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BOYAL  UNITED   SEKVICE.  INSTITUTION. 


PATRON. 

HEB  HAJESTT  THB  QXTEEIf. 

VICE-PATRONS. 

OXHEBAL  H.m.H.  THE  PRINCE  OP  WALES,  K.O^  KAL,  *&,  At. 
CAPTAIN  H.B.H.  THE  DUKE  OF  EDINBUB6H,  K.O,  B.N. 
PinjV-lfABSHAL  HJI.H.  THE  DUKE  OF  CAMBRIDGE,  K.G,  K^.,  O.GJi.a.,  Ao.,  )I5 ., 
,u^^^  OOMMANDINO-IN-CHIEF. 


DkntOj  Bigbt  Hon.  B.,  M.P:,  Pint  Lord  of  the 

Treamuy. 
taoler.  The  Bi«hfc  Hon.  Lord,  H.P ,  Secaretary  of 

State  tor  Fo««i|cn  AflUn. 
Bo^iBi^Mii  aod  Ctaandot,  The  Duke  of,   E.G., 

F  JL&,  Secretary  of  Stale  for  the  Colonies. 
rofafctco.  The  BIgbt  Hon.  Sir  J.  Somertet,  Bart., 

G.C3.,  M.P.,  Secretary  of  State  tor  War. 
Kbrtteote,  The  Bight  Hon.    Sir  Stafford,  Bart, 

■.P..  Secretary  of  State  for  India. 
Cony,  The  Bisht  Hon.  W.  P.,  M.P.,  Pint  Lord  of 

ttMAdmhvlty. 
Abcroora.  The  MoH  Hon.  "Die  Marvoif  oi;  E.G., 

Lord  Lteutenant  of  Ireland. 
Uvreaee,  The  Bight  Hon.  Sir  John,  Bart.,  G.C.B., 

G.CJB.I.,  Viceroy  and  Ooremor-General  of  India. 
PWl.  Uent-General,  The  Biffht  Hon.  J.,  HP. 


Dalhooile,  Bight  Hon.  the  Eari  ot  E.T.,  G.C.B. 
Hardwicke,  Admiral  the  Bight  Hon.  the  Eari  of, 

P.BA 
Brougbcon,  Sight  Hoif.  Lord,  G.C.B.,  PJU3.  f 
Beretford,  Right  Hon.  W.,  M.P. 
Hnrchison,  Sir  Bod.  Ixnpey,  Bart.,  K.C.B.,  G.C.flt.8., 

FJt.S.,  Ac 
Oochnme,  Sir  Thomaa  J^  G.CJB.,  AdndnU  of  the 

Fleet. 
Blakeney,  Field-Marshal,  Bight  Hon.  Sir  Edward. 

G.C.B.,  G.C.H.,  Ac,  Governor  of  Chelsea  Hospital, 
Qoogh.    Field-Marshal,   Yisooont,    K.P.,   G.C.B., 

G.C.S.I.,  Ac  ^     ^ 

Seymour,  Sir  George  P.,   G.C.B.,   Q.C.H.,  Vtoe- 

Admind  of  the  United  Kingdom, 
Burgoyne,  Field-Marshal  Sir  J.  P.,  Bat.,  G.C.B., 

Ac,  Ac 


PRE8IDENT.-GKNEBAL  THE  BIGHT  HON.  THE  LOBD  HOTHAM,  M.P. 
VICE-PRESIDENTS. 


ftHbope,  P.  Spencer,  Ueot-GeneraL 
BidL  Sir  George,  Admiral,  D.C.L^  F.BJ.,  Ac 
liotey,  Hon.  James,  M^or-Genexal,  Inspector- 
General  of  Besenre  Forces.  ^  ^ 
Teste.  P.  Jn  Col.,  late  Scou  Fusilier  Gnards,  P  JUS. 
FoDocfc,  Sir  G.,  Gen.,  B.A.,  Bengal,  G.C.B.,  G.C.S.L 
HamOMo.  F.  W.,  M^Jor-Gencral,  C.B.,  Commanding 
the  Bkifide  of  Guards. 


Alooek,  T.  St  Ln  lieat-OoL-Commaiidaat  Bofrt 

E.  Middlesex  mutia. 
White,  Loraine,  Ma}or. 
Cykes,  W.  Hn  Col.  Bet.  H.  M.  Bom.  Army,  MP., 

F  R.S 
Piahboome,  S.  G.,  Oaptaln,  BJT.,  C.B. 
Nioolsoo,  Sir  F.  E ,  Bark,  Beax^Admiial,  CB 


COUNCIL.    1868-18«». 

CBamav— Hay,  Btr  Jcim,  C.  D.,  Bart.,  VJRA,  M.P.,  Bear-Admiral  and  Lord  of  the  Admiralty. 

VieM^SsAiBKAir— lindaay,  Hon.  James,  Mijor-Geoeral,  Inspector-General  of  Beeerre  Foross. 


Lseoa.  W.  Stilting.  Esqn  l^te  H.C.S. 

Tspper,  A.  C^  Capt.  laU  Boyal  BredoiodE  Militia. 

iZciaa.  John  Tlwophilus,  IbOor-Geo.  B.E.,  Bengal, 

7JLS. 
Hime,  U.,  Cokmel,  CB. 
Ijder,  A.  P.,  Bear  Admiral. 
Geldsmtth.  G.,  Vice-Admiral,  CB. 
Ommanney.  E.,  Bear  Admiral,  CB.       ^ 
lyie.  Sir  Viment,  Major-General,  K.CJ5 1.,  C3. 
CoiUnson.  B..  Vioe-Admiral,  CB. 
iSSTlL  A-  Shaito,  Col.  SuflWk  Mil.  Art^  FJLS., 

AJ>.C  to  the  kiwen. 
leott.  Caatata  Sii  Sihbald  D.,  Bart. 
iliSer.  H.  C,  lieutenant-Colonel  Scots  Fusilier 

^^'^'^W.  Dh  Captain  Scottish  Borderers  Militia 


Codrington,  Sir  W.  J.,  General,  G.C.B. 
Codrlngton,  Sir  H.  J.,  Admiral,  K.CB. 
NoUoth,  M.  S ,  Captain,  B.N. 
Hay,  Sir  John  CD.,BarL,Bear  Adminl,  U.T^JLg^ 

Lord  of  the  Admiralty. 
*Cooke,  A.  C,  Lt-CoL  B.E.,  C.B.,  TopogrMhical 

Stair. 
Higgins,  W.  P.,  Esq.,  late  of  the  Colonial  and  War 

Offloes. 
Barrow.  J.,  Esa.,  F.B.S, 
Ponsonby.  C  n.  P.,  Col.  Gren.  Gds. 
Key,  A.  C,  CB.,  Bear-Admiral,  Acting  Director- 

General  of  Naval  Ordnance. 
Fon>es,  G.  H.  A.,  Mnjor,  R.A.,  Depntgr-AMistaat 

A^atant-General,  B.A. 
Maoqueen,  J.  D.,  Captain  unattached. 


>  Nominated  hy  the  War  Offloa. 


iTAaT  Ain>  CuBATo*— Captain  Beo^hey  Borg**- 
f^y— A««^»  AJI9  Abbistavt  SaoBicAiT— C  B.  Low,  Bh* 
AooouHiAiiT— Mr.  George  Pelsttadk 
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^    The  following  Owwicmbb  harb  kindly  consented  to  become  OosssspoKDiiro  Mxi 
of  OorFCiL  :— 

ROYAL  NAVY. 


Armittewl,  "Die  Ber.  C.  J.,  M.A 
Biilfo  T,  C.  James,  C«pUlii 
beU,  W.  H.,  AMU-SuTKeon 
Bonnqoet,  Q.  S^  Comr.  EM.  Ship 

EnterpriM 
Bojt,  Henry,  H.M.  Ship  Warrior 
Codhngton,  W^  Oomr. 
Golom^  P.  H..  Commander 
Ooote,  R^  Captain  H.M.  Ship  Are- 

thusa 
Crauford,  P.  A.  B^  Gapl. 
Crofton,  S.  S.  L^  Capt^  HJf .  Ship 

Cumberland 
De  Honey.  A.  F^  Gapt. 
De  Bobeck,  H.  St.  J^  Comr. 
B«erton.  Hon.  F^  Capt. 
Bierton.  F.  W.,  UeuL 
Kllii.  J.  H^  Chief  Engineer  H.M. 

Ship  C<Miatanoe 
Farquhar,  Bear-Admiral 
Farqoanon,  M.  H.,  Ueat.  B.  M. 

L.  Infiuitry 
Field,  E^  Comr. 


FltEclarence,  Hon.  O.,  Commander 
Folford,  J.,  Bear- Admiral 
Oibboni,  C,  Commander 
Uayee,  J.  M.  Capt.,  C.B.,  H.M.S. 

Jonet,   0.   J.,    Commodore  H.M; 

Sh^  Prlncen  Charlotte 
Kerr,  Lord,  F.  H.,  Captain,  H.M.S. 

Excellent 
Lambert.  B.,  C.B^  Captain,  H.M.S. 

Challenaer 


Bandolph,  G.  G.,  Capt  RJ 

Seringapatam 
Sandys,  H.  &,  Ueot,  HJ 

Excellent 
Shortland,  P.  F.,  Capt.,  H.] 

Hydra 
Smith,   S.   S.,  Ueot.   H.M 

Alia 
Southey,  J.  L..  F.B.0J9.,  ! 

H.M.  Ship  Trafalgar 
Spratt,  T.  A.  B.,  C.B.,  Gapti 


Lenon,  John  F.,  Uent^  HJL  Ship   Stiriing,  C,  Capt.  H.M.  Shi] 


Jtmina 

Mayne,  B.  C,  Capt,  HJf.  Ship 
Nassau 

Parry,  C,  Comr.  H.M.S.  CordeUa 

Phllllmore,  A..  Captain 

Pike,  J  W.,  Comr.  Coast  Ooard, 
Sheemess 

Pittman,  F.,  Ajst-Paymr.  H  JL 
Ship  St.  George 

Prevost  J.  C,  Cajt  H.M.  Gun- 
boat Gibraltar 


hound 
Yemey,  Edmund  Hope,  Co 

der 
Wacd,  Thos.  Le  H.,  Comr. 
WUlis,  W.  W.  0.  B.,  Capt  S 

Lt  Inf. 


Fraser,  J.  K.,  Captain    1st  Ufe 

Guards. 
WUliams,  0.  L.  C^  Lt-CoL  R.H. 

Grds 
Chapman,  W.  E.,  Lt  Isfc  Dr.  Gds. 
Seymour,  W.  H^  C.B.,  Col.  2nd  Dr. 

Grds. 
Swinfen,  F.  H.,  Mi^or  5th  Dr.  Gds. 
BeU,  W.  M.  M^or  Srd  Hussars 
Thesiger,  Hon.  C.  W.,  Mi^or  6th 

(InniskUling)  Dragoons 
Trevelyan.  H.  A..  Lt.-Col.  7th  Hua. 
Jackson,  B..  Captain,  8th  Hussars 
Baker,  V.,  Col.  1 0th  Hussars 
Harnett,  E.,  Mi^r,  11th  Hussars 
Pole,  E.  A.,  Capt  12th  Lancers 
Maclean  FiuBoy  D.,  Mi^.l3th  Hns. 
Thompson,  P.S.,  CoL  14th  Hus. 
Knox,  B.,  Col.  18th  Hussars 
NeaTe,  E.  S.,  Comet  21st  Hussars 
Hope,  J.  L..Lieut.-GoI.  B.A. 
Maberty,  E.,  C.B.,  Col.  B,A. 
Kennedy,  G.  H.  B.,  Col.  ISLA. 
Haggard,  T.  T.,  Lieut-Col.  B.A., 

Bombay 
Oldfleld.  Rm  Capt  BJL. 
Wake,  A.  J^  Capt  R.A. 
Stubbs,  F.W.,  Capt.  B.  A..  Beng. 
Coninaon,  T.  B.,  Col.  B.E. 
Grossman,  W..  Mi^or,  B.E. 
Drake,  J.  BI.  C,  Capt  B.E. 
Smith,  P.  G.  L.,  Capt  B.B. 
Earie.W.,  Lt-Col.  1  Batt  Gren.Gds. 
Hinchingbrook,   Viscount   Capt. 

2  BaU.  Gren.  Gds. 
Johnstone,  J.  J.,  Capt  and  A4{t 

1  Batt  Gr.  Gds. 
Seymour.  W.  F.  £.,  Capt  2  Batt 

Colds.  Gds. 
Trefiisis,  Hon.  W.  B..  Uent-Col. 

1  Batt  Scots  Ftts.  Gds. 
Moncriefr.  G.  H.,  Lt-Col.  2  Batt 

Soots  Fus.  Gds. 
Addison,    T..   C.B.,   Col.    1  BaU 

9nA  Queen's  Boyals 
Martin,  T.,  Ueot-CoL  2nd  Batt  4th 

K.*s  Own 
Blgge,  T.  S.  MiOor  1  Batt  6th  Fus. 
.    Kirilattd,  J.  A.  V.,  CoL  2  Batt 

6thFiuilien 
-XttolMner,  H.,  Lt  and  A4}atant 
^MMtethBagt 


ABM7. 

Waller,  O.  H.,  Mi^lor  2  Batt  7th 

Boyal  Fusiliers 
Daubeny,    A.  G..    Capt   2   Batt. 

7th  Bnyal  Faiiliers 
Bobertson,  Alex.  C,  Col.  2  Batt  8th 

King's 
Brown,  C.  B.,  Capt.  2nd  Batt  8th 

King's 
Darling,  S.,  Mi^or  2  Batt.  9th  Begt 
Bulger,  G.  E.,  Capt.,   2nd   Batt 

lOth  Regt. 
Hare,  R.  H.,  Ueut  2  Batt  11th  Bgt 
Espinasse,    J.  W.,    UaioT  2  Batt 

12th  Begt 
Parr.  H.  H.,  Ens.  1st  Batt  18th 

Light  Inf. 
Treror,  W.C^  C.B.,  Lt-CoL,  2  Batt 

14th  Regt. 
Uyard,  C.  E.,  Captain  2  Batt  15th 

Bancroft  W.  C,  lieut-Col.  2  Batt 

16th  Begt 
MacGregor,  H.  G^  Lieut.  Ist  Batt 

17th  Begt. 
Colthunt  D.  L.,  Mi^or  2  Batt  17th 

Begt 
Pocklington,  G.  H.,  M^or  1  Batt. 

18th  Boyal  Irish 
Baker,  T.  D.,  Major  2  Batt  18th 

Boyal  Irish 
Warden,  B.,  C.B.,  Col.  2  Batt  ]»th 

Begt 
0*Rrien,  J.  T.  N.,  Mi^.  1  Batt  20th 

Bgt 
Jones,  E.  M.,  Capt  1  Batt  20th  Bgt 
Harding,  F.  P.,  C.B.  Col.  1  Batt 

22nd  Begt 
Swann,  J.  SL,Capt.  2  Batt  22nd  Bgt 
Torrens,  H.  D.,  C.B.,  Col.  I  Batt 

28rd  B.W.  Fus. 
Flasket  W.  A.  H.,  Capt  I  Batt 

24th  Begt 
Borne,  E.  G.,  Capt  1st  Batt  25th 

Begt 
Terry,  F.  S.  Capt.  2nd  Batt  25th 

B^gt 
Brodigan,  F.,  Capt  28th  Begt 
Collings,  J.  E.,  CoU  SSrd  Begt 
Chapman,  A.T.L.,  Capt  34th  Begt 
Uoyd,  T.,  Capt  S5th  Begt 
Elles,  W.K.,  Cut  asth  Begt 
Beitnm,  C.  P.,  Mi^r  41st  Begt 


Rort  J.J.  Col.  44th  Begt 
Parish,  H.W.,  Lieut-Col.45t 
Lowry,  R.  W.,  Col.  47th  Refl 
Adams.  C  Col.  49th  Begt. 
BeU,  C,  Lieut  53rd  Begt. 
Lock,  A.  C.  K.,  Lt-Col.  60U 
Bellamy,  P.  Ln  Capt  55th  I 
Garsia,  M.  C^  Ueut  and  A< 

5€thBegt 
North,  C    N.,Col.  1st  Ba 

Boyal  Bifles 
Battersby,  J.  P^  Mi^or  8r 

60th  Boyal  Bides 
Ingall,  W.  L ,  C.B.,  Cv/1. 62n 
Barker,  G.  D.,  Mi^or  64th  B 
Blewitt  C,  Capt  65th  Begt 
Lamprey,  Jones,  M.B.,    S 

67th  Begt 
Mackirdy,  D.  E .  Col.  69th  : 
Malan,  C.  H.,  Capt  75th  Re 
Hincks,  A.  S.,  Capt  76tL  Be 
Feilden,  0.  B.,  Malur  78th  1 
Tonochy,  V.,  Capt  81st  Bej 
Lowe,  E.  W.  D.,  C.B.,  Col.  8t 
Sltwell,  H.  C.  Capt,  88th  1 
Kirk,  J.  B..  Mi^or  89th  Be( 
Patteraon,    W.    T.    I^  C 

Highlanders 
KnoUys,  W.  W.,  Capt  93rd  1 
Cafe,  H.  L.,  Mi^or,  94th  Be 
Thesiger, Hon.  F.A.,  Col.  95t 
Peytoji,  F.,  Col.  98th  Begt. 
Dunne,  J.  Hn  Lt-Col.  99th 
Salusbury,  F.  0.,  C.B.,  Lt-C 

Roy.  Beng.  Fus. 
Clay.  T.S.,  Capt  103rd  Boy.] 

FusUeers 
Thornton,  E.  Z.,  Llent  104t 
Owen,  G.  A.,  UeuL  107th  1 
Maclean,  H.,  Major  I  Bat 

Brig. 
Wood,  H.,  Capt  Srd  Batt  B 
Tonge,  G.N.K.A.,  Lt-CoL  1 

Begt 
Mends,  J.D.,Migor2dW. 
Layai^  B.  V.,  Lt  3d  W.  I 
Dooriy,  M.,  Paym.  4th  W. 
Meaden,  J.,  C^  Ceylon  E 
Pol^  C.  V.  N.riNor  Cape 
Grange,  C.  W.,  M^.  B.  Cai 
Hay,  C.  C,  Lt-Oen.  Comt 
of  Moaketry,  HytM 
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OOBBSSFOVDnrO 


Bimnr,  H  8.  &,  Kitf-  A  P^roi.  Hfd],J.P^  MiUor  and  PaTUMter  Coc  J.W^C.B.,A«irt.A4Jt-G«B. 

eth  DJBpot  Bfttt.,  Wslmer  Uth  Depot  Batt.,  Sheffield  ShomdifllB 

McDoiuld,  A.  M^  CoL  Tth  Depot  Stuart.  W.  T.,  Captain  I7lh  Beirt.  Hoxier,  H.  M.,  l^mX,  tod  life 

Batt^  Wincheeter  Asst.     Qoaiter-Master  General,  OdB.,  Prirate  Secretaiy  to  Lt  - 

Na«m,  Jm  Ueat.-Gol.ntfa  Depot  Dublin  Qenl.  Sir   B.  Napier,   K.G.B., 

Batt..  Ooeport  Egerum,  C  B.  Ck>l.  Aiiift.  Adjt.-  Commanding-in-Cnief  tfae  Abyi- 

Cbichetter,  C.  B.,  Mi^  Uth  Depot  Gen.  Hone  Goaida  .  .      - 

Batt.,  Pembroke  Dockyard 


HEB  KAJESTTS  IKDIAN  70BCE8. 


Biicfa.   W.    B.,    lient   H.  M.    let  Bengal  Staff 

Corps 
flandeman,  J.  E.,  Lieot  Bengal  Staff  Corps 
Gordon,  J.  J.  B.^  Mi^.-Commandant  29th  Bengal 

Native  Inflmtry 
Mooat,  F.  J„  Soigeon-llidor  H.  M.  Bengal  Army, 

FJLC.S.  Inspector-General  of  Gaols 


Grant.  J.  M.,]liOorH.M.]Cadras  Staff  Corps,  IDgor 

of  Brijtade,  Bangalore 
Anderson,  W  F.,  MiOor  H.]i.  Bom.  Army 
Ostrehan,  £.,  Captain  H.M.  Bom.  Staff  Corps. 
Hacaolay,  G.  W.,  Hi^or  Comk  1st  Sdnde  Hone 


MILITIA. 


ENGLAND. 


SCOTLAND. 
Walker.  G.  G^  Mi^.  Scottish 


Borderan,  M.P. 


lieat-CoL 


, jry)  A.D.C. 

toi^oeen 
Flower,  L.,  UapC  trd  Boy.  Surrey  I.  Musketry 
Norris,  O.  G.,  Capt.  2nd  Warwick 
Fyen,  H.  T^  Uent  Col  East  and  North  Toik  (Art) 
Wade,  H.  C,  CB.,  Col.  North  York  BUes 
Cadman,  W.  £.,  C$pL  6th  West  York 


IBELAND. 

Stawell,  W.  St.  Leger  Aloock,  lieaL-CoL  North  Cork 

(Bides) 
Balcombe,  J.,  Capt  and  Ad).  Boy.  South  Down 
Forbes,  Hon.  W.  F.,  Mi^or,  Leitrim  Bides 
Gort    Viscount,    Hon.    Colonel     limeilok    dtw 

(ArtiUery) 
CanUield,  J.  A.,  Lt-CoL,  Boyal  Tyrone  Fas. 

CHANNEL  ISLANDS. 

Le  Contour,  J.,  CoL  Boy.  Jersey,  AJ[>.C.  to  the 
Queen 


7E0MANB7  GAYALB7. 


Tottenham,  C  J^  Lt-Col^  Denbi^ishire 
MOdmay,  Sir  H.  B.  P.  St  John,  Bart,  Lieut-CoL 
Hampshm 


Portaoian,  Hon.  W.  H.  B.,  CoL  West  Somerset 
Stanhope,  W.  T.  S.,  Capt  1st  West  Tork 


HONOUBABLE  ABTILLEB7  COMPANY. 
BlTiere,  F.,  Captain 


YOLUKTEEB  G0BP8. 


ArtUUrp. 
Walmisl^,  J.  B  L,  Lt-Col.  City  of  London 
Hawoith,  B.  B.,  lient-CoL  East  Yorkshire 

Aifrifuert. 
CoOqy,  J.  A.,  Capt  Comt  Tower  Hamlets 

Mnffiiuer  and  BaUwaf  Voluntter  Siaff  Corp*. 
Gregory,  a  H.,  CJS.,  Lieutenanfr^Jolonel 
Rifiet. 
T.  D.,  M.P.,  Ueut-Col  Deron 


Davidson,  D.,  Lieut-Col.  Edinburgh  City 
Thorold,  G.  E.,  Col.  Kent 
Hardinge,  Viscount,  lieut-CoL  Kent 
Waterhouse,  H.,  Cspt  Lanark  Artillery  Vohmteers 
Hutchinson,  J.,  Lt-Col.  8th  Lancakhirs 
Hall,  A.  W..  Capt.  and  Adj.  80th  Uncashire  Blfles. 
Dighton,  T.  D.,  Capt  London  Bifle  Brigade 
Lombard,  G.  C.  S.,  Capt  and  Ad).  21stMiddlesez 
Styan,  A.,  Capt  22nd  (Queen's)  Westminster 
Grey,  B.  W..  Ueut-CoL  26tii  Middlesex 
Dartmouth,  Earl  of.  Cant  Staflbrd 
Batdifl;  C,  MiUor,  1st  Warwickshire 


Digitized  by 


Googk 


Digitized  by  LnOOQ IC 


CONTENTS  OF  VOLUME  THE  ELEVENTH. 


TJlQB 

The  ModMof  Determimng  tiie  AoounM^  of  AxtiUery.  By  ProHoMor  Willim 
Pol©,F.B.S.,M.I.O.E.,ie.,Ac 1 

Breeds-loaders,  with  referenoe  to  Oalibre,  Supply,  toA  Ooft  of  Ammmiition. 
Bj  Captain  J.  H.  Selwyn,  B.N .• 16 

The  Beet  Mode  of  Beoroitinff  for  the  Armj,  and  the  Influencee  heuing  upon 
that  Serrioe.    By  Captain  Noake,  Adjutant  Scottish  Borderers  Militia  ....       27 

A  Light  Short  Chin,  throwing  a  HeaTT,  Sharp-edged,  Discordially  Formed  Pro-' 
je^ile.    By  Lieut.-Generfu  W.  N.  Hutchinson  ...• 40 

The  Working  of  Heayy  Broadside  Guns.    B  j  Andrew  A.  W.  Drew,  M  JL. ...       67 

A  New  Method  of  Improring  the  Memoiy,  and  &cilitating  the  acquirement  of 
Knowledge.    By  Dr.  E.  Pick 78 

The  Sikh  and  European  Soldiers  of  our  Indian  Forces.  By  Mi^or-Gkneral 
Vincent  Eyre,  C.B.,  BJL ,86 

Lessons  from  Lissa.    By  Commander  P.  H.  Colomb,  B.N 104 

The  Atlantic  Telegraph  Cables  of  1867-8 ;  also  those  of  1866-6.  By  Staff  Com- 
mander H.  A.  Monarty,  C.B.,  B.N 127 

The  Conrersion  and  Rifling  of  Cast-Iron  Ordnance,  and  on  Chilled  White-Iron 
Projectiles.    By  Mi^or  William  Palliser,  Unattached,  late  18th  Hussars. ...     149 

Militaiy  Breech-loading  Small  Arms.  By  Captain  Y.  D.  M^jendie,  B.A., 
Assistant  Superintendent,  Boyal  Laboratory,  Woolwich 190 

The  Economy  of  Fuel,  comprisinff  Mineral  Oils.  By  Professor  W.  J. 
Maoquom  Kankine,  C  J!.,  LLD.,  F.B.S.,  &C. 218 

Further  particulars  regarding  MoncriefTs  Protected  Barbette  System.  By 
Captain  A.  Moncrieff,  Edinourgh  Artillery  Militia •  •  • . .     241 

The  Demagnetisation  of  Iron  Ships,  and  of  the  Iron  Beams,  ftc,  of  Wooden 
Vessels,  to  prerent  the  Deriation  of  the  Compasses,  experimentally  shown 
by  means  <n  a  ModeL    By  Evan  Hopkins,  Esq.,  C.E.,  fTo.S 260 

Manning  the  Nayy.  By  James  Beddie,  Esq.,  Accountant-<}eneral's  Depart- 
ment, Admiralty ^...•. • 279 

The  Communications,  Commercial  and  Militarr,  between  the  Steppes  of 
Central  Asia  and  Hindustan.  By  Colonel  K.  A.  Shafto  Adiur,  F.B.S., 
A.D.C.  to  the  Queen  S62 

The  Dress  and  Eooipment  of  the  Army.  By  Captain  Arthur  Walker,  temp. 
h..p.,  79th  Higfdanders 876 

The  Economy  of  the  Chinese  Army.  By  J.  Lamprey,  M.B.,  F.B.G.S.,  Sur- 
geon 67th  Kegiment 403 

The  Turret  vernu  the  Broadside  System.  By  Captain  Cowper  P.  Coles,  C.B., 
BJ^ 484 

A^youmed  Discussion •....« 462 


Digitized  by 


Googk 


VUl  CONTENTS. 

fAQM 
The  Oombined  End-on  and  Broadside  System.    Bj  Captain  T.  E.  Symonds, 

B.N 485 

Militaiy  Law.    By  Captain  Q-.  Frederic  Blake,  Boyal  Marines 506 

Plan  of  Sustaining  and  Lowering  Ships*  Quarter  Boats.    By  Captain  0.  H. 

Simpson,  B.N 519 

Fleet  ManoBUTring.    By  Conmiander  Pownoll  W.  Pellew,  B.N 527 

The  IJmbeyUc  Campaign.    By  Major  Fosbery,  I^.C,  H.  M.  Bengal  Staff  Corps  548 

The  Constitution,  Composition,  and  Beoruiting  of  the  French  Army.    By 

M^or-Qeneral  &.  Balfour,  C.B.,  B. A 569 

The  Hydrauuc  Propeller  as  a  Motiye  Power  for  Ships.    By  Yioe-Admiral 

a.  Elliot 589 

PrimitiTe  War&re.    By  Colonel  A.  H.  Lane  Fox,  late  Gren.  Guards 612 

A  New  Mode  of  Marine  Propulsion.    By  Captain  C.  H.  Simpson,  B.N 646 

The  Spakowsky  Marine  and  Army  Night  Telegraph.    By  Captain  H.  H.  Doty  658 

Names  of  Members  who  joined  the  Institution  between  1st  January  and  24tb 
June,  1867>  see  pages  15,  40, 104, 127, 149, 190,  218,  241,  260,  375,  484, 

485,589,646 

APPENDIX. 

Proceedings  of  the  Thirty-seventh  AnniTcrsaxy  Meeting i 

Address  of  Major-General  The  Bight  Hon.  Sir  Heniy  K.  Storks,   G.C.B., 

G.C.M.G.,  Comptrdler-in-Chief,  War  Office   xi 

Statement  of  Changes  -amongst  the  members  xii 

Tabular  Analysis , xiii 

Donation   xiv 

Names  of  Members  who  joined  the  Institution  between  24th  June  and  81st 

December,  1867    xiv 

Additions  to  the  Library. 

Books  presented xt 

Books  purchased xxiii 

Maps,  plans,  charts,  &c.  . .' xxTii 

Additions  to  the  Museum   ,  xxriii 

Alphabetical  List  of  Members,  corrected  to  Ist  January,  1868. 

Annual  Subscribers 1 

Life  Members  82 

Honorary  and  Corresponding  Members    42 


Digitized  by 


Googk 


SClt^  (SjiJitnial 


07  THl 


|ij)pl  MwkA  ^mm  JnstiMon. 

Vol.  XI.  1867.  No.  XLIII. 


LECTUEE. 


Friday,  January  18th,  1867. 

Reab-Admiral  sir  JOHN  0.  DALRYMPLE  HAY,   Bart.,  M.P., 
F.R,S.,  &C.,  &c.i  in  the  Chair. 


ON   THE   MODES   OP   DETERMINING   THE   ACCURACY   OP 

ARTILLERY. 

By  Professor  Wm.  Pole,  P.R.S.,  Memb.  Inst.  C.E.,  late  Member  of 
the  Iron  Armour  Plate  and  the  Armstrong  and  Whitworth  Oun 
Committees. 

Having  been  for  some  years  connected  oflScially  with  Government  in- 
vestigations on  Artillery  and  on  Iron  Defences,  I  have  been  frequently 
asked  to  give  papers  to  this  excellent  Institution ;  but  I  have  long  hesi- 
tated, partly  because  it  was  inconvenient  to  enter  upon  matters  open  to 
much  controvert  while  I  was  immediately  engaged  in  official  enquiries 
thereon,  and  partly  because,  being  a  civilian,  I  felt  diffident  in  treating 
of  subjects  more  properly  belonging  to  the  professions  for  whom  this 
Institution  was  mainly  intended. 

It  happens,  however,  that  in  the  course  of  the  enquiries  I  have  al- 
luded to,  a  subject  has  engaged  my  attention,  which  is  not  only  in- 
dependent of  all  controversies  as  to  the  merits  of  particular  offensive 
or  defensive  systems,  but  is  of  a  nature  that  a  civilian  may  treat  of 
without  presumption. 

In  the  investigations  connected  with  the  Armstrong  and  Whitworth 
Rifled  Artillery,  it  became  essential  to  contrive  some  good  means  of 
testing  and  defining  the  accuracy  of  guns,  and  as  I  could  not  find  that 
the  subject  had  ever  been  thoroughly  treated  of,  I  was  led  to  reason 
it  out  for  myself.  The  result  of  my  investigations  was  commimicated, 
now  some  years  ago,  to  the  Royjd  Artillery  Institution  at  Woolwich, 
and  was  published  by  them  in  1865.    What  I  am  now  aboat  to  do  is 

VOL.  XI.  B 


Digitized  by 


Googk 


2  ON  THE  ^Ot)£8  OF  DfiTEBHININO 

to  explain,  orally,  some  of  the  reasonings  and  conclusions  stated  in 
that  paper,* 

Firing  for  Accuracy^  whether  with  artillery  or  small  arms,  may 
involve  two  entirely  separate  and  distinct  things. 

1.  The  determination  of  the  personal  skill  of  the  individual  using 
the  weapon. 

2.  The  determination  of  the  qualities,  as  regards  accuracy,  of  the 
weapon  itself. 

The  first  of  these  is  the  more  popular  subject,  and  it  has,  as  we  all 
know,  been  much  developed  of  late  by  the  volunteer  rifle  matches.  It 
involves  some  interesting  questions  for  scientific  discussion,  but  it  is 
no  part  of  my  business  to  speak  of  it  here. 

Our  attention  must  now  be  confined  to  the  other  enquiry,  and  to 
the  artilleiy  branch  of  it,  viz.:  what  is  the  best  mode  of  determining  the 
accuracy  of  a  gun  f  Or  having  several  different  guns  to  be  tried,  what 
is  the  best  mcSe  of  comparing  their  qualities  as  regards  accuracy  ? 

The  simplest  mode  we  can  conceive  of  carrying  out  such  a  trial  is  to 
suppose  a  target  erected,  at  the  required  distance,  large  enough  to 
receive  all  the  diverging  shots  ;  to  place  the  gun,  at  every  round,  with 
its  axis  exactly  in  the  same  position,  and  to  note  the  arrangement  of 
the  various  shots  on  the  target.  In  proportion  then  as  these  shots 
are  closer,  or  more  condensed  and  compact,  the  gun  will  be  more 
accurate.  In  proportion  as  they  are  wider  or  more  scattered,  the 
accuracy  will  be  less.  But  there  are  two  serious  objections  to  this 
simple  process.  In  the  first  place,  it  is  almost  impossible  to  eliminate 
the  element  of  personal  skill  in  laying  the  gun.  And,  secondly,  it  is 
impracticable,  at  long  ranges,  to  get  targets  large  enoiigh,  to  comply 
with  the  necessary  conditions;  particularly  with  guns  like  the  old 
smooth  bores,  whose  shooting  is  inaccurate  and  wide. 

For  these  reasons,  the  accuracy  of  guns,  instead  of  being  made  the 
Bubject  of  special  testing,  has  generally  been  deduced  from  another 
sort  of  trial,  originaUy  designed  for  a  aifferent  purpose,  namely  the 
determination  of  the  range  which  a  gun  will  give,  with  a  given  loading, 
and  a  given  elevation.  To  carry  out  this,  a  site  is  chosen  where  there 
is  a  long  expanse  of  sand  (level  or  nearly  so)  on  which  a  straight  line 
is  drawn  with  stakes  at  different  distances.  The  gim  is  then  placed 
with  its  axis  directed  carefullv  along  this  line,  and  with  the  given 
elevation  accurately  determined  by  a  gunner's  quadrant,  with  spirit- 
level  attached,  placed  in  the  bore.  The  gun  is  then  fired,  and  accurate 
note  taken  of  the  spot  where  the  shot  fell  in  the  sand.  When  several 
rounds  have  been  fired,  all  under  the  same  circumstances,  the  positions 
of  the  various  marks  are  compared.  The  longitudinal  differences 
shew  what  is  called  the  variation  in  range  ;  the  positions  on  either  side 
of  the  line  shew  what  is  called  the  lateral  deviation^  right  or  left,  as  the 
case  may  be. 

*  The  extracts  from  the  paper  mentioned  are  publiBhed  with  the  permission  of 
the  Boyal  Artillery  Institution.— W.  P. 
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It  is  easy  to  see  therefore  that  ^s  the  shot  are  closer  or  wider  apart, 
or  in  other  woixis,  as  the  variations^  in  range^  or  laterally^  lire  less  or 
greater,  the  gun  may  be  pronounced  more  or  less  accurate.  Thus  the 
objects  of  the  target  method  first  mentioned,  are  attained  by  a  mode 
more  practical,  and  less  open  to  objection.  It  amounts  simply  to 
placing  the  te^rgetkarizontally  instead  of  vertically^  and  to  substituting  for 
a  personal  aim,  an  instrumental  determination  of  the  position  of  the  gun. 

The  rough  estimate  of  the  comparative  accuracy  of  guns,  deduced 
in  this  way,  has  answered  veiy  well  for  the  old  sorts  of  guns,  where 
much  delicacy  of  estimation  was  not  necessary ;  but  on  the  introduc- 
tion of  Rifled  Artillery,  it  was  soon  seen  that  the  accuracy  was  so  im- 
portant an  element  in  the  improvement,  as  to  deserve  more  careful 
consideration. 

The  first  scientific  step  in  this  direction  was  taken  by  Captain  Andrew 
Noble,  who,  in  1859,  pubhshed  a  paper  in  the  Woolwich  Artillery 
Proceedings,  "On  the  apphcation  of  the  Theory  of  Probabilities  to 
"  Artillery  Practice,"  the  principal  object  of  which  was  to  point  out  a 
mode  of  defining  and  comparing  the  accuracy  of  ordnance  of  various 
kinds. 

Retaining  the  principle  of  noting  the  position  of  the  shots  as  they 
fall  on  a  horizontal  plane.  Captain  Noble  shows  it  is  possible  to  define 
a  certain  rectangle,  supposed  to  be  drawn  on  the  ground  where  the 
shot  fall ;  and  which  rectangle  will  denote  the  space  within  which  it 
is  an  equal  chance  that  any  shot  will  strike;  or  (which  is  the  same  thing) 
within  which  half  the  shot  wiU  certainly  fall  in  a  very  lai'ge  number  of 
rounds. 

This  is  called  the  "probable  rectangle,"  and  the  use  of  it  is,  that 
its  area  may  be  considered  to  be  a  measm-e,  inversely,  of  the  accuracy 
of  the  gun. 

Thus  a  gun  which,  fired  at  the  same  range  and  elevation  makes  a 
"  probable  rectangle  "  half  the  area  of  that  given  by  another  gun,  may 
be  said  to  be  twice  as  accurate ;  and  so  on. 

The  process  by  which  Captain  Noble  calculated  the  probable  rect- 

•  angle,  from  the  positions  of  the  shots  on  the  plane,  was  sin^larly 

elegant;  and  the  new   method  of    estimating  accuracy  received  a 

wide  sanction  and  adoption  by  the  highest  scientific  authorities  in 

artillery  practice. 

Since,  nowever,  the  date  of  Captain  Noble's  paper,  rifled  artillery 
has  taken  a  great  and  rapid  development ;  its  manufacture  has  been 
much  improved,  and  its  accuracy  has  been  consequently  much 
increased ;  and  it  has  been  found  that  the  problems  involved  in  the 
testing  and  determination  of  the  comparative  accuracy  of  different 
kinds  of  guns,  are  more  intricate  than  was  at  first  anticipated. 
Hence,  Captain  Noble's  method,  though  perfectly  correct  and  applica- 
ble as  far  as  it  goes,  does  not  fully  provide  for  all  that  the  enlarged 
form  of  the  problem  requires. 

I  have  discussed  the  matter  frequently  with  scientific  artillerists, 
and  have  found  snch  a  difference  of  opinion  on  many  important  points, 
that  I  have  been  led  to  review  the  subject  from  the  beginning ;  and 
while  adhering  generaUy  to  the  mode  of  reasoning  adopted  by  Captain 
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Noble,  I  have  endeavoured  to  introduce  some  further  elements  which 
I  think  th&  subject  demands. 

I  will  proceed  therefore  to  state  in  as  clear  and  simple  a  manner  as 
I  can,  the  results  at  which  I  have  arrived. 

Premising  that  the  accuracy  of  a  gun  must  always  be  tested  by  a 
large  number  of  shots  fired,  with  the  axis  in  a  fixed  direction,  the 
first  question  is,  as  to  the  position  of  the  target  on  which  these  shots 
shall  be  I'eceived  and  recorded. 

There  are  three  ways  in  which  the  target  may  be  placed,  and  which 
will  be  at  once  explained  by  the  following  figure. 


f/G.  /. 


In  the  first  place,  the  target  may  be  a  horizontal  one,  i,e.,  the  shot 
may  be  allowed  to  fall  on  some  level  surface,  as  is  the  usual  way  when 
practice  is  carried  out  on  the  sands. 

Or  secondly,  the  target  may  be  placed  vertical^,  which  is  the  usual 
wj^,  I  believe,  in  small  arm  practice. 

Or  thirdly,  it  may  be  placed  at  right  angles  to  the  line  of  trajectory, 
BO  that  the  paths  of  the  various  shots  (which  may  for  this  purpose  be 
assumed  parallel  at  that  point)  will  be  normals  to  the  plane  of  the 
target.  It  is  clear  that  this  (although  I  am  not  aware  that  it  has 
been  before  proposed)  is  the  most  correct  position,  as  being  the  only 
one  in  which  tne  errors  of  the  shot  in  the  direction  of  range  are 
represented  on  the  target  without  distortion.  I  call  it  the  normal 
targety  and  propose  throughout  this  paper,  unless  otherwise  stated, 
always  to  consider  the  target  as  placed  in  this  position. 

It  is  right,  however,  to  state  that,  for  low  elevations,  the  vertical 
target  may  practically  be  considered  as  coinciding  with  the  normal 
one,  the  distortion  being  very  small ;  and  also  that  in  many  cases  it 
is  perfectly  indifferent  which  of  the  three  targets  is  used,  inasmuch 
as  having  the  positions  of  the  shots  on  one,  we  can,  if  we  know  the 
angle  of  descent  of  the  shot,  easily  adapt  them  to  the  others  Assum- 
ing as  before  the  paths  of  the  various  shot,  for  this  sroa^'l  distance, 
to  be  parallel,  and  the  angle  they  make  with  the  hori7ontal  to  be 
represented  by  ^,  then  we  shall  have,  for  errors  in  the  direction  of 
range. 

Error  on  vertical  target  =  error  on  horizontal  target  >.  tan  B  ...  .(1) 
Error  on  normal  target  =  error  on  horizontal  target  x  sin  d  ...  .(2) 

The  errors  in  the  other  direction  may,  without  sensible  error,  be 
assumed  the  same  on  all. 
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Suppose  then,  a  normal  target  to  be  set  up,  sufficiently  large  to 
catch  all  the  shots,  and  a  gun  to  be  fired  at  it  a  great  number  of  times, 
with  its  axis  always  in  precisely  a  similar  direction.  Assuming  for 
the  present,  as  the  simplest  case,  that  there  is  no  tendency  to  err 
more  in  one  direction  than  another,  we  shall  find  the  marks  distributed 
on  the  target  somewhat  in  the  following  manner ;  that  is  clustered 
round  a  central  point  in  numbers  gi-adually  diminishing  as  their 
distance  from  this  point  becomes  greater. 


FJC>^. 
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The  first  thinff  to  determine  is  the  position  of  the  central  point. 
This  is  not  directly  shown  by  the  shooting ;  indeed,  it  is  quite  possible 
that  it  may  not  exactly  coincide  with  any  one  of  the  shots.  It  must 
consequently  be  found  by  calculation,  and  the  laws  of  probabilities 
teach  us  that  it  should  be  in  that  position  where  the  sum  of  the  squares 
oj  the  distances  from  it  to  the  various  shotSj  will  he  a  minimum  ;  and  this 
is  known  to  be  the  property  of  the  centre  of  gravity  of  all  the  shots, 
whidi  is  easily  found  by  well  known  rules.  The  point  thus  found  is 
then,  most  probably,*  the  true  centre  where  the  gun,  if  it  had  no 
error,  would  deliver  all  its  shot,  and  is  therefore  the  point  at  which  it 
may  be  said  to  be  aimed.  It  is  a  very  important  element  in  all  calcu- 
lations of  accuracy,  and  I  shall  call  it  the  centre  of  impact,  or  point 
of  aim. 

Ilaving  determined  this  point,  let  us  now  endeavour  to  form  some 
idea  of  the  accuracy  of  the  gun. 

Perhaps  the  most  obvious  mode  of  doing  this,  would  be  to  adopt  a 
plan  often  used  in  comparing  the  accuracy  of  small  arms,  i.e.,  to 
measure  the  linear  distance  of  each  shot  from  the  central  point  (or 
what  is  called  its  absolute  etror) ;  to  add  the  whole  together,  and  to 
divide  by  their  number.  The  quotient  will  eive  a  quantity  which  is 
popularly  called  the  ^^ figure  of  merit,''  or  whicn  may  be  more  definitely 
termed  the  mean  absolute  error.  This  quantity  will  undoubtedly  give 
some  idea  of  the  accuracy  of  the  gun,  for  when  we  find  the  *'  figure 
of  merit"  to  be  less,  we  may  rightly  infer  the  accuracy  to  be  greater, 
and  vice  versd. 

But  suppose  we  are  engaged  on  a  problem  which  requires  us  to  go 
farther,  and  to  define  how  much  better  one  gun  is  than  another.  We 
have  no  ground  whatever  for  assuming  the  degree  of  accuracy  to  be 
proportional  (inversely)  to  the  mean  absolute  error.     It  may  vary,  for 

•  This  probability  being  greater,  in  proportion  oa  the  central  point  is  deduced 
from  a  Urger  number  of  rounds. — W.  P. 
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aught  we  know,  as  the  square,  or  the  cube,  or  the  sauaro  root,  or  ia 
no  definite  proportion  at  all.  We  can  only  Bay  that  a  gun  that 
makes  a  small  figure  of  merit  is  a  better  g\m  than  one  which  make^ 
a  large  one ;  how  much  better,  we  have  no  right  to  pronoimce  without 
further  reasoning. 

To  guide  us  in  this  reasoning,  we  must  enquire,  what  do  we  mean 
by  the  accuracy  of  a  gun  ?  How  do  we  define  the  i^na  1  To  be 
enabled  to  answer  this  question,  we  must  propose  another.  What  is 
the  object  of  accuracy?  What  use  or  duty  of  a  gun  is  accuracy 
intended  to  promote  f 

To  this  there  can  be  but  one  answer.  Clearly  the  duty  of  a  gun  is 
to  hit  the  object  aimed  at ;  and  that  gun  will  be  most  accurate  which 
best  performs  this  duty.  And  hence  the  degree  of  accuracy  of  a  gim 
•  is  evidently  measured  by  the  degree  in  which  it  promotes  tne  efliciency 
of  the  gun  in  this  respect.  For  example,  if  two  guns  are  each  fired 
100  rounds,  at  a  small  object^  under  precisely  similar  circumstances, 
and  one  gun  hits  it  10  times,  and  the  other  20  times,  it  is  matter  of 
common  sense  that  the  second  gun  will  be  twice  as  useful ; — ^twice  as 
well  adapted  to  its  duty ; — in  short,  tvoice  as  accurate  as  the  first  one. 

Now  the  number  of  times  a  gun  will  hit  its  obiect,  caterU paribus^ 
in  a  large  number  of  rounds,  is  equivalent  to  what  mathematicians 
call  the  probability  of  hitting  it,  and  hence  we  arrive  at  the  conclusion 
that  by  the  accuracy  of  the  gun  is  meant  simply  the  probability  of  its 
hitting  the  object  at  which  it  is  aimed. 

It  is  however  necessary  to  the  correctness  of  the  definition  that  the 
object  should  be  of  small  size ;  for  of  course  if  it  were  very  large,  a 
bad  gun  would  be  almost  as  likely  to  hit  it  as  a  good  one.  Any 
dimensions  not  exceeding  the  mean  error  of  the  best  guns  will  answer 
the  purpose  in  a  practical  point  of  view ;  but  the  principle  becomes 
more  correct  when  the  obiect  is  reduced  to  an  indefinitely  small  area^ 
covering  what  we  have  called  the  centre  of  impact,  or  point  of  aim. 

And  hence  the  probability  of  hitting  this  small  area,  is  the  true 
scientific  definition  of  the  accuracy  of  the  gun. 

If  now  we  turn  back  to  our  attempt  to  determine  the  accuracy  of  a 
gun  by  its  "figure  of  merit,''  or  mean  absolute  error,  we  shall  at 
once  see  that  this  quantity  of  itself  tells  us  nothing  to  the  purpose ; 
for  it  only  gives  the  degree  of  average  proximity  to  the  centre,  which 
by  no  means  corresponds  with  the  probability  of  hitting  it.  It  is 
indeed  possible,  in  some  cases,  to  deduce  the  probabihty  from  the  mean 
absolute  error  ;*  but  as  we  shall  hereafter  show  that  there  is  a  better 
method  of  finding  this  probability,  of  much  more  general  application, 
we  need  not  consider  tnis  "figure  of  merit"  system  further.  It  is 
merely  a  rough  popular  mode  of  estimation,  devoid  of  any  scientific 

*  If  the  error  of  the  gun  is  equal  in  all  directions,  and  I  »  mean  absolute  error, 
deduced  quadraticallj,  then  the  probability  of  hitting  an  indefinitely  small  circle  of 

radios  »  dx,  coyering  tbd  centre  of  impact,  will  be  <=  ^  da^,  that   is,  the  accuracy 

varies  inversely  as  the  square  of  the  figure  of  merit.  When  the  error  is  much 
greater  in  one  direction  than  another,  as  is  generally  the  case  with  ordnance,  the 
method  fails.— W.  P. 
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basis,  aud  its  use  is  unjustifiable  where  any  scientific   accuracy  is 
required. 

It  is,  however,  worth  while  to  add,  that  this  system  fails,  like  that 
of  the  probable  rectangles,  to  give  any  means  of  comparing  the  accu- 
racy of  guns  tried  at  different  ranges.  For  it  is  evident  that  a  gun 
fired  at  a  long  range  will  give  a  much  greater  figure  of  merit,  and 
therefore  appear  much  more  inaccurate  than  one  fired  at  a  shorter 
range,  even  though  the  real  accuracy  of  the  first  gun  might  be  the 
greater  of  the  two. 

But  there  is  a  consideration  not  yet  alluded  to,  which  has  an 
important  bearing  on  the  point  now  under  discussion. 

In  describing  the  case  above  investigated,  we  assumed  at  the  outset, 
for  the  sake  of  simplicity,  that  the  gun  had  no  tendency  to  err  more 
in  one  direction  than  in  another,  and  therefore  deposited  its  shots  in 
a  circular  form  round  the  central  point  of  impact,  as  shown  in  fig  2. 

Now  this  is  very  seldom  the  case,  for  both  theory  and  experience 
show  that  there  is  almost  always  a  greater  tendency  to  err  in  one 
direction  than  in  another.  It  is  true  that  many  causes  of  error  tend 
equally  in  all  directions ;  but  there  are  two  important  ones,  almost 
always  present  in  artillery  practice,  which  act  in  one  direction  only. 
The  first  is,  the  variation  in  the  initial  velocity  of  the  shot,  caused 
chiefly  by  irregularities  in  the  strength  or  burning  of  the  powder,  and 
which  tends  to  produce  vertical  error  on  the  normal  target,  or  what  is 
called  "  error  in  range  *'  on  the  ground.  The  second  is  the  disturb- 
ance of  the  position  of  the  gnn  by  the  commencement  of  its  recoil, 
which  also  acts  in  the  same  direction  as  the  former  one,  the  first 
movement  of  the  axis  being  almost  exclusively  in  elevation. 

These  two  causes  combining  together,  will  tend  to  magnify  the 
vertical  errors  on  the  normal  target,  and  so  to  produce  an  elongated 
cluster  somewhat  Uke  this  figure.* 


F/C.3. 


We  have  thus  two  different  yoits  of  enors. 

On  the  normal  target  they  are  simply  eiTors  in  the  vertical  and 
horizontal  directions  respectively,  as  already  explained. 

•  Thi«  pecnliarity  of  figure  in  the  practice  of  guns  deserres^  more  inTestigation. 
It  might  be  easily  inferred  from  the  probable  rectangles,  if  the  angle  of  descent  were 
ascertained ;  or  the  adoption  of  the  "  test  target "  system  which  I  propose  hereafter, 
would  show  it  as  a  part  of  the  process  itself,  without  trouble.  I  am  informed  by 
Captain  Noble  that  m  some  very  carefully  made  experiments  with  a  12-pr.  Armstrong 
gun,  the  yariation  in  the  "  angle  of  departure  "  was  about  fire  minutes. — ^W.  P. 
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But  on  the  ground,  or  in  actual  practice,  they  resolve  themselves 
into  what  are  called, — 

1.  Errors  in  range. 

2.  Lateral  deviation. 

The  question  has  often  been  raised,  which  of  these  is  the  more 
important  T  but  the  differences  of  opinion  among  artillerists  on  this 
point,  are  so  wide,  as  to  admit  of  no  satisfactory  answer  to  it  being 
given. 

Some  will  consider  error  in  lateral  deviation,  of  more  importance 
than  in  range ;  others  just  the  contrary. 

And  this  is  only  natural,  when  we  consider  the  variety  of  objects 
for  which,  and  the  variety  of  ways  in  which,  artillery  may  be  used. 

In  firing,  for  example,  at  lines  of  men  in  front,  lateral  error  is  of 
less  importance  than  error  in  range ;  but  in  firing  at  columns,  or  at 
the  same  lines  in  fiank,  the  contrary  is  the  case. 

Also,  in  firing  from  a  fort  at  a  ship  approaching  or  leaving,  error 
in  range  is  of  less  moment  than  lateral  error ;  but  in  firing  at  her 
broadside  on,  the  reverse  is  true. 

Although,  therefore,  we  cannot  introduce,  into  our  calculations  of 
accuracy,  any  satisfactory  comparative  estimation  of  the  two  sorts  of 
error ;  yet,  the  fact  of  their  separate  existence  is  very  valuable  for 
our  purpose,  inasmuch  as  it  naturally  points  to  another  method  of 
estimating  the  positions  of  the  shot  on  the  target,  much  more  simple 
and  appropriate  than  the  clumsy  method  of  taking  their  absolute 
distances  from  the  centre. 

This  is  the  plan  generally  followed  in  mathematical  calculations, 
whenever  the  positions  of  several  points  on  a  plane  surface  have  to 
be  considered,  and  called  the  method  of  rectangular  co-ordinates^  the 
application  of  which  to  the  case  -in  question  is  exceedingly  simple 
and  easy. . 

Having  found  the  probable  mean  centre  of  impact  as  before  (by 
taking  the  centre  of  ^vity  of  the  whole  of  the  shots  rep^stered) 
draw  through  it  a  vertical  and  a  horizontal  line,  as  in  the  following 
figure. 
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Then,  taking  any  shot  a  as  an  example,  its  position  will  be  accu- 
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rately  defined  by  two  co-ordinates,  x  and  y,  drawn  parallel  respectively 
to  the  horizontal  and  vertical  lines  before  mentioned.  We  will  call 
the  distance  y,  the  vertical  error  of  that  shot,  and  the  distance  a:,  its 
horizontal  error. 

Suppose  next  we  wish  to  find  the  mean  errors  in  both  directions. 
The  most  simple  and  natural  mode  is  to  add  all  the  vertical  errors 
together  (both  above  and  below,  without  regard  to  sign),  and  to 
divide  by  the  total  number.  This  will  give  the  mean  vertical  error ; 
the  mean  horizontal  error  may  be  obtained  in  the  same  way.  These 
mean  errors  are  said  to  be  determined  lineally.  They  correspond  with 
the  ^^icart  moyen^*  of  the  French  artillerists,  and  we  may  denote 
them,  in  the  French  notation,  by  the  symbols  K  and  H  respectively. 
So  that 

H  =  mean  horizontal  error  (determined  lineally)  =  ?^ (3) 

K  =  mean  vertical  error  (determined  lineally)  =  ^ (4) 

n 

But  the  term  mean  error  is  somewhat  vague.  A  mean  quantity  is 
•  not  necessarily  a  simple  arithmetical  mean ;  for  the  way  it  is  advisable 
to  find  it,  often  depends  on  the  piu-pose  for  which  it  is  to  be  used.  In 
this  case,  the  whole  problem  being  one  of  probabilities,  mathematical 
considerations  teach  us  that  we  shall  have  a  greater  chance  of  being 
correct,  if  we  estimate  the  mean  error  in  another  way,  viz.,  by  adding 
together  the  squares  of  the  separate  errors,  dividing  by  the  number, 
and  takmg  the  square  root  of  the  quotient.  The  mean  errors  thus 
obtained  are  said  to  be  determined  quadratically.  They  correspond 
with  what  the  French  call  the  "  moyen  ^cart/'  and  may  be  represented 
by  h  and  k  respectively,*  thus 

h  =  mean  horizontal  error  (determined  quadratically)  a/  —  •  •  •  (^) 
k  =  mean  vertical  error  (determined  quadratically)  a/ —^  •••(^) 

Now  having  these  mean  errors,  taken  from  a  suflBcient  number  of 
shots  upon  a  normal  target,  we  have  all  that  is  necessary  for  deter- 
nunmg  the  accuracy  of  the  gun;  and,  moreover,  they  possess  the 
^at  advantage  over  the  single  absolute  distance  plan,  that  they 
show,  of  themselves,  the  tendency  of  the  gun  to  error  in  the  two 
directions  respectively.  It  remains  to  point  out  how  the  probability 
of  hitting  the   centre  of  impact  (which  we  have  stated  to  be  the 

*  If  the  number  of  shots  is  not  rerj  laree,  it  has  been  shown  by  Captain  Noble 
that  it  will  be  more  correct  to  diyide  each  ot  the  mean  errors  by  »  —  1. 
If  a  yery  large  number  of  rounds  is  taken,  it  is  found  that 

^^'^-a/t-^-^ <'> 
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correct  definition  of  the  accuracy  of  the  gun)  may  be  deduced  from 
them. 

In  order  to  simplify  the  expressions  used  in  the  following  somewhat 
complicated  formulae,  we  will  make 

"^ihi <»» 

""A-ii <'> 

J)  and  q  being  called  the  "  measures  of  precision  '*  in  each  direction. 

Assuming  that  there  are  no  abnormal  causes  of  eiTor  tending  to 
produce  special  variations,  the  laws  of  probabilities  give  us  the  follow- 
ing theorem  applicable  to  this  case. 

Taking  first  the  horizontal  errors ;  let  us  call  an  error  to  the  right 
4-,  aj:,d  an  error  to  the  left  — . 

Then  the  probability  of  a  shot  striking  at  a  horizontal  distance  = 
-\-  X  (see  fig.  4),  to  the  right  of  the  centre  line  (or  to  speak  more 
correctly  between  the  distances  x  and  x  +  rfr),  will  be 

=  4-  «-*•'•  rfjtr (10) 

And,  similarly,  for  the  vertical  errors;  let  the  eiTors  above  the 
centre  be  called  +,  and  those  below  —  • 

Then  the  probability  of  striking  at  a  distance  =  -f  y  above  the 
centre,  will  be 

= -f  c-««*-- dfy (11) 

The  probability  therefore  of  hitting  a  very  small  area  of  the  target, 
situated  as  at  a  on  the  figure,  will  be  the  multiple  of  the  two  proba- 
bilities on  which  it  depends,  i.e., 

=H«-(fW+«»*«)  dxd^ (12) 

Now  suppose  this  very  small  area  to  be  situated  as  at  ft,  i.e.,  close 
to  the  central  point,  making  x  and  y  each  =  0.  The  probability  of 
hitting  it,  which  may  be  taken  in  practical  language  to  be  the  same  as 
that  of  hitting  the  centre  of  the  target,  will  be 

=  ^*rc(y (13) 

and  substituting  for  ;>  and  <?  their  values  in  cquationa  (8)  and  (9),  the 
probability  becomes 
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=  2i'^'^* <^*> 

From  which  we  see  that  the  accuracy  of  a  gun  is  inversely  proportional 
to  the  product  of  the  mean  vertical  and  Itorizontal  errors,  i.e., 

Accuracy  of  gun  «  •-. (16) 

hk 

Supposing,  therefore,  several  different  guns  to  be  on  trial,  we  have 
here  a  means,  scientifically  correct  and  perfectly  practical,  of  defining 
the  accuracy  of  each,  and  of  comparing  them,  in  this  respect,  with 
each  other. 

But,  to  render  the  comparison  accurate,  they  must  all  be  tried  at 
the  same  range,  or  nearly  so.     * 

For,  of  course,  the  pmbability  of  hitting  a  certain  point,  even  with 
the  same  gun,  must  be  much  less  at  a  longer  than  at  a  shorter  range,  and 
hence  it  is  impossible  to  compare  the  expressions  of  accuracy  obtained 
at  different  ranges. 

I  am  not  aware  that  any  method  previously  proposed  has  provided 
for  this  case,  but  after  a  good  deal  of  consideration  I  have  suggested 
one  which  appears  to  me  to  answer  the  purpose.  It  is  exceedingly 
simple,  and  is  founded  precisely  on  the  same  principles  as  the  method 
above  described,  being  merely  an  extension  of  them  to  a  form  of  the 
problem  somewhat  more  practical,  and  of  more  general  appli<;ation. 

I  propose  to  measure  the  accuracy  of  a  gun  by  the  probability  of  its 
hitting,  not  an  indefinitely  small  area  as  hitherto  assumed,  but  an  actual 
target,  to  bo  called  the  test  target t  whose  dimensions  shall  he  propor- 
tioned according  to  the  range  at  which  it  is  to  be  used,  in  a  mode  here- 
after explained. 

For  example :  let  it  be  required  to  compare  the  accuracy  of  two 
guns,  one  firing  at  2,000  yds.  range,  the  other  at  8,000  yds.  Let  the 
former  be  directed  at  a  target  one  yard  square,  and  the  latter  at  one 
larger  in  the  proper  proportions.  Let  1,000  rounds  be  fired  from  each 
gun,  aim  being  always  taken  precisely  on  the  centre.  Then  if  one 
gun  hits  the  target  100  times  (which  a  good  rifled  gun  will  do)  while 
the  other  hits  only  90  times,  I  propose  to  denote  their  relative 
degrees  of  accuracy  by  the  direct  ratios  of  these  numbers,  or  as 
10  to  9. 

This  mode  approaches  quite  near  enough  to  theoretical  accui'acy, 
while  it  has  the  advantage  of  being  a  kind  of  test  of  the  most 
simple,  practical,  and  intelugible  nature,  and  one  indeed  which  artil- 

•  Or  making  dy  *»  dx  ;  we  may  say  that  the  probability  of  hitting  a  rery  minute 

Bquaro  coTering  the  centre  of  impact,  whose  ride  -■  dx,  will  be  «  —  .-da;*.     For  a 

2,irhK 
circle  whose  diameter  —  (far,  the  probability  will  bo 

-sL'^ <i^> 
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lerists  and  riflemen  are  perfectly  familiar  with  in  every-day  practice. 
And  it  has  further  the  merit  of  being  applicable  to  practice  at  any 
range. 

I  proceed  to  show,  that  in  order  to  apply  this  method,  it  is  not  at 
all  necessary  that  the  guns  should  actually  be  fired  at  the  targets  as 
above  supposed.  It  is  quite  sufficient  that  the  practice  be  carried  on 
in  the  usual  way,  by  firing  the  guns  at  certain  elevations,  and  register- 
ing the  places  of  the  shot  as  they  fall  upon  the  ground,  precisely  as 
usual.  All  the  rest  is  matter  of  calculation,  as  from  these  data,  tl:  * 
number  of  shot  which  would  hit  the  targets,  if  the  guns  -were  really 
fired  at  them,  can  be  deduced  with  even  greater  correctness  than  by 
actual  trial.  The  only  addition  necessary  to  the  usual  elements  given, 
is  the  determination  of  the  cmgle  of  descent  of  the  shot,  which  is  by 
no  means  a  difficult  matter. 

The  most  convenient  form  for  the  test  target  is  a  square  ;  it  must 
be  supposed  to  bo  placed  normally,  and  with  its  centre  precisely  cor- 
responding to  the  centre  of  impact. 

Let  the  length  of  its  side,  as  hereafter  determined, 

=  a. 

The  mean  errors  in  deflection  and  range,  having  been  detcmiined 
(quadratically)  from  the  shots  on  the  ground,  must  then  be  applied  to  the 
normal  target,  the  former  unchanged,  giving  our  quantity  A ;  the  latter 
multiplied  by  the  sine  of  the  descending  angle  to  ^ive  k.  The  problem 
is  then  reduced  to  finding  the  probability  of  hitting  a  square  target 
whose  centre  coincides  with  the  centre  of  impact,  and  whose  side 
s=  a. 

To  find  this  we  must  revert  to  the  reasoning  in  Art.  21. 

TiOt  the  following  figure  represent  the  group  of  shot  referred  to 
the  normal  position,  and  let  the  small  square  in  the  centre  formed  by 
the  intersection  of  the  four  lines  of  a^  b,  c,  d,  represent  the  size  of  the 
teat  target  we  are  now  considering. 
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Taking  first  the  errors  in  a  horizontal   direction,  we  have   seen 
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(Equation  10)  that  the  probability  of  any  shot  falling  between  the 
distances  x  and  a;  +  ^  to  the  right  of  the  centre^  will  be 

whence  the  probability  of  any  shot  falling  between  the  centre  and  any 

a 
distance  =s  5  will  be 


e-^'^dx (17) 


And,  by  the  symmetiy  of  position,  to  the  right  and  left  of  the 
centre,  the  probability  of  any  shot  falling  within  the  vertical  band 
formed  by  the  lines  c  and  d  (being  a  distance  apart  =  a)  will  be 

^2E  i -^r^^ (18) 


Simikriyy  taking  the  errors  in  a  vertical  direction,  we  shall  find  the 
probability  of  a  shot  falling  in  the  horizontal  band  comprised  between 
the  lines  a  and  h 

2q 


^%r%g^ay (19) 


And,  since  the  probability  of  two  events  concurring  is  equal  to  the 
product  of  the  probabilities  of  each  separately,  we  find  that 
The  probability  of  hitting  the  test  target^  and  consequenthf  the  aocuract 

op  THE  GUK,  is 


^^fie-^dxpe^dy,(20) 


the  value  of  which  for  any  given  case  may  be  easily  found  by  tables 
constructed  for  the  purpose. ' 

It  only  remains  to  explain  how  the  size  of  the  teat  target  should  be 
determined  for  different  ranges.  This  would  require  some  little  care 
at  the  outset,  but  being  once  correctly  fixed,  all  difficulty  ends.  The 
conditions  necessary  are  two-fold :  first,  that  it  shall  be  sufficiently 
small;  and  secondly,  that  its  dimensions  shall  vary,  for  different 
ranges,  according  to  what  we  may  call  the  march  of  precision  of  the 
best  g^uns ;  so  that  a  gun  of  the  most  perfect  kind  we  know  may  have 
an  equal  probability  of  hittmg  it  at  all  ranges. 

Our  baUastic  knowledge  is  not  sufficient  at  present  to  enable  us  to 
determine  this  condition  d  priori,  but  it  might  easily  be  deduced  from 
good  records  of  the  practice  of  the  best  guns,  and  a  table  might  thus 
be  constructed  giving  the  size  of  test  target  stated  to  different  ranges 
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of  fire.    This  might  further,  if  necessary,  be  easily  corrected  from  time 
to  time  as  further  knowledge  was  gained.* 

This  method  of  determining  the  accuracy  of  a  gun  gives  a  certain 
degree  of  preference  to  compactness  of  fire.  If  two  guns  firing  at  the 
same  range,  delivered  their  shot  on  the  target  in  the  manner  repre- 
sented by  figures  2  and  3  respectively,  both  covering  an  equal  area, 
but  differing  in  the  dispersive  form,  most  artillerists  would  give  the 
preference  to  figure  2,  in  which  the  fire  was  most  compact.  The  test 
target  system  will  show  this  advantage,  as  the  probability  of  hitting- 
a  square  target  of  definite  size  will  be  grdliter  in  the  first  case  than  in 
tlic  sccond.t 

I  will  now  state  the  practical  rule  by  which  the  "  test  target  '* 
method  of  determining  the  accuracy  may  be  appUed ;  having  given, 
the  fall  of  shot  on  the  ground,  and  their  average  descending  angle. 
It  will  be  seen  that  it  is  very  simple  and  easy. 

(1)  Find  the  mean  range,  and  take  out  from  the  target  table  the 
length  of  the  side  of  test  target  corresponding  thereto,  which  call  a. 

(2)  Find  the  mean  error  J  in  range,  and  multiply  it  by  the  sine  of 

the  descending  angle.    Gall  this  k,  and  find  the  value  of  -. 

(3)  Find  similarly  the  mean  errorf  in  lateral  deviation,  call  this  /i, 

a 
and  find  t. 

(4)  Having  these  tw6  values,  the  accuracy  of  the  gun  may  be 
found  by  simple  inspection  of  an  accuracy  table  to  be  constructed  for 
the  purpose. 

*  Aooording  to  the  informAtioii  I  st  present  liare,  I  belieyo  that  the  side  in  yarde, 
of  a  test  target,  which  will  take  one-tenth  of  the  shot  of  the  best  guns,  ynW  be  about 

A 
-  iJqqq5»  ^^^"^  *•  =  "^8®  ^^  yards.— W.  P. 

f  The  difference  will  increase  with  the  size  of  target  used  at  any  given  range. 
The  disadvantage  of  want  of  compactness  of  fire  is  also  shown  by  the  "  figure  of 
merit "  system,  but  in  a  much  exaggerated  degree. 

^  To  be  deteimined  quadraticiuly.  If  determined  lineally  they  must  each  be 
multiplied  by  1-25.-.W.  P. 
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Monday,  January  2l8t,  1867. 
Rear-Admiral  a.  p.  BYDER  in  the  Chair. 
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Strange,  Aleir.,  Miyor  14th  B^.    12.  Bo.  Fub.    It, 
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ret.  f.  p.  R.E.,  F.II.S.    II.  Fletcher,  T.  C,  Capt.  R.A.     1/. 

Grubb,  Aletr.,  Lieut.  R.A.    1^ 


BREfiCH-LOADERS,  WITH  REFERENCE  TO  CALIBRE,  SUPPLY 
AND  COST  OP  AMMUNITION. 

By  Captain  J.  H.   Selwtn,   R.N. 

War  OJicej  Oct.  22^  1866. 

"  To  Gunmakers  and  others." 
"  The  Secretary  of  State  for  War  is  desirous  of  receiving-  proposals 
'^  from  g^onmakers  and  others  for  breech-loading  rifles,  either  repeat- 
*^  ing  or  not  repeating,  which  may  replace  the  present  serviee  rme^  in 
**  futore  manufacture." 

Such  is  the  heading  of  the  invitation  addressed  by  the  Gk)vemment 
to  all  whom  it  may  concern,  and  being  nnrself  one  of  these,  I  have 
thought  that  here,  in  the  Royal  United  Service  Institution,  I  might 
eon^bute  to  the  general  chances  of  success  by  reading  a  paper ;  for 
the  diitoussion  on  it  may  perhaps  establish  certain  bases  of  action,  the 
want  of  which  at  present  renders  it  difficult,  if  not  impossible,  for  any 
one  to  invent,  much  more  man«facture  a  satisfactory  arm.    If  indeed 
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we  knew  what  calibre  to  choose  or  what  cartridge  to  select,  if  the 
form  of  groove  and  the  ratio  of  its  spirality  were  not  equally  left  un- 
decided, we  might  think  ourselves  able  to  produce  something  that 
should  fulfil  the  other  conditions  necessary  in  a  perfect  breech-loading 
rifle  for  infantry,  at  least  wecouldcertainly  surpass  without  the  slightest 
difficulty  the  so-called  "  Snider  Rifle,"  (Plate  I)  which  is,  in  the  circular, 
proposed  to  us  as  a  model.  But  who  can  compete  in  a  race  where 
important  conditions  are  not  precisely  stated,  and  where  the  winner 
might  be  told  he  was  disquatifled  because  he  had  not  got  on  high 
heeled  boots,  or  his  horse  had  not  been  shod  with  gold ;  neither  of 
which  conditions  were  previously  within  his  knowledge.  But  whether 
or  no,  all  these  pomts  are  said  to  be  "  optional,"  and  we  must  seek 
for  ourselves,  the  explanation  of  that  word  "  optional."  It  will  be 
evident  from  even  a  ciu^ory  examination  of  the  subject,  that  on  the 
calibre  must  depend  a  considerable  proportion  of  the  other  conditions, 
and  therefore  the  very  first  question  to  be  solved  is  this,  what  is  the 
best  calibre  of  bore,  and  consequently  what  will  be  the  size  and  shape 
of  bullet  1  I  confess  that  I  incline  to  '500  of  an  inch,  as  the  best 
compromise  between  unnecessarily  large  and  unwisely  small  buUets. 
Now  as  the  bore  of  a  breech-loading  sun  should  always  be  smaller, 
over  the  lands  of  the  rifling  than  the  bullet,  that  is  that  the  *500  of  an 
inch  should  be  measured  from  the  bottoms  of  the  grooves,  it  follows 
that  the  calibre  as  usually  measured  will  be  something  less  than  '500, 
less  in  fact  by  whatever  may  be  the  depth  of  the  grooving.  In  a 
breech-loading  gun  the  idea  of  expanding  bullets  is  unnecessary  and 
ought  not  to  be  retained,  unless  it  be  merely  a  consequence  of  the 
fulfilment  of  other  important  conditions.  No  alteration  of  the  shape 
of  the  projectile  should  be  allowed  to  take  place,  whether  by  upset  or 
expansion,  if  we  wish  to  obtain  regular  shooting.  It  is,  however,  a  not 
unimportant  consideration,  whether,  unless  we  can  secure  a  materially 
lighter  bullet,  it  is  worth  while  for  the  sake  of  long  range  alone,  to 
alter  in  any  way  the  present  calibre.  Long  range  for  military  pur- 
poses will  lead  to  the  waste  of  much  ammunition.  I  doubt  whether  it 
will  ever  decide  the  fate  of  a  battle.  A  change  of  calibre  will  introduce 
still  greater  confusion  and  difficulty  where  there  is  too  much  as  it  is. 
I.e.,  in  the  supply  of  ammunition ;  besides  the  teachmg  of  the  late  war 
in  Germany,  does  not  seem  to  be  favourable  to  the  theories  of  those 
who  advocate  the  small  bullet.  If  indeed  we  could  by  using  a  smaller 
caibre,  materially  diminish  the  weight  to  be  carried,  this  would  be  an 
object  worth  attaining,  but  the  small-bore  bullet  weighs  as  much  as 
the  Enfield  when  made  of  such  a  shape  as  to  give  its  best  results,  and 
if  lightened  by  admixtures  of  substances  of  less  specific  gravity,  its 
range  and  penetration  cannot  be  so  great.  There  is  indeed  a  form  of 
bullet  which  seems  likely  to  meet  most  of  the  objections  that  have 
hitherto  prevented  as  from  obtaining  a  perfect  projectile.  This  is  the 
Macintosh  tubular  or  hollow  projectile,  of  which  I  shall  speak  more 
fully  in  its  place.  The  first  question  I  should  wish  to  be  solved  by 
the  discussion  is  this,  if.  we  reduce  our  calibre  with  what  view  are  we 
to  do  so  ?  Is  it  to  be  done  for  the  sake  of  a  long  range,  which  Military 
and  Naval  Officers  wHl  idike  tell  you  is  a  secondary  consideration  in' 
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the  field,  or  for  the  lightening  of  the  bullet  in  order  to  make  it  possible 
for  the  soldier  to  carry  more  ammunition.  Secondly,  how  far  can  wo 
go  without  reducing  the  efficiency  of  the  ball  at  those  ranges  where 
it  is  most  generally  used  in  warfare,  unless  preserving  the  same  outside 
diameter,  we  reduce  the  specific  gravity  by  admixture  with  tin,  wood, 
or  air,  as  in  a  bullet  more  or  less  hollow.  I  am  myself  in  favour  of 
the  latter. 

It  will  be  useful  to  recollect  that  the  whole  question  of  grooving  has 
been  re-opened  by  the  use  of  breech-loaders,  and  that  a  fine  grooving 
which  would  have  speedily  been  inoperative  by  reason  of  fouling  in  a 
muzzle-loader,  will  probably  give  excellent  results  in  breech-loading 
guns, where  the  bullet  is  at  once  forced  into  the  grooves  through  its  whole 
length  by  the  explosion  ;  and  fouling  is  scarcely  perceptible  after  any 
number  of  rounds  if  tlie  lubrication  is  properly  managed. 

The  question  as  to  supply  of  ammunition  in  the  field  comes  next  in 
order,  but  this  is  so  closely  united  to  the  question  of  calibre,  that 
what  answers  one  will  solve  the  other.  Nevertheless,  we  may 
observe  that  the  mode  of  supplying  ^nmunition  in  the  field  must 
vary  with  the  nature  of  transport  in  different  natm*es  of  ground. 
Men  in  mountainous  countries,  mules,  horses,  or  elephants  in  less 
difficult  circumstances  being  used  as  each  is  found  available.  Although 
it  is  said  that  no  soldier,  during  the  late  campaign  in  Germany,  was 
short  of  cartridges  with  an  original  supply  of  GO,  this  must  not  be 
taken  for  a  rule,  seeing  that  our  own  experience  in  the  Crimea  and 
elsewhere  has  shown  conclusively  that  it  is  sometimes  insufficient,  and 
that  100  or  120  cartridges  would  be  more  desirable  as  the  normal 
number  to  be  carried  by  the  soldier.  In  most  forms  of  cartridjr© 
now  known,  the  smaller  the  calibre,  the  more  unhandy  and  expensive 
is  the  cartridge  on  account  of  its  increased  length.* 

I  now  come  to  the  cost  of  the  cartridge,  and  this  is  of  the  first  import- 
ance, seeing  that  with  ai  difference  in  this  respect  of  £1  per  thousand, 
the  fourth  thousand  will  have  cost  more  in  excess  than  the  best  guns 
which  can  be  made  for  about  £3  10^.  or  £3  ISs.,  and  this  will  go  on 
telliifg  during  the  whole  life  of  the  gun,  a  specially  interesting  fact 
to  volunteers,  who  probably  now  fire  more  anmiunition  in  the  year 
than  our  whole  army,  and  what  is  more,  have  to  pay  for  a  good  deal 
of  it  themselves.  We  may  take  the  average  price  of  powder  and 
ball  for  an  Enfield  rifle  at  35*.  to  40«.  per  thousand  cartridges ;  and  the 
cost  of  each  description  of  case,  is  of  course  the  difference  between 
this  and  the  selling  price  of  the  cartridge  per  thousand.  The  cart- 
ridge now  used  for  the  converted  Enfield  is  sold  by  Messrs.  Eley,  at 

*  It  seems  to  us  S&Tal  men,  that  a  great  economy  of  the  weights  a  soldier  now 
carries,  might  be  made  by  improTcmeuts  in  dress  and  accoutrements ;  that  a  car- 
touche box  is  an  absurdity  only  inferio^  to  the  old  shako,  and  that  tlms  the  men 
may  be  enabled  to  carry  120  cartridges,  which  woidd  weigh  about  12  lbs.  No 
system  of  supply,  is  equal  to  that  of  carrying  wliat  is  essential,  about  one.  Wc  must 
also  recollect  that  old  Brown  Bess  weighed  12  lbs.,  the  modem  rifle,  only  9  lbs. ;  and 
as  the  60  cartridges  now  carried  weigh  about  6  lbs.,  or  10  to  the  pound,  we  only  ask 
for  3  lbs.  more  to  be  carried  than  the  regulation  weight  of  arm  and  ammunition 
during  the  Peninsnlar  War, — J.H.S. 

TOU  XI.  0 
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no  less  than  ;£5  per  thousand.  I  cannot  say  what  it  may  be  quoted 
at  at  AVoolwich  or  Enfield,  seeing  that  at  the  Government  establish- 
ments, and  in  Government  calculations  generally,  nothing  is  charged 
for  capital,  salaries,  or  manufacturer's  profit.  But  £5  per  thousand  is 
an  almost  prohibitive  price  to  the  Volunteer  of  moderate  means,  and 
will  sadly  curtail  liis  mclination  for  practice  at  the  targets.  The 
composite  cartridge  known  as  the  "Boxer,"  is  seldom  capable  of 
being  refilled,  and  therefore  the  whole  of  the  first  cost  must  be 
charged  against  it.  The  great  desideratum  is  a  metallic  cartridge 
which  shall  weigh  no  more  than,  and  cost  as  httle  as,  the  old  powd^ 
and  ball,  while  possessing  that  immunity  from  damage  by  fire  or 
water  which  is  the  characteristic  of  the  copper-cased  cartridge,  and 
with  tliis,  that  the  exploded  case  should  either  be  easily  extracted,  or 
that  there  should  be  no  need  for  this  process.  I  have  here  an  inven- 
tion which  seems  likely  to  fulfil  these  conditions,  and  in  addition  to 
them,  possesses  some  most  valuable  qualities  of  long  range  and  low 
trajectory.  Having  made  these  preliminary  remarks,  I  propose  to 
classify  the  different  forms  of  cartridge  and  bullet ;  to  bring  before 
you  the  peculiar  properties  of  each ;  and  then  to  pass  in  review,  in  a 
similar  manner,  Wie  best  known  arms  from  which  they  are  to  be  fired. 
The  cartridges  for  breech-loading  fire-arms  may  be  broadly  divided 
into  three  primary  classes  : — 
First,  ihe  paper  or  skin  cartridge. 
Second,  the  composite  cai-tridge. 
Third,  the  metallic  cartridge. 

The  paper  or  skin  cartridge  may,  or  may  not  be  self -igniting,  its 
price  is  about  40^.  or  45«.  per  thousand,  it  is  easily  destructible  by 
wet  or  fire  and  liable  to  be  exploded  by  shells,  when  in  ammunition 
reserve  waggons.  The  Prussian  needle-gun  cartridge  and  the  Mont- 
Stonn  skin  cartridge  are  good  examples  of  this  class.  It  will  pro- 
bably disappear  from  warfare,  and  does  not  therefore  require  further 
notice. 

We  now  come  to  the  composite  cartridge  and  our  examples  may  be 
taken  from  the  sporting  cartridges,  whether  central-ignition,  or  pin^ 
and  that  used  for  the  converted  Enfield  called  "  Snider's  "  rifle. 

\V'e  have  here  an  enormous  step  in  advance.  The  breech-loader, 
which  before  the  introduction  of  these  cartridges,  was  liable  to  the 
serious  objections  of  bursting,  gas  escape,  and  fouling,  at  once  becomes 
a  safe  and  cleanly  wcaiwn.  But  in  both  of  those  referred  to,  and 
indeed  in  all  cartridges  that  are  indestructible  by  the  explosion,  a  serious 
difficulty  has  to  be  met,  viz.,  that  of  the  withdrawal  of  the  emptied  case. 
This  is  in  most  cases  accomplished  by  an  extractor,  a  special  appli- 
ance moved  by  hand,  by  springs,  or  by  levers,  which  cannot  of  course 
act  j)roi)erly  on  any  cartridge,  that  by  sticking,  offers  imduly  increased 
resistance,  or  by  bending  or  breaking,  offers  too  little.  These  dis- 
advantages have  already  been  seriously  felt  in  many  cases  with  both 
the  composite  and  metallic  cartridges,  and  any  weakness  of  the 
cartridge  is  sure  to  make  itself  evident  in  this  (firection.  The  com- 
posite cases  are  not  all  as  yet,  though  probably  they  easily  might  be 
thoroughly  protected  from  the  effects  of  a  damp  atmosphere,  and  this 
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leads  to  "Bticking"  more  often  than  would  otherwise  take  place. 
The  selling  price  of  these  cases,  empty,  ranges  from  60«.  per  thousand 
(military  Boxer's)  to  iOs.  and  20^.,  for  sporting  purposes ;  but  a  well 
known  gunmaker  has  told  me  that  the  paper  cartridge  with  metallic 
base,  for  military  purposes,  can  be  sold  Jilled  for  55^.  per  thousand. 
This  seems  a  very  low  price,  being  only  155.  per  thousand  for  the  cases ! 
and  it  ought  to  be  good  news  for  sportsmen  and  Volunteers  if  correct. 
In  both  the  sporting  and  military  composite  cartridge,  the  ignition  is' 
effected  either  by  central  fire  or  pin ;  the  central  fire  is  in  almost 
every  respect,  the  preferable  mode,  and  though  it  is  true  that  the  pin 
cartridge  shows  wnen  the  gun  is  loaded,  which  the  other  does  not, 
yet  it  is  easy  to  meet  this  objection,  and  it  has  been  done  by  various 
contrivances ;  while  a  considerable  gas  escape  which  takes  place  round 
the  pin  is  a  much  more  important  fault.  For  a  military  gun  of 
moderate  bore,  a  serious  loss  of  space  or  increase  of  length,  is  the 
result  of  using  a  material  like  paper  or  pulp  to  which  a  certain 
thickness  is  necessary  to  be  given,  and  although  this  is  not  the  case 
in  the  brass  roll  cartridge,  yet  its  want  of  solidity  is  an  almost  equiva- 
lent evil.  This  latter  cartridge  must  also  be  more  expensive  to  manu- 
facture than  simple  metallic  ones,  and  it  is  hard  to  imderstand  what 
advantage  it  possesses  above  the  less  complicated  American  cartridge. 
I  look  upon  the  withdrawal  of  the  empty  cartridge  case  as  quite  as 
easy  in  all  cases,  whether  a  rolled  sheet  or  a  stamped  cylinder  is 
used,  both  expand  to  the  form  of  the  baiTel.  This  is  always  coned 
out  to  the  rear  in  the  chamber,  a  practice  which  can  only  be  defended 
as  being  necessary  for  extraction,  and  one  that  is  directly  opposed  to 
all  the  laws  of  gunnery,  but  it  no  doubt  does  permit  the  withdrawal 
of  the  exploded  case  with  a  facility  not  otherwise  attainable  in  this 
form  of  cartridge. 

I  will  now  pass  to  the  third  class  of  cartridges,  those  constructed 
wholly  of  metal  and  stamped  up  from  blanks  by  machinery.  There 
is  a  simplicity  and  speed  of  fabrication  in  these  that  is  very  attractive 
to  the  manufactui'er  and  I  shall  have  some  curious  varieties  to  show 
you.  The  strength  and  non-liability  to  injury  by  fire  or  water, 
together  with  the  fact  that  in  some  forms  the  exploded  cases  can  be 
many  times  refilled,  and  at  last  are  saleable  as  old  metal,  will  tend 
also  to  make  them  favourites  with  the  shooter.  I  believe  the  origin 
of  the  American  form  which  is  the  best  known,  was  the  breech- 
loading  bulleted  cap  of  the  saloon  pistol  and  rabbit  rifle.  However 
this  may  be,  the  Americans  seem  to  have  at  once  adopted  it  for  all 
their  breech-loading  guns,  and  although  not  the  cheapest,  the  metallic 
iB  certainly  the  most  durable  cartridge  under  all  conditions.  Even 
the  white  ant  could  do  it  no  harm  and  powder  may  be  ignited  all 
round  it  with  impunity,  whilst  if  the  bullet  and  cap  be  "well  waxed,  it 
maybe  kept  in  water  for  months  and  then  fired  with  perfect  cer- 
tainty. Toe  American  metallic  cartridge  is  generally,  if  not  alwavs, 
ignited  by  fulminate  placed  in  the  rim  surrounding  the  base,  but  this 
system  has  the  defects  of  causmg  an  excessive  quantity  of  fulminate 
to  be  used  which  sometimes  blows  through  the  base  and  ^ves 
dangerous  gas  escape,  at  the  same  time  that  it  renders  difficult  or 
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prevents  the  withdrawal  of  the  case  by  the  extractor.  I  have  been 
told  by  a:i  American  that  the  price  of  these  cases  would  be  about  £2 
per  thousand,  the  cases  with  the  rim  priming  are  difficult  to  refill,  and 
would  be  worth,  as  old  metal,  about  105.  per  thousand. 

Modifications  of  this  form  have  been  made  in  America,  but  are  not 
I  beheve  now  in  use.     In  this  country  the  Poulteney  cartridge,  a 
double  cone,  and  Mr.  Clark's  steel  or  iron  cartridge  arc  variations  on 
the  common  form,  but  I  cannot  say  to  what  trials  they  have  been 
subjected.    There  is  also  one  that  is  known  by  my  name,  which  has 
the  peculiarity  that  it  is  self-extractmg  by  the  expansion  of  the  copper 
into  depressions  or  annular  grooves  in  the  barrel,  and  that  by  reason 
of  its  conical  form  the  primed  cases  will  pack  one  inside  the  other, 
enabling  6,000  to  be  stowed  in  one  cubic  foot,  whereas  only  about 
1,800  of  any  others  can  be  so  stowed.     It  is  also  considerably  cheaper 
to  manufacture  than  cylindrical  copper  cartridges  and  can  be  refilled  five 
or  six  times.     The  next  metallic  cartridge  to  which  I  shall  draw  your 
attention  is  a  novel  and  very  ingenious  invention  of  Mr.  Macintosh's. 
Here  the  case  is  of  lead,  tubular  in  shape,  open  at  both  ends,  having 
the  weight  and  diameter  of  an  Enfield  bullet,  but  1*77  inch  in  length. 
A  wad  of  wood  or  other  material  carrying  the  means  of  ignition  is 
secured  by  a  covering  of  tliin  felt  behind  the  tube,  it  is  then  filled 
with  powder  and  the  cartridge  case  has  become  also  the  bullet  and  a 
very  efficient  bullet  too,  having  a  point  blank  range  of  400  yards,  and 
an  extreme  range  much  greater  than  the  ordinary  projectiles  owing  to 
the  diminution  of  the  area  of  resistance.    By  reference  to  the  diagram 
(Plate  I.)  you  will  see  that  these  projectiles  are  fired  by  first  shaking 
out  the  powder  from  one  of  them  and  placing  it  in  the  gini  with 
its  wad;   next,  another  is  inserted  with  the  j^oxcder^  and  this  pushes 
the  first  up  the  baiTel.    The  breech  being  now  closed  and  the  gun 
being  fired  as  usual,  the  first  inserted  bullet  is  driven  out,  and  the 
second  remains  ready  to  be  in  its  tuni  pushed  forward,  from  having 
been  a  cartridge  case  to  become  a  projectile.    Some  experiments  have 
been  made  and  others  are  in  progress,  and  I  shall  bo  happy  to  commu- 
nicate the  results  on  some  future  occasion.    You  will  see  that  although 
I  hoped  I  had  made  as  good,  if  not  a  better,  metallic  cartridge  than 
any  other,  yet  if  this  be  a  true  system,  no  other  metalhc  cartridge  can 
compete  with  it,  and  mine  must  become  obsolete  with  the  othen?.    A 
still  farther  advance  has  been  made  by  Mi*.  Macintosh  by  the  discovery 
of  a  new  explosive  compound,  which  he  states  is  perfectly  manage- 
able, and  so  reduced  in  bulk  as  that  the  full  charge  can  be  contained 
in  the  base  of  an  ordinary  Enfield  bullet.     I  have  now  I  beheve  given 
sufficient  material  for  a  discussion  on  the  best  form  of  Cartridge,  and 
though  I  am  aware  that  the  subject  is  far  from  being  exhausted,  I 
think  it  is  time  to  turn  to  the  arms. 

It  would  clearly  be  impossible  in  the  limits  of  such  a  paper  as 
this,  to  speak  of  every  variety  of  Breech-loader,  and  therefore  I  have 
found  myself  compelled  to  an*angc  them  in  classes,  m  defining  which, 
the  two  main  divisions  seem  to  be,  the  existence  of  a  solid  or  hollow 
breech-block  or  chamber.  Under  the  head  of  sohd  breech-blocks  we 
find  the  Prussian;  theOhassepot;  the  converted  Enfield;  theNeedham; 
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theAIbini  Braendlin;  the  Peabody;  the  Berdan;  and  a  host  of  others  of 
greater  or  less  merit,  most  of  which  would  fire  and  extract  the  so- 
called  Boxer  cartridge  much  better  than  the  "  Snider."    Under  the 
head  of  hoUow-chambered  guns  I  find  the  Mont  Storm,  and  the  late 
modifications  of  it,  which  fire  self -igniting  cartridges ;  the  North ;  the 
Lechmere ;  and  some  few  others.     While  it  is  not  my  intention  to  go 
into  the  distinctive  merits  of  each  of  these  guns,  there  are  certain 
principles  which  may  fairly  be  the  subject  of  remark.    I  have  already 
adverted  to  the  fact,  that  all  the  solid  breech  block  guns  which  are 
made  to  fire  a  cylindrical  cartridge,  are  of  necessity  coned  out  to  the 
rear  in  the  chamber  or  seat  of  the  cartridge.    It  is  also  an  evil  of 
this  form,  that  two  inches  or  more  of  the  gun  is  sacrificed,  and  that 
in  every  case  some  form  of  extractor  is  necessary.     When  to  these 
necessary  evils,  are  added  such  complications  with  spiral  springs  and 
sliding  motions  as  exist  in  the  converted  Enfield,  we  are  at  a  Toss  to 
cfinceive  why  the  more  simple  forms  of  solid  breech-block  should  be 
passed  over,  why  work  should  be  thrown  on  the  hand  which  in  other 
systems  is  better  done  without  any  separate  motion,  and  what  dura- 
bility can  be  predicted  for  such  generally  clumsy  contrivances.     Very 
few  indeed,  out  of  the  many  forms  of  breech-loader  proposed,  would 
^rithstand  an  Indian  dust-storm,  or  a  Sydney  "  brickfielder."  '  SHding 
bolts  and  sliding  surfaces  generally,  are  especially  liable  to  this  objec- 
tion, and  also  in  common  with  spiral  springs,  are  to  be  eschewed  in  all 
arms  intended  to  be  subjected  to  sea-air.     Strength,  simplicity,  and 
cheapness  are  only  to  be  attained  by  a  right  understanding  and  a 
faithful  following  of  correct  principles,  and  a  sacrifice  of  these  to 
expediency,  will  be  sure  to  pimish  itself.     There  is  another  form  of 
breech-loader  still  remaining  to  be  noticed,  namely,  the  magazine  gun, 
which  is  full  of  ingenuity,  springs,  and  levers.    Those  of  this  class 
that  are  only  magazine  guns,  tliat  is,  fire  a  limited  number  of  shots 
from  a  receptacle  where  they  are  stored,  though  very  attractive  to 
the  uninitiated,  are  not  capable  of  giving  more  rapid  fire  in  the  long 
run  than  an  ordinary  breech-loader  which,  like  many  of  these,  will 
fire  16  or  17  shots  per  minute.     It  is  only  where  combined  with  a 
power  of  loading  and  firing  siiigle  shots,  that  the  magazine  becomes 
of  practical  utility,  and  even  here  as  the  weight  is  constantly  varying 
— and  would  be  excessive  in  a  full-sized  infantry  arm — the  conditions 
are  not  favourable  to  accurate  shooting.    Add  to  this,  that  the  dust 
storm  would  here  be  especially  dangerous,  and  I  think  it  will   bo 
evident  that  however  apphcable  it  may  be  for  cavalry  and  artillery, 
the  magazine  gun  does  not  yet  take  rank  as  a  serviceable  weapon  for 
infantry. 

I  cannot  conclude  without  drawing  your  attention  to  a  most 
interesting  early  breech-loader  from  the  Museum  of  this  Institution, 
which  arm  in  1 661  seems  to  have  been  made  by  an  Italian  genius.  With 
all  the  difficulties  of  a  flint  lock  and  loose  powder  and  ball,  it  accom- 
plishes self-priming  and  fires  it  is  said  20  shots  per  minute. 

One  of  the  guns  using  the  Selwyn  cartridge  has  been  fired  during 
the  day  by  an  attendant  of  the  Institution  and  I  will  now  show  you 
how  the  cartridge  draws  itself  after  explosion.     It  has  been  kept, 
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since  being  fired,  without  opening,  and  as  the  effect  is  not  easily 
understood,  I  have  thought  this  the  best  mode  of  showing  the  action. 
I  have  only  further  to  express  my  thanks  for  your  patient  attention, 
and  to  hope  that  the  discussion  will  be  conducted  in  the  true  spirit 
of  scientific  enquiry,  with  united  good  feeling  in  the  pursuit  of  a 
common  object. 

Captain  Hobton,  B.N. :  I  should  like  to  ask  Captain  Selwjn  a  queetion.  Has  it 
been  asoertained  throughout  what  distance  of  ranee  the  Madntosn  projectile  main- 
tains its  straightness  of  direction  P  You  have  kindly  shown  us  an  illustration  of  a 
short  distance,  but  I  should  like  to  know  how  far  the  straight  line  of  flight  has  been 
traced. 

Major-General  BoiLEAir,  F.RS.:  I  had  hoped  to  hare  heard  some  observations 
from  professionals  on  the  yerj  interesting  paper  which  has  been  read  bj  Captain 
Selwyn,  but  presuming  that  they  are  gifted  with  more  modesty  than  an  old  soldier  is 
supposed  to  possess,  I  purpose  to  breM  the  ground,  and  I  hope  the  few  obserrations 
I  haye  to  make — and  they  will  necessarily  be  very  few,  for  Captain  Selwyn  has 
really  exhausted  the  subject — may  lead  to  such  further  discussion  of  this  interesting 
and  most  important  question  as  will  secure  to  the  Government,  as  I  believe  it  has 
already  secured  to  it  in  another  branch  of  arms — the  artiUery — a  modification  of  the 
principles,  which  had  been  introduced  to  the  prejudice,  I  tmnk,  of  the  interests  of 
the  Service,  and  to  the  introduction  of  other  principles,  which  are  now  standing  us 
in  good  stead.  With  respect  to  the  calibre,  I  agree  vrith  what  Captain  Selwyn  has 
said.  I  believe  the  half-inch  calibre  is  the  best  that  can  be  adopted.  I  have  tried 
rifles  of  the  several  bores  usuaUy  made  use  of,  both  among  Volunteers  and  for  long- 
range  shooting,  and  I  think  the  naif-inch  bore  produces  on  the  whole  the  most  satis- 
factory results.  The  buUet  may  be  made  sufficiently  light  to  be  carried  in  greater 
numbers  than  the  Enfield  bullet,  and  sufficiently  long  to  give  good  practice  at  ranges 
as  great,  probably,  as  will  ever  be  adopted  in  practice  in  Uie  field,  namely,  from  Sx) 
to  1,000  yards.  It  is  not  necessary,  as  Mr.  Whitworth  has  proved  at  Woolwich, 
to  have  a  small  bore  for  accurate  long-range  shooting,  for  bullets  of  the  Enfield  bore 
have  produced  as  satis&ctory  results  at  1,000  yards  as  the  smaU  bore,  a  slight 
increase  in  weight  onl^  being  given  to  them.  There  appears  to  me  to  be  another 
advantage  in  not  making  the  ^libre  too  smaU.  It  is  this,  that  if  barrels  are  retained 
of  the  same  exterior  form,  and  rifles  are  retained  of  the  same  length  as  the  long 
Enfield,  the  smaller  the  bore  the  heavier  the  rifle  becomes.  Therefore  to  make  a 
rifle  of  small  bore  as  portable  and  as  handy  as  one  of  large  bore,  you  require  either 
to  make  the  barrel  thinner,  which  will  mase  it  weaker,  or  to  make  it  shorter,  which 
has  also  its  disadvantages.  These  are  reasons  which  may  fiurly  be  assumed  for  giving 
preference  to  the  half-inch  calibre  which  Captain  Selwyn  has  adopted.  Tli^n,  as 
regards  the  £orm  of  the  breech  apparatus,  I  have  myself  generaUy  preferred  the  plug 
or  piston  system  ;  that  is,  the  system  in  which  the  plunger  acts  in  coUimation  with 
the  axis  of  the  barrel,  as  having  certain  advantages  over  all  other  forms,  especially  in 
that  freedom  from  obstruction  in  dust-storms  and  the  adverse  circumstances  which 
tkttect  others.  Those  objections  are  particularly  applicable,  I  think,  to  the  Snider 
rifle.  And  I  must  say,  after  having  most  carefully  examined  the  several  specimens 
of  Ci4>tain  Selwyn's  rifles  which  ^ve  been  exhibited  this  evening,  and  which  we 
have  had  an  opportunity  of  examining  in  detail  in  our  Museum,  I  am  almost,  if  not 
altogether,  a  convert  to  the  principle  which  he  proposes  to  introduce.  I  think  there 
is  tnis  very  great  advantage  in  it,  the  entire  absence  of  aU  springs  and  such  appli- 
ances, which  might  in  service  make  the  piece  absolutely  useless.  There  is  no  dis- 
guising the  &ot  that  an  opinion  has  got  abroad,  and  I  must  suppose  it  to  a  certain 
extent  to  be  founded  on  &ct,  that  the  Snider  rifle,  with  the  Boxer  cartridge,  is  not  a 
success.  I  will  not  say  it  is  altogether  a  failure,  but  it  has  in  so  many  instances  been 
found  that  the  cartridge  case  cannot  be  extracted,  and  that  the  rifles  sent  out  for  ser- 
vice have  to  be  returned  to  the  factories  to  have  the  cartridges  extracted  from  them. 
I  say  if  that  be  true,  it  is  a  hat  sufficient  to  condemn  the  principle  altogether.  I  never 
myself  had  any  opinion  of  it,  from  the  circumstance  of  its  complication,  and  from  the  fact 
that  unless  the  cartridge  is  pushed  quite  home,  and  both  ends  of  the  block-piece  are 
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tree,  it  is  possible  that  the  dosing  piece  or  breech  block  could  not  be  so  broiight  down 
that  the  nfle  could  be  fired.  An  objection  has  been  made  to  breech-loading  appa-  * 
ratus  on  the  principle  which  Captain  Selwyn  proposes  to  introduce,  »'.«.,  with  a 
chamber  of  a  certain  dimension,  namely,  that  you  can  only  place  a  cartridge  with  a 
grren  charge  of  powder  in  it,  and  that,  therefore,  where  a  greater  or  less  quantity  of 
powder  is  required,  the  system  would  not  be  eatisfJEictory.  That  may  be  very  well  for 
practice  at  long  ranges  at  a  target.  But  I  think  a  rifle  for  use  in  the  field  ought  to  be 
so  oonstructed  as  not  to  require  two  forms  of  cartridge  under  any  circumstances.  If 
we  may  assume,  and  I  beheve  experience  in  the  late  wars  has  giren  us  ground  for 
asstuning,  that  battles  will  be  fought  at  short  ranges  and  not  at  lon^  ranges,  then  I  say 
the  objection  to  the  cartridge  being  made  capable  of  containing  only  one  quantity  of 
powder  Tanishes  altogether.  I  may  say  also  that  the  design  of  the  breech  apparatus 
appears  to  be  simple,  and  not  to  have  that  objection  which  I  referred  to  on  a  former 
occasion  in  this  Institution  in  respect  to  the  Mont-Storm  rifle,  namely,  the  heat  of 
the  breech  causing  the  cartridge  to  explode  prematurely.  To  hold  the  piece,  as 
Captain  Selwyn  suggests,  at  the  port,  it  may  be  loaded  with  the  most  perfect  safety, 
while  the  copper  case  protects  the  cartridge  firom  the  heat  of  the  barrel ;  the  great 
objection  which  existed  to  the  Mont  Storm  pattern  of  breech-loading  rifle  is  thus 
obriated.  I  have  made  these  few  observations  merely  to  break  the  ice  in  the  discus- 
■ion  of  this  interesting  subject,  and  to  confess  that  I  have  been  made  a  convert  from 
a  principle  which,  up  to  the  present  time,  I  believed,  had  been  the  best  introduced, 
vii.,  the  plug  or  piston  system,  to  one  which  I  have  no  hesitation  in  saying,  as  far 
as  without  experiment  one  is  able  to  judge,  the  best  form  of  breech-loader  that  has 
yet  been  brought  before  the  public  for  the  use  of  copper-case  cartridges. 

Captain  Q-.  V.  Fosbeby,  V.C,  H.M.  Bengal  Army :  I  have  only  one  objection  to 
make  to  an  observation  made  by  the  lecturer.  It  is  the  wholesale  condemnation  of 
every  arm  which  contains  a  combination  of  spiral  springs.  I  hear  the  same  objec- 
tion made  to  all  arms  made  on  that  principle  by  tne  principal  gunmakers  of-  Bir- 
mingham and  London.  But  I  cannot  help  recollecting  tliat  240,oS)  men  went  into  a 
campaign  last  year,  the  mainspring  of  whose  weapon  was  the  spiral  spring.  The 
efficiency  of  every  arm  carried  by  every  soldier  of  that  army  consisted  in  the  spiral 
spring.  Therefore  I  think  the  objection  to  any  arm  containing  a  spiral  spring 
requires  some  little  modification  ;  the  wholesale  condemnation  of  them  I  cannot  agree 
with.  Further,  when  one  speaks  of  the  impossibility  of  men  carrying  two  sorts  of 
cartridges,  it  should  be  remembered  that  the  whole  system  of  musketry  instruction 
divides  men  into  two  classes,  the  men  who  can  shoot  and  the  men  who  cannot  shoot. 
The  man  who  can  shoot  may  carry  a  special  cartridge,  with  a  special  charge  of  powder 
fiwr  a  special  weapon ;  and  the  second  class  man  may  carry  either  the  double  bullet 
cartridge,  or  some  form  of  cartridge  intended  for  short  ranges. 

Commander  Colomb,  R.K.  :  I  should  hke  to  say  one  word  as  to  the  deterioration 
of  spiral  springs.  I  have  an  apparatus  which  is  used  on  board  ship.  When  firs.t  it 
was  introduced  I  was  obliged  to  use  some  spiral  springs  in  it.  I  used  thin  steel 
watch  springs  ;  I  found  that  these  lost  their  vitality  very  quickly  indeed.  I  then 
substituted  orass  spiral  springs,  which,  I  presume,  the  meeting  will  allow,  are  more 
likely  to  stand  sea  air  than  steel  spiral  springs.  I  stiU  found  that  these  springs 
deteriorated  from  the  action  of  the  sea  air  in  a  way  that  very  much  sur- 
prised me. 

Captain  Selwtn:  Gentlemen  will  perhaps  recollect  that  my  observations  only 
apphed  to  the  effects  of  sea  air. 

Sfr.  G-.  H.  Daw  :  Having  devoted  many  years  to  the  subject  of  cartridges  snd 
breech-loaders,  I  have  listened  with  great  interest  to  the  words  from  our  lecturer, 
and  I  agree  with  him  in  many  points.  But  before  the  Government  decide  upon  the 
half-incn  or  small  bore  cartridge,  thev  should  well  consider  the  matter ;  because  if 
the  cartridge  used  is  one  to  be  withdrawn,  the  case  must  be  extended  to  such  a 
length,  that  to  a  very  considerable  extent  the  part  forming  the  breech  will  be 
weakened.  There  are  many  essentials  necessary  m  a  breech-loader ;  and  unless  a 
pxn  embraces  all  the  advantages  or  wants  of  a  military  weapon,  it  vnll  Boon  fall 
through  from  weakness,  where  it  ought  to  have  the  most  strength.  I  have  tried  all 
lengths  and  all  forms  of  cartridge,  and  I  certainly  find  that  the  present  size  of  the 
government  cartridge  is  preferable  for  withdrawal  cartridges.   It  carries  the  chsrpe  of 
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powder  that  has  been  abnost  uniTersally  adopted  within  the  last  few  years ;  it  ffiTes  a 
less  length  to  withdraw  ;  there  is  less  liability  to  crack  or  stick  than  there  would  be  in 
a  longer  one.  The  half-inch  to  carry  the  full  service  charge,  whether  the  cartridge  be 
metal  or  paper,  has  certainly  many  disadvantages.  It  has  been  found  by  those  who 
hare  experimented  in  England,  and  also  in  France,  at  the  present  moment,  that 
they  are  obliged  to  abandon  many  of  their  wbhes  with  regard  to  the  small  bore, 
simply  from  the  cause,  that  the  cartridge^  if  it  is  withdrawn,  is  liable  to  split,  or  jam, 
or  the  rear  end  to.  be  torn  off.  If  we  decide  upon  a  change  of  cartridge,  I  have  no 
doubt  that  the  half-inch  will  be  found  to  have  many  advantages.  J3ut  speaking 
up  to  the  present  moment,  I  think  the  present  gauge,  taking  the  present  bullet  with 
the  cartridge  now  in  use,  is  preferable  for  many  reasons,  which  I  need  not  now 
detain  you  with. 

Major-Quneral  Boilkau  :  Will  you  permit  me  to  make  one  observation  with 
reference  to  what  Mr.  Daw  has  said  ?  I  respect  him  as  a  great  authority  upon  the 
subject,  but,  perhaps  it  did  not  oociu:  to  him  that  in  Captain  Selwyn's  form  of  breech 
piece,  the  same  breech-picce  suits  any  calibre.  Therefore,  a  cartridge  for  a  small 
bore  is  just  as  easily  withdrawn  as  a  cartridge  for  an  Enfield  bore.  The  breech> 
chamber  and  the  cartridge  are  separate,  and  may  be  appHed  to  rifles  of  any  calibre. 
It  is  only  by  a  contraction  of  the  fore-part  of  the  copper  ca^e,  so  as  to  make  it  fit 
bullets  of  different  oahbres,  that  the  application  to  different  rifles  exists,  all  the 
other  parts  of  the  rifle  are  the  same.  Therefore  with  reference  to  any  rifle  which  acts 
by  a  plunger,  and  in  which  the  cartridge  is  first  pushed  into  the  Darrel,  and  then 
extracted  afterwards,  the  observations  which  Mr.  Daw  has  made  are  perfectly  cor- 
rect, but  I  think  they  do  not  apply  to  that  peculiar  form  of  Captain  Selwyn's  breech- 
pieoe,  which  is  applicable  to  any  calibre  whatever. 

Mr.  Daw  :  I  think  it  would  be  preferable,  even  on  Captain  Selwyn's  principle, 
with  which  I  am  well  acquainted,  to  adopt  the  present  size,  because  the  breech- 
block would  be  sliorter,  and  that  part  forming  the  breech  would  be  considerably 
stronger.  A  military  man  may  use  liis  weapon  in  a  verr  rough  manner ;  and  the 
larger  the  part  to  open  for  the  cartridge,  the  more  liable  it  is  to  be  put  out  of 
order. 

Mr.  John  Latham  (Messrs.  Wilkinson  and  Sons)  :  I  would  only  make  one  obser- 
vation whicli  bears  upon  what  Mr.  Daw  has  mentioned.  He  sp^ks  of  "  the  usual 
service  charge"  which  in  this  country  is  generally  accepted  to  be  from  70  to 75  grains. 
I  have  examined  a  great  many  of  tliese  new  AJtnerican  arms  wliich  have  been  sent 
over,  which  are  very  ingenious,  and  very  pretty  in  their  action  and  mechanism.  The 
only  tiling  is,  that  they  excite  some  misgiving  as  to  whether  they  would  work  in 
action.  But  I  find  on  careful  consideration,  that  in  the  cartridges  sent  M-ith  them,  the 
proprietors  usually  send  charges  of  powder  varying  from  40  to  48  grains.  When 
we  consider  that  in  England  a  service  charge  is  considered  to  be  70  srains,  and  that 
in  our  proof,  the  gun  which  is  to  be  fired  with  a  70-grain  charge  wul  have  to  stand 
a  charge  of  100  or  120  grains,  I  think  we  see  why  tlie  Americans  are  able  to  be  a 
great  deal  more  ingenious  and  clover  in  their  contrivances  than  we  are.  I  think 
that  the  reason  why  there  has  been  so  little  discussion  upon  Captain  Selwyn's  paper, 
is  simply  this,  that  Captain  Selwyn  has  left  so  little  to  discuss,  lie  has  gone  so 
clearly  and  plainly  into  the  principles,  that  the  majority  of  his  hearers  certainly 
must  agree  with  him  on  every  point.  With  reference  to  his  own  plan,  it  certainly 
possesses  a  merit  wliich  is  verv  uncommon  indeed  in  the  plans  of  the  present  day 
— that  is,  oriffinalittf.  By  mating  the  powder  serve  as  the  extractor,  ne  saves  an 
additional  piece  of  mechanism,  and  introduces  us  to  an  idea,  wliich  I  trust  has  proved 
successful  in  his  own  modification  of  it,  but  wliich  certainly  is  a  new  and  very  valu- 
able one,  because,  as  far  as  I  am  aware,  it  has  not  been  applied  in  any  other  arm  to 
a  metallic  cartridge.  The  conical  form  also  which  he  adopts,  he  has  very  clearly  ex- 
plained to  us.  As  we  all  know,  it  is  theoretically  the  best  form,  and  that  which  we 
lose  in  every  other  form  of  cartridge.  We  get  in  his  conical  cartridge  the  advantage 
of  the  patent  breech,  the  improvement  wliich  was  made  by  Henry  Nock  when  ho 
introduced  the  patent  breech,  and  the  advantage  which  was  introduced  in  the 
Gomer  mortar.  I  have  now  to  point  out  as  a  very  curious  circumstance,  that  the 
plan  of  opening  and  closing  the  breech  wliich  has  been  adopted  in  the  Snider  rifle, 
is  absolutely  the  very  earliest  to  be  found  in  England,     In  the  Tower  of  London  at 
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the  present  time  there  exists  a  breech-loading  gun,  a  short  gun,  of  the  time  of 
Henry  VIII.  (Captain  Tuppeb  :  A  matchlock  gun  ? ).  Mr.  Latham  :  A  matchlock 
gup,  which  has  precisely  the  same  method  of  opening  and  closing  the  breech,  as  the 
Voider  gun,  with  a  separate  pan  for  the  priming,  T^ch  is  fired  by  the  matchlock 
in  the  ordinaryway. 

Mr.  Daw  :  Will  you  allow  me  to  say  that  if  you  look  at  the  American  cartridges 
which  haTe  been  brought  over,  you  will  find  that  the  ball,  is  much  U^hter  tlian  that 
in  ours,  and  that  those  cartridges  vary  in  the  charge  simply  for  this  reason,  that 
some  arc  for  carbines,  the  others  for  muskets. 

Captain  Selwyn  :  I  am  extremely  sorry  to  find  that  what  I  had  regarded  as 
merely  raising  points  for  discussion  should  have  been  accepted  as  anything  more 
than  what  I  intended  it  for.  I  am  here,  like  everybody  else,  who  is  not  a  professed 
maker  of  artillczy,  as  a  learner ;  and  I  did  think  that  this  discussion  might  have 
been  utilized  as  a  means  of  telling  us  what  neither  the  Government  nor  any  indi- 
vidual can  tell  us.  I  can  scarcely  believe  that  any  feeling  of  jealousy  can  apply  in 
»uch  a  case,  for  it  is  merely  the  basis  of  the  principle  which  each  man  carries  out  in 
hij  cwn  way.  And  I  did  abstain  from  mentioning  as  much  as  possible  anything 
that  I  had  done  in  order  not  to  encourage  other  people  to  think  that  it  was  neces- 
sary for  thena  to  defend  their  own  views  ;  but  only  that  it  is  necessary  for  all  of  us 
to  understand  on  what  principles  we  are  going  to  act.  Tlie  question  put  by  Captain 
Uorton,  tlirough  wliat  distance  the  Macintosh  projectile  has  been  tried,  can,  I  think, 
bo  answered  by  Mr.  Macintosh  himself,  who  is  here  present.  I  have  not  tried  it 
through  any  distance  myself,  but  he  has  tried  it  from  a  smooth-bore  musket,  and  he 
will  tell  you  the  results  as  to  range. 

Mr.  ALlcxntosh  :  The  reason  for  getting  a  superior  range  with  my  new  projectile, 
with  the  same  driving  charge  over  the  Enfield  bullet,  exists  in  its  being  a  hollow 
tube.  After  the  projectile  leaves  the  gun,  the  wad  from  its  Ughtness  recedes  before 
the  column  of  air  which  passes  through  the  cylinder ;  the  air  passing  through, 
obviates  in  great  measure  the  resistance  in  front  of  the  projectile,  and  also  the 
vacuum  formed  in  the  rear,  wliich  takes  place  in  other  bullets. 

Captain  SfiLwyy  :  Captain  Horton's  question  was  as  to  what  range  you  obtained. 

Mr.  Macintosh  :  The  range  jtas  300  yards  more  than  that  of  the  Enfield  bullet. 

Captain  Selwyx  :  With  the  same  charge  ? 

Mr.  Maclntosh  :  With  the  same  charge. 

The  Chairman  :  Wliat  was  the  total  distance  ? 

31r.  Macintosh  :  I  think  it  was  600  or  700  yards,  I  forget  which. 

Captain  Selwyjt  :  The  same  elevation  ? 

Mr.  MACtNTOSH  :  The  same  elevation. 

Captain  HoBTOK :  Another  of  my  questions  was  whether  it  reached  its  destination 
without  taming? 

Mr.  J^LtciNTOsn :  It  did.  The  bullets  which  are  represented  on  the  board  are 
smooth  in  the  inside,  and  also  on  the  outside.  They  are  intended  to  be  fired  through 
a  rifled  barrel.  You  perceive  that  when  the  charge  is  exploded,  the  bullet  expands 
and  forces  the  metal  into  the  grooves,  consequently  it  is  then  dependent  for  its  accuracy 
of  flight  upon  the  spin  which  the  groove  gives  it.  There  is  another  advantage  which 
I  have  found  in  usmg  a  bullet  of  that  sort,  that  is,  you  can  have  a  large  exploding 
chamber  in  which  your  gas  is  thoroughly  ignited.  This  causes  the  greatest  amount 
of  useful  effect  to  be  obtained  from  the  quantity  of  powder  discharged.  With 
regard  to  the  sabot  that  has  been  proposed,  you  use  a  small  projectile  and  a  large  bore, 
and  make  up  the  difference  of  the  diameter  with  the  sabot.  You  have  there  a  diffi- 
culty which  in  using  my  bullet  is  overcome.  In  using  a  smaller  projectile  it  lias  been 
|R^opo•eld  to  wind  some  light  material  round  the  exterior  of  the  projectile,  so  as  to 
fill  up  the  bore ;  and  it  is  supposed  that  in  passing  through  the  air  that  will  come  off*. 
However,  I  think  this  would  be  very  ineffectual.  In  this  case  you  use  a  large  pro- 
jectile with  the  same  useful  effect,  in  consequence  of  the  interior  of  the  bullet  being 
hoUow.  The  advantage  gained  is,  that  you  give  a  large  amount  of  work  or  a  high 
Telocity  to  the  projectile,  with  but  comparatively  Uttle  pressure  of  the  powder  ^, 
whilst  lessening  the  atmospheric  resistance.  In  reference  to  the  means  of  ignition, 
the  fuhninatc  is  put  in  a  recess  of  the  wooden  plug,  or  wooden  ■\^"ad,  the  same  as  in 
•ny  other  central  firing. 
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Captain  Selwtn  :  General  Boileau  remarked,  certainly  more  feronrably  than  I 
expected,  on  the  system  which  I  advocate,  when  I  am  not  employed  as  now,  in 
reading  a  paper  on  the  general  quettion.  He  also  remarked  that  there  was  an  idea 
that  a  cartridge  could  not  hold  any  charge  that  is  required,  that  its  charee  oonld 
not  be  changed.  Now  in  the  so-called  "  Boxer"  cartridge  you  will  find  cotton 
behind  the  bullet.  People  hare  said,  "  It  is  useless,  this  cotton."  It  is  not  so ;  it 
does  contribute  very  considerably  to  the  cleaning  of  the  gun.  And  that  cotton  may 
occupy  any  space  that  is  ftot  occupied  by  powder  j  therefore,  there  is  no  difficulty  in 
firing  any  charge  from  the  same  case.  Captain  Fosbery  will  be  kind  enough  to 
remember  that  i\\e  whole  of  my  words  apply  to  the  necessity  for  not  using  spiral 
springs  at  sea.  Now,  as  naral  rifles  do  see  a  great  deal  of  serrice  in  the  course  of 
the  year,  in  peace  or  war,  we  do  think  it  is  of  the  utmost  importance  that  when  they 
are  specially  intended  for  a  salt-water  atmosphere,  and  exposed  to  being  washed  with 
salt  water  occasionally,  the  springs  should  not,  the  first  time  we  allow  the 
hammer  to  descend  upon  them,  give  way,  and  necessitate  Jack  taking  out  the 
nipple  before  he  can  get  in  a  new  spring.  I  am  afraid  he  has  not  patience  enough 
to  do  that  under  fire ;  he  is  much  more  likely  to  throw  the  rifle  at  the  head  of 
the  flrst  comer.  The  army  have  chosen  their  artillery,  the  multi-groove  treech-loading 
Armstrong ;  they  have  chosen  their  rifles.  I  do  not  think  either  of  tbsm  will  suit  us 
at  sea.  With  regard  to  two  classes  of  ammunition  being  employed,  there  is  not  the 
slightest  difficulty  in  doing  that,  if  it  is  so  desired.  I  mive  shown  the  form  of  cart- 
ri&e  which  is  adopted  whenever  a  small  bore  is  desired.  The  cartridge  is  then 
made  in  two  x>arts,  but  the  act  of  explosion  connects  them  indissolubly  together ;  so 
they  are  drawn  as  one,  the  joint  of  the  copper  coming  just  at  the  point  of  the  annular 
ring,  or  the  depressions,  which  I  rather  prefer.  Captain  Colomb's  observations  were, 
I  uiink,  confirmatory  of  my  own  experience  with  regard  to  spiral  springs  at  sea. 
Mr.  Daw  spoke  of  the  extension  of  length  in  the  small-bore  cartridge,  which 
certainly^  is,  aa  far  as  I  have  yet  kno¥m,  periectly  and  accurately  true  of  the  cylindri- 
cal cartridge.  But  the  same  observation  on  this  subject  applies  again  to  his  views. 
When  we  speak  of  the  Selwyn  cartridge,  no  greater  length  either  of  breech-piece  or 
cartridge  b  then  necessary.  Mr.  Latham  was  also  pleased  to  be  extremely  compli- 
mentary, for  which  I  thank  him  most  heartily ;  but  I  would  rather  hear  from  a  man 
who  has  paid  so  much  attention  to  the  subject,  some  distinct  expression  with  regard 
to  the  value  of  long  range — something  firom  which  we  can  deduce  the  bore  which  we 
are  to  keep — something  which  may,  indeed,  advance  not  only  my  views  on  the 
subject,  but  those  of  every  one  who  comes  to  this  Institution.  For  I  think  the  arms 
we  see  around  us  are  a  sufficient  proof  of  the  attention  paid  to  the  subject  in  the 
Institution ;  and  that  we  are,  if  the  members  of  any  Institution  are,  fit  depositaries 
of  the  principles  of  artillery  and  gunnery.  These  discussions  have  had,  on  very 
many  subjects,  most  extended  usefiuness  ;  and  I  have  reason  to  know  that  they  are 
viewed  with  very  great  respect  by  Governments  abroad,  and  increasingly  so  by-our 
own  Government  Under  these  circumstances,  I  think  I  was  not  unwise  in  inviting 
the  co-operation  of  the  gun  trade,  whose  interest  is  closely  connected  with  the  reso- 
lution of  all  these  questions.  I  only  hope  that  some  one  may  read  another  paper  on 
the  same  subject,  which  may  be  more  successful  in  bringing  out  those  views  and 
those  opinions  on  principles  that  will  be  of  so  great  value  to  the  whole  country. 

Major-General  Boileau  :  I  have  to  return  my  best  thanks  for  the  explanation 
which  has  been  given  of  the  method  of  charging  cases  with  different  quantities  of 
powder.  It  is  another  instance  of  the  advantage  of  cotton,  and  of  the  many  and 
varied  uses  to  which  this  material  may  be  applied,  one  of  which,  in  the  case  in  point, 
adds  force  to  the  old  saying,  that  cotton  never  can  be  worsted. 

The  Chairman  :  I  am  sure  that  you  all  wish  me  to  return  your  thanks  to  Captain 
Selwyn,  for  the  interesting  paper  he  has  given  us.  It  has  been  suggested  to  me,  to 
state  for  the  information  ox  those  who  may  not  be  aware  of  it,  that  the  rifles  you  see 
upon  the  table  are  from  the  collection  in  the  Institution ;  and  also  that  there  are 
several  others  there  which  have  not  been  brought  down  into  the  theatre.  If  there 
are  any  gentlemen  present,  inventors  of  new  rifles,  I  should  add  that  we  shall  be 
happy  to  receive  any  specimens  they  may  be  good  enough  to  send  us. 
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Friday,  February  let,  1867. 
CoLOXEL  Sir  T.  TROUBRIDGE,  Bart.,  C.B.,  D.A.G.,  in  thfe  Chair, 


ON  THE  BEST  MODE  OF  RECRUITING  FOR  THE  ARMY. 
By  Captain  Noake,  Adjutant,  Scottish  Borderers  Militia. 

I  AH  80  deeply  sensible  of  the  extreme  importance  and  difficulty  of  the 
subject  on  which  I  am  to  have  the  honour  of  addressing  you  this 
afternoon — How  to  Recruit  our  Army  being,  I  may  almost  say,  the 
problein  of  the  day — that  I  must  at  the  outset  bespeak  your  indul- 
gence for  any  shortcomings  on  my  part.  Nothing  could  have  induced 
me  to  come  forward  on  the  present  occasion  but  the  deep  interest  I 
have  for  many  years  taken  in  the  soldier's  welfare,  and  the  hope  I 
entertain  that  my  humble  suggestions  may  be  criticised  and  sifted, 
to  the  advantage  both  of  the  Army  and  of  the  State. 

When  we  take  a  comprehensive  view  of  the  present  crisis,  we 
cannot  but  look  upon  it  as  a  warning  sent  in  the  time  of  peace,  so  that 
we  may  deliberate  and  wisely  determine  how  to  be  better  prepared  in 
war,  with  an  efficient  Army  in  the  field  and  with  a  reserve  of  trained 
soldiers  irrespective  of  the  Militia.  As  a  help  to  this  end,  I  shall  first 
go  into  those  infiuencos  which,  in  my  opinion,  bear  injuriously  upon 
recruiting :  viz.,  inadequacy  of  pay  and  pensions,  our  Good  Conduct 
code,  the  abolition  of  bounties,  and  the  operation  <of  the  Limited 
8«^ce  (or  Ten  Years')  Act.  I  will  then  submit  that  which  I  consider 
the  best  mode  of  recruiting.  I  shall,  of  course,  have  to  refer  fre- 
quently to  the  recommendations  of  the  Recruiting  Commission,  shortly 
to  be  laid  before  Parliament. 

First  then,  I  shall  speak  of  those  influences  which  have  imdermined 
the  present  recruiting  fabric,  and  will,  I  feel  confident,  unless  removed, 
do  1^1  farther  harm. 
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Pay. 

I  was  induced  to  collect  much  of  the  information  contained  in  this 
Lecture  from  reading  a  statement  made  in  debate  on  the  Army  Estimates 
of  1865,  viz. :  "  that,  through  the  fixed  price  paid  for  his  rations,  the 
soldier  had  now  more  pay  by  one  penny  a-day  than  he  had  formerly." 
This  statement — a  thoroughly  erroneous  one,  except  so  far  as  applied 
to  a  short  period  after  the  Irish  famine — was  unfortunately  allowed  to 
pass  unchallenged  by  the  then  Secretary  of  State  for  War,  and  so 
went  forth  to  the  world,  only  to  leave  a  false  impression  on  the  public 
mind.  I  proceed  to  refute  it: — nay,  more,  to  prove  that  the  soldier 
has  even  less  pay  than  formerly. 

Out  of  the  Infantry  soldier's  pay  of  \s.  Id,  a-day,  his  com- 
pulsory payments  for  bread,  meat,  vegetables,  coffee, 
sugar,  keeping  up  his  kit,  washing,  barmck  damages, 
sheet  washing,  blacking,  soap,  &c.,  average  about    d^d. 

The  following  payments  are  not  corapulsoiy,  but  the  httle 
luxuries  they  provide  are  within  the  reach  of  every  hale 
and  hearty  young  labourer :  viz.,.  tobacco  ;  and  butter,  or 
cheese,  or  a  hemng,  for  breakfast  and  supper   2^d. 

There  will  thus  remain  to  the  soldier,  for  pocket-money  or 
for  beer     id. 


Total l5.  Id. 

Were  we  to  examine,  at  this  moment^  the  ledgers  of  any  Infantry 
regiment  in  the  service,  we  should  find  scores  of  instances  where  for 
one  month,  and  probablv,  in  some  cases,  two,  or  even  three  months 
together,  men  have  only  received  Id.  a-day ;  so  that  if  that  penny 
were  spent  in  tobacco — and  I  have  known  a  man  to  give  away  his 
dinner  for  tobacco — they  could  only  have  had  dry  bread  for  bres^ast 
and  supper  all  that  time.  There  are  hundreds  of  men  in  the  Army 
who  will  only  receive  Id.  a-day  all  this  present  month. 

And  here  I  would  mention — to  show  how  statements  are  made  at 
random — that  an  Officer  writing  on  recruiting,  in  the  December  num- 
ber of  MacmillatCs  Magazine^  asserts  that  the  soldier  has  substan- 
tial rations,  consisting  of  three  meals  a-day,  and  is  left  with  a  balance 
in  his  favour  of  about  \d.  a-day ;  the  fact  being,  that  two  of  the  three 
meals  consist,  as  I  have  shown,  of  dry  bread  and  coffee,  while  the  third 
stands  condemned  by  the  Commissioners  as  insufficient;  'and  the 
"  balance,"  when  scnitinized,  turns  out  to  be  the  imposing  sum  of  three 
farthings ! 

The  following  calculations  were  made  from  the  Army  Estimates  of 
18i4  and  18G5,  and  other  reliable  soiu-ces,  to  show  what  really  has 
been  done  for  the  soldier  in  the  last  twenty-one  years,  the  period  of  a 
soldier's  service. 

It  would  not  be  convenient  to  go  more  deeply  into  figures  just  now. 
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111    184-4  the  soldier  paid  for  hisl  Nowhe  paysii^Z.,  or  £1  16*.  9d. 

ration  of  bread  and  meat  Z^d.        j      a  year  more. 
Then  he  paid  ^d.  for  his  pound  and  )  Now  he  pays  Jd,  or  155.  a  year 

half  of  potatoes.  j      more. 

Then  he  paid  ^cL  each  for  his  two  j  Now  he  pays  Id.  each,  or  £1 105. 

oz.  of  butter  for  breakfast  and  >     a  year  more. 

supper.  j 

After  deducting  from  the  total  of  these  sums  (£4  I5.  9c/.)  his  gain, 
through  the  reduced  price  of  groceries,  of  135.,  we  find  his  actual  loss 
to  be  £3  85.  9ef. 

Multiply  this  by  79,000  (the  number  of  men  serving  in  the  United 
Kmgdom),  and  we  find  that  the  Army  is  paying  more  for  the  common 
uecessaries  of  life  than  it  did  twenty-one  years  ago  by  £271,562. 
Add  to  this  the  £6  a-year  each  to  be  deducted  for  the  15,000  men 
on  the  reduced  pension,  together  Avith  their  loss  through  the  difference 
Iq  the  value  of  money,  and  we  find  the  Army  a  loser  to  the  extent  of 
£361,562  a-year. 

Now  how  do  the  Commissioners  propose  making  up  this  loss,  in 
part,  to  the  soldier?  Not  by  a  direct  increase  of  pay,  but  by  supply- 
ing him  with  articles  in  kind.  This,  at  first  sight,  may  appear  quite 
an  immaterial  distinction ;  yet  it  is  a  point  of  vital  importance,  and 
the  proposed  plan  would  act,  I  think,  most  unjustly.  It  would  still 
leave  the  Army,  as  a  body,  open  to  the  taunting  question  of  the  civilian, 
**  ^Vho  would  work  for  I5.  a  day  ?"  It  would  be  unjust  to  the  country, 
as  this  Is,  a  day  does  more  harm  to  recruiting,  than  showers 
of  circulars,  distributed  through  magistrates  and  parish  ministers, 
will  ever  remove.  It  would  be  unfair  to  the  poor  married  soldier, 
as  he  cannot  possibly  afford  to  consume  1  lb.  of  meat  in  his  family 
daily.  It  would  be  unjust  to  the  economical,  steady  soldier,  as  it 
would  deny  him  the  privilege  of  putting  money  in  the  Savings' 
Bank,  by  being  careful  of  his  clothing.  (And,  having  mentioned 
clothing,  I  would  remind  you  that,  thougli  it  is  well  known  that  many 
men  wear  out  their  clothing  half  as  fast  again  as  others,  we  still  cling 
to  the  periodical  issue  of  clothing!  Many  officers,  I  know,  approve 
of  it  from  the  laudable  desire  to  seo  their  men  look  smart ;  but  it  must 
be  in  the  experience  of  many  to  have  witnessed  a  particular  regiment 
in  garrison,  or  troop  or  company  in  a  regiment,  wliei'e  the  men  have 
beenmore  discontented  than  those  around  them— ^the  cause  frequently 
being  that  all  men  alike  are  compulsorily  supplied  with  an  expensive 
article  of  clothing  whether  they  require  it  or  not). 

I  have  proved  that  the  soldier  is  paying  more  for  his  subsistence, 
by  neariy  2^d.  a  day,  than  he  did  twenty-one  years  ago.  Pay  him 
back  this,  and  his  pay  would  be  I5.  Bjd  a  day ;  the  shoes  and  half 
trousers  given  him  gratis  since  1844,  together  with  jacket,  half  caj), 
and  the  additional  |  lb.  of  meat  recommended  by  the  Commissioners, 
represent  a  money  value  of  2|c/.  a  day  more— in  all  I5.  6d.  a  day.  Out 
of  this  l5. 6d.  let  the  soldier  be  charged  Gdi  a  day  for  his  ration,  and  also 
for  every  article  of  his  extra  clothing,  the  same  as  for  his  necessaries; 
this  would  encourage  thoughtfuhiess  and  economy,  and  would  bo  a 
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source  of  satisfaction  and  contentment.  It  would  cost  England  no 
more,  and  would  save  her  in  appearance  from  driving  so  hard  a  bar- 
gain with  her  troops.  For  any  sum  less  than  U.  6d.  a  day  it  is  hope- 
less to  think  of  keeping  our  ranks  complete. 


Our  Oood' Conduct  Code, 

Onv  Good-Conduct  Regulations,  agam,  exercise  a  prejudicial  influence 
on  oviT  recruiting.  Those  Regulations  are,  I  think,  in  too  many  instances, 
open  to  the  charge  of  bein^  weak  in  conception,  faulty  in  principle, 
and  capricious  in  their  working. 

They  are  weak  in  conception,  as  they  were  designed  to  i*estrain  the 
drunkard  and  absentee,  the  very  men  \^ho  would  rejoice  in  extra  pay 
could  they  get  it ;  but  who,  practically,  never  try,  and  never  hope  to 
get  it.  Such  men  are  kept  in  order  by  the  power  vested  in  the 
Commanding  OflScer,  without  any  other  aid  whatever.  The  mode- 
rately good  soldier,  for  whom  the  Regulations  were  not  originally 
intended,  and  who  did  not  require  them,  is  the  only  one  whom 
they  benefit.  They  make  the  paymasters'  accounts  more  intricate, 
give  triple  work  in  the  orderly-room,  and  convert  Captains  and  Com- 
manding Officers  into  common  clerks  by  obliging  them  personally  to 
record  the  most  trifling  punishments. 

They  are  faulty  in  principle.  The  man  who  aided  in  suppressing 
the  Indian  mutiny,  perhaps  fought  seven  or  eight  battles,  wears 
the  medal  for  distinguished  conduct  in  the  field,  whom  his  captain 
knows  to  be  a  thoroughly  good  and  bi*ave  though  thoughtless 
soldier,  sees  his  medal  robbed  of  all  its  charm  when,  it  may  be, 
an  incorrigible  young  scamp  of  three  years'  service  is  getting  extra 
pay  because  he  has  just  contrived  to  keep  out  of  the  regimental 
defaulters'  book.  A  man  may  be  thoroughly  bad,  yet  get  extra  pay, 
and  wear  distinguishing  marks  for  good  conduct,  nay,  get  extra  pen- 
sion, and  a  good  character  on  discharge. 

They  are  capricious  in  their  working.  Many  men  with  three  or 
four  distinguishing  marks  for  good  conduct  have  returned  from 
India,  after  suppresang  the  mutiny,  to  complete  their  service  of 
two  or  three  years,  in  the  full  hope  of  enjoying  for  life  the 
benefits  which  these  badges  are  said  to  convey,  and  which  these 
same  Regulations  proclaim  that  every  faithful  soldier  deserves. 
Yet  from  change  of  scene  or  circumstances,  or  from  some  other  cause, 
they  have  committed  themselves  and  lost  their  badges.  They  have 
thus  paid  m  forfeited  pension  a  fine  of  not  less  than  £80  for  each 
offence,  their  former  nineteen  or  twenty  years  of  exemplary  conduct 
availing  them  nothing ;  and  this  in  addition  to  undergoing  the  pum'sh- 
ment  necessary  to  enforce  discipline.  I  have  heard  of  men  losing  all 
four  badges  in  the  last  year  of  their  service,  thus  forfeiting  £120. 
Will  sucn  men  aid  in  the  recruiting  of  our  Army  ? 

I  would  respectfully  and  earnestly  ask  the  Officers  of  the  Army,  as  a 
body,  to  consider  the  effect  of  protracted  uncertainty  upon  the  minda 
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and  tempers  of  their  men ;  the  wrong  inflicted  upon  the  loval  heait, 
rough-hewn  though  that  heart  be ;  the  effect  of  ignoring  the  noblest 
virtue  that  can  animate  a  soldier's  breast,  true  courage,  by  placing 
Routine  in  the  front  rank,  chivalric  dash  and  manly  hardihood  in  the 
rear. 

I  witnessed  the  establishment  of  the  Good  Conduct  Code,  arid  for 
many  years  assisted  in  the  orderly-room  to  carry  out  its  provisions,  and 
jny  opinion  of  it  has  never  once  changed. 

I  would  here  suggest — 

That  the  soldier  should  have  but  one  distinguishing  mark:  his 
medal  for  being  in  action. 

That  payment,  as  an  indirect  bribe  to  keep  out  of  the  defaulters' 
book,  be  at  once  abolished.  Grood  behaviour  is  part  of  a  soldier's 
duty  ;  besides,  the  power  vested  in  the  Commanding  Officer  is  sufficient 
to  restrain  the  worst  men  in  a  regiment  without  tne  aid  of  such  ma- 
chinery. 

That,  instead,  extra  pav  for  length  of  service  be  granted :  Id.  a 
day  after  seven,  and  2d.  after  fourteen  years'  service. 

That  no  man  be  deprived  of  his  extra  pay  unless  he  be  disrated 
and  passed  to  the  second  class. 

That  no  man  in  the  second  class  receive  extra  pay. 

That  time  in  the  second  class  shall  not  count  for  extra  pay,  but 
previous  service  shall  not  be  forfeited  by  being  in  the  second  class. 

The  advantages  of  this  system  would  be  that  the  soldier  would  be 
more  contented  while  serving,  knowing  his  extra  pay  to  be  a  certainty. 

Abolition  of  Bounties. 

The  advanced  education  of  the  day  is,  indirectly,  another  link  in  the 
drag-chain  of  our  recruiting.  The  annual  payment  of  wages  in  this 
country  is  over  £300,000,000.  It  is  now  known,  even  by  the  fighting 
class,  that  the  old  household  word  "A  veteran's  shilling  a  day 
pension "  is  but  a  snare ;  and  this  knowledge  keeps  the  thinking 
men  from  joining.  The  serjeant  has  not  even  bounty  to  offer. 
Yet  bounty  is  but  the  earnest  in  the  bargaining  for  life  and  limb, 
and  a  custom  so  old,  so  universal,  and  such  a  necessity  in  this 
profession  of  war,  that  I  wonder  how  any  one,  even  though  regret- 
ting the  system,  could  propose  to  abolish  it.  The  Commissioners 
themselves,  while  opposed  to  the  system,  recommend  bounties  to 
induce  men  to  re-engage  in  India.  It  may  be  argued  that  bounties  are 
detrimental  to  discipUne.  Granted ;  but  is  not  the  tenderly-handled 
*'  Ten  Years'  Act,"  with  its  increased  number  of  young  soldiers  and 
lis  striphngs  in  stripes,  still  more  so  ?  Where  100  experienced  non- 
commissioned officers  left  the  Army  in  1858,  about  500  left  in  1865. 
AVill  their  successors,  with  much  less  experience,  know  so  well  how  to 
command  men ;  to  study  their  varied  tempers  and  dispositions ;  watch 
over,  guide,  restrain,  and  bear  with  follies  and  failings  I  Will  they 
command  the  same  respect,  and  be  such  stays  to  discipline  1 
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Tlie  "  Ten  Years'  Act!* 


The  Limited  Service  (or  Ten  Years')  Act  is  another,  and  perhaps  the 
immediate,  cause  of  our  being  so  short-handed.  For  however  thought- 
less and  reckless  a  man  may  be  when  he  enlists,  his  spirit  will  inevi- 
tably be  toned  down  by  ten  years  of  discipline ;  at  the  same  time  he 
will  have  learnt  to  set  a  higher  value  on  his  capabilities.  Is  he  likely 
to  re-engage  for  1».  a-day,  and  only  one-half  the  pension  given  to  his 
comrade  in  1854,  when  he  can  leave  and  share  in  the  £300,000,000 
paid  for  wages  f  No ;  so  looking  upon  himself  as  an  injured  man,  he 
turns  his  back  upon  the  Service,  resolved  to  persuade  every  young 
fellow  in  his  neighbourhood  to  shun  the  Army,  where,  he  says,  there 
is  not  a  fair  wage  for  a  fair  day's  work. 

The  injurious  influence  which  these  discontented  men  exercise  on  the 
recruiting  can  scarcely  be  estimated ;  and  it  is  increasing  daily,  as  they 
take  their  discharge.  What  else  can  we  expect  when  England,  not 
disdaining  to  take  advantage  of  their  thoughtless  improvidence,  their 
poverty,  then-  ignorance,  and  the  adventurous  spirit  which  prompts 
them  to  break  away  from  the  dead  level  of  a  village  life,  dictates  to 
them  such  terms  as  these : — "  Our  agreement  shall  be  that  you  give 
**  me  the  best  ten  years  of  your  life  ;  that  you  be  ready  at  all  times, 
"  with  your  life  in  your  hand,  to  do  battle  with  my  enemies,  to  guard 
**  my  honour,  and  extend  my  trade  ;  that  all  that  time  you  shall 
"  follow  no  other  occupation,  or  do  anything  to  provide  for  a  rainy 
"  day,  to  lay  by  anything  for  the  time  when  your  constitution  is 
*'  impaired,  or  the  infirmities  of  age  creep  on  you.  In  return  for  all 
"  this,  I  engage  to  feed  and  house  you,  but  should  you  be  cut  off  by 
"  battle,  by  shipwreck,  or  by  disease,  neither  wife,  nor  child,  nor 
"  mother  shall  have  any  claim  upon  me.  Should  you  survive  these 
"  dangers,  I  will  keep  you  on  the  tenter-hooks  of  suspense,  by  not 
"  promising  to  take  you  on  again.  I  may,  or  may  not,  give  you  at 
"  parting  a  good  character ;  but  in  any  case  I  shall  send  you  back  to 
"  your  native  village  in  regimentals,  with  bs,  in  your  pocket  to  provide 
"  food  and  lodging  until  you  can  get  work :  for  clothes,  you  may  find 
**  them  as  you  can. 

Now  this  is  literally  England's  present  agreement  with  the  soldier ; 
surely  it  is  not  to  be  the  agreement  of  the  future  ? 

To  remedy  so  great  an  anomaly,  there  must  be  a  compromise  :  the 
coimtry  must  make  the  advance.  Can  we  call  it  an  advance  to  add,  as 
proposed,  two  years  to  the  soldier's  first  period  of  service  ?  To  show 
the  havoc  made  with  the  constitution,  even  with  the  present  term : 
in  the  three  years  ending  1865,  we  had  42,457  recruits  finally  approved, 
while  in  the  same  period  we  lost  by  death,  or  invaliding,  24,971 — more 
than  50  per  cent. 

I  would  suggest : — 

1.  That  the  Ten  Years'  Act  he  repealed  \  and  that  tn  future  all  i.ien  be 
enlisted  for  ttventy-one  years ;  hut — 

2.  That  any  man  may  claim  his  discharge  at  the  end  of  fourteen  years; 
it  being  at  the  same  time  imperative  that  he  join  an  Army  of  Jieservey  in 
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which  he  shall  serve  fourteen  years  more ;  then  to  be  finally  released  with  a 
pension  of  a  shillmg  a  day.  It  should  be  borne  in  mind  that,  owing  to 
the  difference  in  the  value  of  money,  9d  a  day  twenty  or  thirty  years 
ago  was  a  better  pension  than  1^.  is  now. 

3.  That  soldiers  who  serve  twenty-one  years  in  the  Active  Army  be  finally 
discharged  with  Is.  a  day  pension. 

The  soldier's  pension  is  but  a  lottery  at  best,  as  there  are  five  chances 
to  one  against  his  living  and  serving  twenty-one  years,  so  as  to  get 
even  the  minimum  rate.  Before  he  can  obtain  the  maximum  rate,  he 
must  comply  with  the  condition  of  keeping  out  of  the  defaulters*  book. 
How  much  better  to  name  a  sum,  though  a  less  one,  which  every 
recruit's  mind  could  grasp,  and  every  soldier  look  upon  as  a  certainty. 

To  confirm  my  statement  that  there  are  five  chances  to  one  against 
the  soldier  living  and  serving  so  as  to  be  entitled  to  length  of  service 
pension,  I  would  state  that  out  of  all  the  men  who  enlisted  in  the  years 
1842,  1843,  1844,  only  2,000  were  discharged  in  1863, 1864,  and  1865 
respectively,  after  having  completed  their  full  service  of  twenty-one 
years.  It  would  be  an  instructive  return  that  would  show  how  many 
of  these  2,000  men  annuaUy  receive  the  maximum  rate,  and  how  many 
of  the  recifHents  were  Officers'  servants,  working  men,  bandsmen,  and 
others,  who  have  greater  liberty,  and  are  not  so  closely  looked  after. 
My  own  conviction  is,  that  nine-tenths  of  them  are  of  that  class,  and 
only  one-tenth  of  the  hard-working  duty  soldiers.  Surely  there  need 
not  be  so  much  cavilling  about  the  rate  of  pension  when  so  few  ge^ 
the  p^ension  at  all. 

4.  That  men  be  allowed  to  purchase  their  discharge  freely,  at  such  a  price 
as  shall  pcof  bach  their  enlisting  and  otlier  expenses  ;  and,  if  at  home^  to 
find  a  substitute. 

By  tiiis  system  the  soldier  would  have  the  option,  which  he  has  not 
at  present,  of  taking  on  again ;  and  the  services  of  every  man,  in  one 
shape  or  another,  would  be  secured  for  twenty-one  years.  We  should^ 
moreover,  save  the  expense  of  bringing  men  home  fc«r  discharge. 

While  paying  the  soldier  a  very  moderate  pension  for  his  fourteen 
years'  service,  we  should  ultimately  get  an  Army  of  Reserve  (which  a 
fortnight's  drill  would  at  any  time  render  efficient)  without  its  costing 
one  farthing ;  for  the  men  need  not  even  be  clothed,  the  only  necessary 
parade  being  their  quarterly  muster  to  receive  their  pensions — ^the 
Staff  for  their  payment  is  already  in  existence.  Finally,  our  discharged 
men  would  be  examples  to  the  youth  of  their  villages  of  what  the 
country  does  for  the  soldier,  instead  of,  as  now,  being  a  standing 
warning  against  enlistment. 

Pardon  a  short  digression.  It  has  often  struck  me  that  the  cause 
of  recruiting  is  not  assisted  by  the  disparaging  tone  in  which  some 
military  men  who  contribute  to  the  Magaidnes  allow  themselves  to 
speak  of  the  soldier.  I  am  free  to  confess  that  the  result  of  the 
system  introduced  by  Charles  II.  and  his  immediate  successors,  jealous 
of  the  constitutional  forces,  of  depending  for  support  on  foreign  merce- 
naries, and  the  impressment  into  the  ranks  of  the  refuse  of  our  jails, 
was  that  the  character  of  the  soldier  fell  to  zero.  The  desperate 
nature  of  these  men,  and  the  terrible  discipline  necessary  to  keep 
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ttem  ift  t)«ler,  catwed  every  m6ther  to  look  upon  her  son  &s  lost 
'when  he  enlisted. 

All  this,  however,  has  long  sincje  been  changed  considerably  for  the 
better.  Why  not  then  appeal  to  the  patriotism  and  encourage  the 
pride  that  lurks  beneath  the  pluck  of  our  fighting  class ;  why  not 
rouse  the  martial  spirit  of  our  Army  by  dwelling  on  its  inatchlesB 
prowess,  rather  than  speak  of  our  soldiers  as  the  off-scourings  of  our 
cities  t  Such  language  not  only  degrades  the  Army  in  the  eyes  of 
foreign  nations ;  it  lowers  it  in  the  opinion  of  the  community,  and 
thus  damages  the  recruiting. 

The  favourite  cry  of  our  military  Magazine  writers  is  **  a  better 
class  of  men."  Now  who  is  it  that  is  dissatisfied  with  the  soldier? 
It  cannot  bo  the  country,  now  upon  her  knees  soliciting  his  services. 
Is  it  a  Napier,  who  pays  him  such  a  noble  tribute  in  his  regrets  t — "  I 
should  have  won  my  promotion  by  being  first  in  the  breach,  had  not  a 
man  of  my  own  company  dashed  in  before  me.**  Is  it  a  M'Grreffor  or  a 
Florence  Nightingale,  both  of  whbm  dwell  in  language  so  eloquent 
on  his  affection  and  devotion  t  In  what  particular,  then,  is  the  soldier 
deficient  t  The  stamp  of  men  we  have  is  the  only  one  we  are  ever 
likely  to  get,  and  well  they  fulfil  the  conditions  of  their  hire.  Gauge 
them  as  you  will,  measure  them  by  any  continental  standard,  and 
they  are  giants  clothed  with  victoty. 

With  the  same  gallant  Officers  to  lead  and  guide,  would  the  Indian 
fitrife  have  been  more  nobly  sustained  or  sooner  terminated ;  would 
the  basis  of  Indian  prosperity  have  been  more  permanently  laid,  or  the 
sword  have  bound  her  to  England  with  a  stronger  tie,  had  the  30,000 
in  the  ranks  who  accomplished  that  mighty  task  been  taken  from  the 
upper  educated  million  instead  of  from  the  lower? 

To  my  countrymen  1  would  say :  If  you  are  not  prepared  to  pay  sub- 
jstitutes  to  fight  for  you,  voU  must  fight  yourselves.  Tour  not  beiag 
able  to  get  men  to  risk  tneir  lives  for  jrou  for  U.  a  day  need  cause  no 
wonder.  Why  deny  the  soldier  the  right  to  participate  with  you  in 
the  general  prosperity  of  the  country?  One-third  of  your  surplus 
revenue  would  meet  the  difficulty.  Try  the  very  moderate  sum  of 
1^.  M.  a  day;  if  that  sum  does  not  answer,  increase  it.  Only  make  the 
6nlistmg  mart  as  attractive  as  that  for  labour,  and  men  wul  flow  into 
it  like  a  river. 

The  Report,  'with  all  respect  be  it  spoken,  places  the  Commissioners 
itL  the  position  of  a  witness  who  tells  the  truth,  but  not  the  whole  truth. 

They  tell  us  of  the  gain  to  the  soldier  through  the  reduced  price  of 
his  gtoceries ;  but  they  do  not  tell  us  that  his  loss  is  five  times  greater 
through  the  deamess  of  his  other  provisions. 

To  combat  the  strong  opinion  in  favour  of  retaining  the  '"ten 

?^ear8*  men'*  which  pervades  the  minds  of  the  Officers  of  the  Army, 
hey  give  a  return  to  show  that,  while  the  casualties  from  all  causes 
in  the  five  years  ending  1865  were  9S  per  thousand,  only  14  were 
Hmitcd  service  men.  But  they  do  not  say  that  the  Act  would  not  be 
in  full  force  fol*  eleven  years  after  the  commencement  of  the  return 
(•.«.,  until  1870). 
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But  what  does  this  return  really  prove  with  regard  to  the  working 
of  the  Act  ?  Absolutely  nothing :  while  it  tends  to  create  an  impres- 
sion unduly  favourable  to  it.  For,  on  reference  to  another  return  in 
the  Appendix  to  the  Keport,  we  find  that  exactly  one-half  of  the 
time-expired  men  took  their  discharge  in  India ;  thia  is  the  return  to 
prove  the  working  of  the  Act,  and  it  confirms  the  opinions  entertained 
by  the  officers  of  the  Army.  To  show  how  gradually,  yet  how  surely, 
the  evil  of  the  Act  is  progressing,  in  1863  there  were  1,927  ;  in  1864, 
3,592 ;  and  in  1865,  6,088  men  who  declined  to  re-engage.  This, 
doubtless,  will  go  on  increasing  until  the  climax  is  reached  in  1870. 

They  tell  us  that  there  is  a  deficiency  in  the  number  of  recruits ; 
but  they  do  not  tell  us  that  the  deficiency  is  probably  18,000.  This, 
I  think,  I  Bhall  make  clear  from  returns  which  I  hold  in  my  hand  In 
the  three  years  ending  1865  there  were  42,497  recruits  finally  ap- 
proved, while  the  casualties  from  all  causes,  in  the  same  period, 
numbered  61,474,  thus  leaving  a  deficiency  of  17,977.  Should  the 
same  deficiency  have  occurred  in  1866  aain  1865  (and  doubtless  it  \b 
even  greater),  we  are  wanting  at  this  moment  26,000  men,  and  in  the 
present  year  it  will  be  34,000.  Prom  this  we  have  to  take  the  late 
nominal  reduction,  provided  there  was  no  deficiency  in  1862. 

Nor  is  this  the  worst  part  of  it^  This  34,000  would  be  full  50,000 
(or  one-fourth  of  the  whole  Army)  had  we  not,  since  the  Indian  mutiny, 
continued  a  war  tax  upon  our  manhood  in  taking  men  one  inch,  and 
for  a  short  time,  two  inches  lower  in  height  than  we  have  done  in 
peace,  for  the  last  century,  except  when  raising  reserve  or  2nd  batta- 
uons.  So  that  in  case  of  war,  we  have  not  now  the  men  between 
5  ft  ^  in.  and  5ft.  6in»  ^  fall  back  upoh^  Nearly  one-half  of  our 
recruits  are  now  under  5  ft.  6  in.,  hence  such  a  number  of  boya. 

PBOP0SED  BYfiTBMi 

The  test  system  of  recruiting  is  thj 
greatest  number  of  men  at  the  least  cosi 
pf  the  system  must  be^  as  at  present^  th 
earnest  or  enlisiing-money,  and  the  g< 
before  a  civil  mag^istrate.  in  taking  the  oi 
eaQ  your  attention  particiuarly  to  l£is  last 
purely  a  military  transaction — it  is  on  a  < 
perstmcture  must  be  built. 

The  Commissioncurs)  .after  deploring  the  failure  of  the  present  sys^m 
\p  develope  the  iufilajry  resources  of  tho  country,  go  on  to  enumerate 
the  advantages  "^frhich  a  military  career  presents,  and  to  recommend 
further  privilegeST-scarcely  oiie  of  whicn,  nowever,  c^inbe  appreciated 
bjr  the  recruit,  and  wlueh,  taken  iogetner,  will  probably  fail  to  ifaduce 
any  more  men  to  re-engage. 

They  then  isay  thai  the  high  rate  of  waces  is  undoubtedly  the  ob- 
itade  to  recruiting,  to  be  Removed  only  by  higher  pay;  but,  not- 
Trit^tanding,  th^y.  would  seek  a  |^emedy  in  patching  up  the  present 
organization*  .Tney  woiila  inultiply  almoi^t  ipdefinitely  me  num- 
Wr  of  coinmissibhea  Oficers,  back  them  up  with  rion-comihissioned 
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Officers  and  the  Militia,  and  establish  large  dep6t8  for  the  reception 
of  recniits. 

The  appointment  of  the  additional  Officers  would  be  a  useless  ex- 
pense, the  rather  that  their  regiments  would  receive  no  benefit  from 
their  services ;  the  dep6ts  would  be  costly  and  almost  useless,  unless 
we  had  recruits  in  excess  of  the  establishment. 

As  the  Commissioners  recommend  having  recourse  to  the  assistance 
of  the  Militia,  I  shall  here  say  a  few  words  about  that  service  in  con- 
nection with  recruiting. 

For  the  information  of  the  uninitiated,  I  may  explain  that  for  every 
man  enlisted  there  is  an  allowance  of  5«.  to  the  subdivision  Officer  for 
clerking,  postage,  stationery,  and  other  incidental  expenses,  and  partly, 
perhaps,  as  a  slight  remuneration  for  extra  duty. 

As  the  Staff  Officers  of  Pensioners  and  Adjutants  of  Militia  act  as 
Subdivision  Officers,  even^  recruit  enlisted  by  their  men  reduces  the 
allowance  of  some  other  Officer ;  for  instance,  I  am  myself  an  Adiutant 
of  Militia,  and  were  the  recruits  not  enlisted  by  my  Serjeant,  the  re- 
cruiting party  in  the  town  would  secure  them,  to  the  benefit  of  the 
district  Adjutant.  Some  years  ago  the  Militia  did  recruit,  but  long 
before  the  order  was  given  to  discontinue  doing  so,  I  had  ceased  to 
take  any  interest  in  the  matter,  from  the  want  of  that  cordiality  and 
support  necessary  to  carry  on  my  duties  properly. 

Nor  do  I  think  this  wiU  be  wondered  at  when  I  relate  the  few  fol- 
lowing instances  of  the  working  of  the  present  system,  out  of  many 
that  have  come  under  my  notice : — 

Two  of  my  own  men  enlisted  for  a  regiment  of  the  Line  which  had  just 
completed  its  establishment ;  of  this  last  fact  I  was  not  aware  until  I  bad 
reported  their  enlistment  to  the  district  and  received  for  reply,  "  The 
men  are  not  to  be  forwarded,  as  the  corps  is  not  open  to  recruiting." 
As  the  men's  pay  was  running  on,  and  I  had  no  power  to  discharge 
them,  I  wrote  for  instructions,  but  was  merely  told  there  were  no 
instructions  to  give.  I  was  thus  driven  to  commit  the  irregularity  of 
writing  du-ect  to  the  Adjutant-General,  who  ordered  the  men  to  join 
their  regiment. 

Another  man  was  rejected  for  being,  as  alleged,  marked  with  the 
letter  D,  but  having  known  him  from  a  lad,  I  was  convinced  that  he 
had  never  been  in  the  Army,  and  on  his  return  had  him  prosecuted 
before  the  civil  court,  where  it  was  proved  on  oath  that  he  was  not 
marked  and  that  he  had  never  been  in  the  service.  I  was  obliged  to 
take  this  step  to  recover  the  expenses. 

Another  man  enlisted  with  the  consent  of  the  Commandant,  but  from 
the  mistake  of  a  clerk  his  printed  "  release"  was  wrongly  dated ;  for  this 
he  was  rejected  at  the  district,  although  the  writingof  aletterwould  have 
set  right  the  error,  and  although  there  is  a  general  oi-der  saying  that 
such  an  irregularity  is  of  no  importance  provided  the  release  is  sub- 
sequently obtained.  The  Officer  of  Pensioners  thinking  the  Inspecting 
Field  Officer's  decision  final  in  such  cases,  never  moved  in  the  matter, 
and  so  lost  the  expenses,  while  the  service  lost  a  good  soldier.  This 
same  Officer  had  a  man  rejected  for  being  half  an  inch  too  tall :  another 
man,  on  being  rejected,  went  back  home,  was  immediately  picked  up 
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by  a  guardsman,  and  is  now  serving.  One  man,  enlisted  by  a  pensioner, 
was  rejected  at  one  district  for  being  marked  for  desertion,  went  to 
another  district,  and  there  was  passed. 

As  such  rejections  ahnost  invariably  throw  the  expenses  on  the  sub- 
division Officer,  it  need  not  surprise  any  one  should  he  avoid  running 
these  risks  by  objecting  to  pass  men  whom  he  may  all  the  time  deem 
perfectly  eligible,  thus  possibly  obliging  the  recruit  to  tramp  it  to  the 
nead-qaartcrs  of  the  district  before  he  can  get  enlisted,  or  causing  his 
loss  to  the  service  altogether.  A  few  dajrs  ago  there  were  shown  to 
me  the  orders  from  two  districts  to  recruitmg  parties,  and  if  I  redbllect 
right,  they  were  worded  thus : — "  All  regiments  open  for  recruiting, 
except  those  detailed  in  the  margin."  How  easy  is  it  to  imagine 
a  Serjeant  stationed,  for  example,  in  Dumfries,  recommending  the 
recruit  to  go,  we  will  say,  to  the  60th  Regiment,  which  is  stationed  at 
Limerick,  simply  because  he  happens  to  have  lain  with  the  regiment, 
there  being  all  tiie  time  a  corps  at  Glasgow,  to  which  the  recruit  would 
as  readily  have  gone.  It  is  within  my  own  knowledge  that  of  two 
men  enlisted  in  Dumfries,  not  very  long  ago,  one  was  sent  north  to 
Glasgow,  round  by  Edmbiurgh,  in  order  to  get  to  Canterbury ;  the 
other  sent  south  to  Carlisle  and  Liverpool,  in  order  to  get  to  Glasgow. 

Can  we,  in  the  face  of  such  facts  as  these,  refuse  credence  to  the 
statement  recently  made  in  a  military  periodical,  that  each  man  ob- 
tained for  the  Army  must  cost,  from  first  to  last,  nearly  £20  before  he 
is  finally  approved  ? 

The  system  I  am  now  about  to  submit  in  detail  would,  I  venture  to 
think,  remove  the  antagonism  between  the  services.    It  is  this : — 

1.  That  the  recruiting  be  a  separate  department  at  either  the  War 
Office  or  the  Horse  Guards,  and  under  the  immediate  supervision  of  an 
Officer  of  rank,  as  in  the  case  of  the  Militia. 

2.  That  all  recruiting  districts  be  abolished,  as  being  expensive, 

mmecessary,  and  detrimental  to  the  service. 

[They  are  but  reUcs  of  the  ante-railway  period,  when  recruits  were 
olle  ■  "  -         -         -     - 


collected  in  large  numbers  to  be  marched  through  the  country  by 
conducting  Serjeants,  and  when  it  took  more  time  to  communicate 
with  the  district  than  it  would  now  take  to  communicate  with  the 
Inspector-General  of  Recruiting  in  London.] 

3.  That,  instead  of  having  recruiting  districts,  the  Staff  Officers  of 
Pensioners  and  Adjutants  of  Militia  be  the  recruiting  Officers,  corre- 
sponding direct  with  the  Inspector-General. 

[This  would  obviate  the  necessity  of  covering  the  whole  country 
with  Officers  of  the  Line,  taken  from  their  regimental  duties ;  while  the 
fact  of  the  Officers  of  Pensioners  and  Adjutants  of  Militia  having 
sei-ved  in,  or  now  belonging  to,  the  Army,  and  their  sympathies 
being  still  with  it,  would  ensure  the  duty  being  efficiently  done.  It 
would  also  release  for  other  duties  six  Field  Officers,  Paymasters, 
Surgeons,  and  Adjutants.  It  would  moreover  save  much  useless  ex- 
pense, and  simplify  the  service.    One  illustration  of  this :  a  few  months 
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ago  it  was  necessary  to  obtain  a  special  authority  to  enlist  a  man  at 
Dumfries.  From  the  application  having  to  go  through  the  district, 
thirteen  letters,  including  copies,  had  to  be  written.  Had  the 
application  gone  to  the  Inspector-General  direct,  the  answer  would 
probably  have  been  received  in  two  days,  instead  of  a  fortnight.] 

4j  That,  as  many  men  are  lost  to  theservioe  through  living  away  in 
the  country,  all  Serjeants  of  Militia  and  all  serjeant  pensionerB  be 
allowed  to  enlist  recmita ;  and  that  all  other  pensioners  and  all  privates 
of  Militia  be  allowed  oiie-half  of  the  enlisting  money  for  bringing  a 
recruH. 

5.  That,  in  London,  where  there  are  a  number  of  parties,  and  duties 
for  the  paymaster  irrespective  of  recruiting,  there  be  a  payinaster, 
surgeon,  and  adjutant  as  at  present,  to  be  imder  the  immediate  com- 
mand of  the  Inspector-General. 

6.  That  in  our  large  cities  and  towns  there  be  recniiting  parties 
stationed  as  at  present,  at  the  discretion  of  the  Inspector-G«DeraL 
These  to  be  under  the  nearest  recruiting  officer,  though  he  may  be  of 
a  different  service;  a  clause  being  inserted  in  the  Mutiny  Aot  to 
authorize  it. 

7.  That  any  man  be  enlisted  for  his  own  country  corps,  if  there  be 
one,  and  he  wishes  it ;  if  not;  then  for  sOmc  corps  near  at  hand,  or  as 
may  be  ordered  from  time  to  time,  thus— Parties  in  Scotland  to  enlist 
for  corps  in  Scotland ;  those  in  the  inland  portion  of  the  north  of  Eng- 
land for  corps  at  Preston ;  the  midland  counties  for  Weedon ;  those 
on  the  east  coast  for  Chatham,  as  men  can  be  sent  even  from  Ne\y- 
castle  for  55.  each.  The  country  would,  of  course,  be  divided  into 
districts  accordingly. 

8.  That  all  men  be  sent  direct  to  their  regiments, 

[This  would  be  an  immense  saving  as  compared  with  the  present 
system,  or  the  one  proposed  by  the  CojQ{imissioners.] 

9.  That  all  men  be  examined  by  a  surgeon  of  the  Line,  if  liiere 
be  one,  if  not,  the  Mihtia  surgeon  to  examine  them  before  they  teave 
their  county ;  the  examination  in  either  case  to  be  final. 

10.  That  no  recruit  be  rejected  at  his  regiment,  except  by  a,  n^edi^^ 
board. 

11.  That  should  the  head-quarters  of  a  regiment  of  Militia  be  re- 
moved from  its  county,  its  place  be  supplied  by  parties  from  the  Line 
at  the  discretion  of  the  Inspector-General. 

12.  That  the  reward  for  enlisting  be  increased  to  £1. 

13.  That  men  be  enlisted  up  to  30  years  of  age,  except  for  the 
cavalry. 

{This  possibly  may  be  objected  to,  as  men  of  that  age  cannot  gene- 
y  be  made  so  smart,  and  do  not  so  readily  take  up  their  drill,  as 
younger  men.  Still  there  are  fourteen  years*  good  service  in  a  recruit 
of  30 ;  constitutionally,  too,  h^  would  be  better  able  to  battle  with 
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the  Indian  climate.  All  m^XK  enMating  at  ib*t4go  might  be  transferred 
to  the  Army  of  Reserve  at  the  end  of  fourteen  years,  at  the  discretion 
of  their  commanding  officer.  By  this  means  we  should  have  hundreds 
of  additional  recruits.] 

14.  That  when  a  recruit  offers  hiins^  through' ^  bringer,  it  shall  be 
lawful  to  enlist  and  attest  him  at  once,  if  he  wishes  it ;  in  other 
cases,  forty-eight  hours  only  to  be  allowed.  The  present  "  four  days  " 
favours  desertion,  and  causes  unnecessary  trouble  to  the  serjeant. 

Such,  I  submit,  would  be  the  best  mode  of  recruiting  for  the  Army. 

I  cannot  oondude  without  expressing  my  regret  that  the  limited 
time  at  my  disposal  has  not  enabled  me  to  allude,  except  incidentally, 
to  that  branch  of  the  service  with  which  I  am  at  present  connected — 
the  Royal  Militia — a  force  of  which,  after  some  years'  experieiice,  I 
have  the  highest  opinion,  au  organization  on  which  I  feel  we  may 
entirely  rely,  and  which  I  believe  to  be  almost  indefinitely  capable  of 
development.  The  system  I  have  ventured  to  propose  would  give  us 
an  Army  of  Reserve  independent  of  the  MiKtia ;  but  its  services  would, 
I  think,  be  dearly  purchased  were  it  to  be  allowed  to  supersede,  instead 
of  supplementing,  our  old  constitutional  Army. 

I  would  also  say  that  if,  in  any  of  ray  remarks,  I  have  let  fall 
anything"  that  may  have  soimded  too  strong — that  may  have  been 
pitched  in  a  key  to  which  the  ears  of  some  of  my  audience  are  un- 
accustomed— I  trust  I  may  be  pardoned.  I  have  nothing  extenuated ; 
but  I  can  conscientiously  say  that  I  have  set  down  nothing  in  malice. 
If  there  is  one  subject  more  than  another  which,  for  its  proper 
bandhiig,  requires  us  to  look  faet8*r-^ven  unwelcome  facts-^boidly 
iu  the  face,  I  conceive  it  to  be  the  subject  of  this  Lecture :— the  great 
and  urgent  questiou  ^^  How  shall  we  recruit  our  Army  t'^ 
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Mcmdaj,  Febmaiy  4tli,  1867. 
MuQR-GnKBAi.  THE  HON.  JAMES  LINDSAY,  in  the  Chair. 


VAMSS  of  HBMBEBS  -who  knned  tlie  Insiitiiiioii  between  Jaauaiy  21at 
and  Vehnurj  4ih,  1867. 

AKHUAL. 

Commerdl,  John  E.,  03.,  V.Cy  Capt,  Hn^bea,  Waller  Flulip»  Lieut.  Coldstm. 

BwX.    \L  Guards. 

Sharp,  W.  £.,  JJeuL,  KA*    1/.  Bmee,  Harrej  J.  L.,  Lieut.  Goldm.  CMa. 

Strang,  Tom  Bland,  Capt^  B.A.    liL  Wood,  A.  &  IL,  lieut.  Coldrtm.  Gds. 

Bowswen,  Hon.  £.  £.  T^  Lieut.  Cold- 
stream Guards. 


A  SHORT  GUN,  THROWINa  A  HEAVY  SHARP-EDGED  DIS- 
OOIDALLY-FORMED  PROJECTILE. 

By  Lientenant-General  W.  N.  Hittchinsok. 

It  18  with  much  pleasnre  that  I  accede  to  the  request  of  the  Council 
to  read  a  paper  this  evening  respecting  a  gun  which  I  patented 
in  1861.  I  will  endeavour  to  be  concise  in  mj  remarks;  yet,  as 
some  visitors  may  be  here  who  have  not  paid  much  attention  to 
gunnery,  I  must,  to  make  myself  understood,  risk  the  remark  from 
those  conversant  with  the  matter,  that  I  am  at  times  repeating  '^  a 
twice  told  tale,"  and  explaining  what  requires  no  explanation ;  but  it 
is  due  to  myself  to  say  I  had  the  consideration  to  request  that  another 
subject,  as  well  as  the  present,  might  be  brought  before  you  this 
evening.  Yet  the  subject  is  one  of  importance,  whether  my  project 
be  right  or  wrong ;  for,  notwithstanding  the  marvellous  improvements 
effected  within  the  last  six  years  in  our  ordnance,  and  our  being  at 
this  moment  far  ahead  of  eveiy  other  country  in  effective  artiUery — 
unquestionably  so  at  long  ranges — ^it  is  certain  that  the  nation  is  not 
fully  satisfied— it  does  not  feel  confident  that  we  have  adopted  the 
best  method  of  rifling  that  can  be  devised.  This  is  evinced  by  the 
changes  frequently  taking  place,  and  by  the  fact  that  there  are  warm 
supporters  of  very  different  systems.  The  Americans  have  shown 
great  inventive  talent  practically  applied  to  useful  purposes.  We  are 
indebted  to  them  for  useful  lessons  in  ship-building,  and  for  machinery 
in  saving  labour,  both  in  domestic  and  agricultural  pursuits.  Ought 
we  to  feel  positive  that  they  are  wrong  in  their  avowed  partialities 
for  projectiles  of  vast  weight?    Not  long  ago  they  were  much  in 
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advance  of  us.  They  had  a  powerful  serviceable  gun  for  slow  firing 
(the  lifled  Parrott),  at  a  time  when  we  had  no  gun  of  greater  weight 
to  oppose  to  it  than  the  good  old  68-pr. 

They  have  recently  evinced  an  unexampled  capacity  for  war  on  a 
grand  scale,  and  the  ordnance  we  have  seen  on  board  the  "  Mianto- 
noinoh  "  prove  that,  regardless  of  expense,  they  act  up  to  their  pro- 
fessions, and  unhesitatingly  adopting  the  principles  of  gunnery  advo- 
cated by  their  ablest  artillerists,  submit  to  the  inconvenience  in  small 
trurets  of  guns  of  20  tons  and  great  recoil,  discharging  shot  of  480  lbs. 
We  read,  too,  of  their  having  cast  guns  that  will  throw  shot  twice 
that  weight.  It  is  true  we  have  heard  of  many  of  their  guns  bursting 
from  firing  heavy  shot  too  rapidly — ^but  this  is  no  proof  that  heavy 
shot  are  not  required,  it  is  rather  a  proof  that  such  guns  are  required 
as  will  project  heavy  shot.  The  '<  United  Service  Gazette  "  of  the 
12th  ultimo  tells  us  that  the  Americans  were  testing  the  endurance  of 
a  rifled  12-inch  Rodman  of  26  tons,  by  endeavouring  to  fire  1,000 
rounds  from  it — shot  600  lbs.  weight,  powder  65  lbs.  By  the  last 
report  it  had  been  fired  400  times,  and  continued  as  sound  as  ever. 

The  success  of  the  Peruvians  at  Callao  against  the  Spanish  fleet 
was  due,  it  is  said,  to  a  few  480-prs.  We  are  told  that  Rhenish 
Prussia  is  sending  to  the  Paris  Exhibition  a  piece  of  ordnance  of  17^- 
toDs,  that  will  d^charge  a  cast  steel  cyhndrical  projectile  of  1,100 
lbs.,  using  60  lbs.  of  powder.  Last  summer  an  Italian  iron-clad 
left  for  the  Adriatic,  carrying  600-prs.  Indeed  the  defence  from  iron- 
plating  so  improves  from  day  to  day,  that  all  scientific  warlike  nations 
are  alive  to  the  advantage,  I  might  say  necessity,  of  having  heavy 
shot  of  some  form  or  other  that  can  be  projected  with  good  initial 
Telocity,  and  maintain  it  longer  than  a  sphere.  How  to  obtain  it  is 
the  question.  The  grand  requisite  at  close  quarters,  which  British 
sailors  have  always  loved,  is  good  initial  velocity  against  iron-clads ; 
jet  no  rifled  guns  have  hitherto  been  constructed  that  will  stand  a 
charge  of  powder  adequate  to  the  double  duty  of  forcing  a  ponderous 
projectile  through  the  spiral  grooving,  and  give  it  such  velocity. 
Hence  our  artillerists  have,  as  a  rule,  confined  their  attention  to  com- 
paratively light  projectiles,  and  have  endeavoured  to  make  up  by  velo- 
city for  deficiency  in  weight,  and  wonderful  has  been  then:  success  as 
regards  tenninal  velocity  and  precision.  We  have  seen  it  stated  that 
vast  sums  have  been  wasted  in  attaming  this  perfection,  yet  no  money 
can  be  better  spent  than  in  making  judicious  experiments  to  obtain 
the  best  arm  for  both  our  Navy  and  Army.  It  is  to  fight  the  guns 
that  the  expenses  are  incuiTed  of  ships,  dockyards,  sailors  with  their 
oflSoers,  &c.,  and  those  who  have  not  thought  upon  the  subject  have 
little  idea  how  small  a  percentage  of  the  cost  of  the  Navy  is  assignable 
to  the  gunsy  yet  every thmg  ultimately  hinges  upon  their  efficiency.  It  is 
ill-judged^  false  economy  to  be  sparing  of  money  for  good  arms.  In 
1859  I  urged  upon  Government  the  advantage  of  providing  our  troops 
with  breech-loawiers,  and  a  barrel  that  would  discharge,  when  required, 
a  hardened  bullet  to  pierce  a  gabion  or  a  mantlet.  Contracts  had  just 
been  entered  into  for  large  supplies  of  Enfields,  therefore  on  econo- 
mical gToundfl,  if  for  no  other,  my  proposition  could  not  be  entertained. 
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The  country  would  have  cried  out,  "  What  unnecessary  expenditure!" 
and  happily  it  has  proved  unnecessary ;  but  it  might  have  been  fear- 
fully otherwise. 

It  has  been  calculated  that  every  effective  bayonet  on  parade  costs  us 
fully  £100  a-year.  Bounties,  pay,  pensions,  rations,  clothing,  barracks, 
hospitals,  transport  by  sea  and  land,  and  other  expen8e8,--<X)8t  of 
regimental  officers,  staff,  commissariat.  Horse  Guards,  War  Office,  all 
are  solely  incurred  to  bring  bayonets  into  the  field  at  the  right  moment ; 
therefore  it  is  reasonable  to  believe  that  every  bayonet  really  C/Osts 
£100  a-year,  yet  we  begrudge  a  few  extra  pounds  in  the  price  of  the 
barrel  on  which  the  bayonet  is  to  be  fixed.  Verily  John  Bull  is  an  incon- 
sistent old  gentleman !  A  barrel  will  last  more  than  seven  years ;  but 
say  seven  years.  The  difference  between  the  price  of  the  best  self- 
priming  breech-loader  (obtained  in  large  quantities)  and  an  Enfield, 
would  be  less  than  £7 ;  but  say  £7,  which  bein^  an  expense  incurred 
for  seven  years,  would  be  at  the  rate  of  an  additional  £1  a  year.  That 
is,  the  cost  of  a  soldier  superbly  armed  would  be  £101  a  year ;  of  a 
soldier  indifferently  armed  £100  a  year.  In  other  words,  100  men 
armed  indifferently  would  cost  £10,000  a  year ;  99  men  armed  su- 
perbly, £1  less,  viz.,  £9,999.*  Comment  on  this  fact  must  obviously  be 
unnecessary,  for  there  can  be  no  doubt,  other  matters  being  alike,  that 
the  100  men  would  have  no  chance  whatever  against  the  99.  If  the 
country  will  only  allow  a  certain  fixed  sum  for  the  maintenance  of  its 
army,  would  it  not  be  good  policy  to  take  1  per  cent,  off  its  numerical 
strength  rather  than  not  make  it  as  efficient  as  possible.  But  the 
oaloulations  are  on  an  extravagant  scale.  The  extra  expense  of  the 
better  arm  would  be  nearer  ten  shillings  annually  than  a  pound. 

The  admirable  plan  sanctioned  for  the  conversion  of  the  Enfield  into 
a  breech-loader,  and  the  excellent  ammunition  devised  for  it,  gives  us 
good  breathing  time.  Availing  themselves  of  it.  Government  have 
advertised,  offering  a  prize  for  the  arm  considered  by  an  impartial  com- 
mittee the  best  suited  to  a  soldier^s  requirements.  Before  long  this 
step  will  doubtless  put  a  first-rate  weapon  into  his  hands,  for  it  is  not 
so  much  the  pecuniary  value  of  the  jM-ize  that  will  excite  emulation 
among  our  leading  firms,  as  the  distinction  of  being  the  successful 
competitor,  and  manifestly  they  will  find  much  opening  for  improve- 
ment. Rifled  ordnance,  however,  has  reached  such  perfection  that  it 
is  difficult  to  imagine  how  it  can  be  much  further  improved.  But  is 
rifling  the  best  system  that  can  be  adopted  for  giving  rotation  to  a 
heavy  projectile ;  and  is  the  cylindrical  the  best  form  for  that  projec- 
tile t 

The  three  desiderata  sought  for  in  artillery  are — 

Ist.  Maximum  weight  of  projectile. 

2nd.  Length  and  accuracy  of  range. 

8rd.  Facility  in  loading. 

To  attain  the  first,  the  size  of  guns  has  been  increased,  til}  theii* 
weight  renders  them  almost  unmanageable. 

•  100  men   x   £100  «  £10,000 
99  men   x   £101  «     £9,999* 
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To  attam  the  second,  conical  9liot  hei-ve  been  introduced,  and  barreli^ 
rifled  to  secure  rotation.  The  conical  shot,  notwithstandiu^  its  ii^f eriop 
initial  velocity,  is  a  great  improvement  upon  the  spherical  for  hght 
shot,  yet  it  seems  not  the  shape  best  adapted  for  traversing  an  elastic 
resisting  medium ;  and  whe9  fire4  ^t  ai^  elevsitio^,  the,  rea^st^ice  and 
displacement  of  air  are  increased  by  the  axis  ol  th^  shot  soon  deviating 
from  the  line  of  flight,  the  shot  as  it  were  travelling  sideways*  The 
longer  the  projectile  the  greater  the  evil,  and  when  it  do^  penetrate 
through  the  object  aimed  at,  it  makes  but  a  small  cirpular  aperture. 
The  rifling  weakens  the  barrel  at  the  same  time  that  it  increases  the 
strain  on  it,  and  causes  friction,  and  consequently  w^ar.  Nor  has 
any  altogether  satisfactory  method  yet  been  discovered  of  reducing 
this  wear  by  coating  the  projectile  with  soft  metsU.  Much  of  the 
force  of  the  expelHng  gas  is  spent  in  driving  the  projectile  through 
the  rifling  that  ought  to  be  exerted  in  driving  it  forward  and  giving  it 
good  initial  velocity.  The  greater  the  rotation  (required  for  stability 
in  fiightX  the  greater  amat  be  the  spirality  oi  the  rifling,  and  the 
greater  therefore  the  vis  inertia  to  be  pvercom^  in  giving  suoh  angular 
velocity  to  a  longitudinally-lyiBg  bolt,  eften  grei^ter  in  diameter  than 
the  bore  through  which  it  is  forced ;  occasioning  in  large  gims  a  recoil 
that  presents  immense  difficulties. 

No  country  has  as  yet  produced  rifled  g^ans  that  will  with  impunity 
bear  sufficient  powder  to  start  heayy  ptojediles  with  great  velocity, 
yet  the  friction  is  so  severe,  and  the  hot  ^as  is  retained  so  long  in  the 
bore,  that  although  little  powder  ia  ui^ed,  the  barrel  soon  heats  with 
ra{Nd  firing*  l^MMse  who  have  had  an  opportunity  of  witnes^ng  it  say 
that  the  wear  and  tear  is  frightful. 

The  weight  of  a  cylioclriGal  shot  ia  often  increased  by  adding  to  its 
length,  but  in  this  case. the  gas  acts  upon  no  iscreased  surface,  the 
transverse  area  being  the  same  whether  the.  shot  be  long  or  short. 
To  this  is  greatly  attributable  the  peculiarly  low  initial  velocity  of  long 
cylindrical  projectiles.  On  the  other  hand,  whan  the  weight  of  the 
projectile  is  increased  by  ^ving  it  increased  tiixokness  (firing  therefore 
from  a  larger  bore),  the  flat  surface  at  the  rear  causes  a  greatly 
increased  vacuum  during  its  flight. 

The  rotation  round  the  longitudinal  axis  of  all  conical  shot  h£^  this 
great  disiadvantage,  that  the  instant  the  shot  strikes  a^y  object  not  in 
a  plane  at  rig^t  angles  to  the  trajectory,  the  shot  has  a  tendency  to 
ty  off  rather  tiiaa  penetrate.  It  is  owing  to  this  rotatioii  tlxat  effective 
ricochet  firing  aJong  the  line  of  a  parapet  has  become  impossible* 

Elongated  rifle  projectiles,  while  sufficient  rotation  Uats>  move 
throufi^out  their  flight  in  positions  parallel  to  the  direction  in  which  they 
were  first  fired,  hence  they  cannot  strike  the  grouncl  with  t^i^ir  point 
foremost,  except  accidentally,  aftej  rotation  has  ceased,  wl{en  they 
tumble  over  and  becopae  erratic  in  their  movements^  Such  projectiles 
are  consequently  not  suitable  for  vertical  firing.  Yet  m»ny  naval  as 
well  as.  military  men  are  of  opimon  that  the  more  defensive-plating 
becomes  a  successful  protection,  the  more  will  vertical  firiAg  be  re? 
qured. 

Bse  eyfls  axid  defi^cien^ies.  in  lar^^  cowc^  s^ot  baye  mi^ch  led  to.  the; 
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tendency  we  have  lately  seen  to  revert  to  spherical,  and  to  build  smooth- 
bores of  cyclopsean  dimensions.  They  give  a  good  initial  velocity,  but 
it  cannot  be  long  maintained,  owing  to  the  large  surface  the  sphere 
presents  to  the  resistance  of  the  air. 

To  attain  the  third  desideratum,  viz.,  "  facility  in  loading,"  various 
systems  of  breech-loading  have  been  invented,  but  every  system 
hitherto  introduced  has  caused  such  weakness,  increased  weight  and 
expense,  and  been  attended  with  such  uncertainty,  risk,  and  liability  to 
injury,  that  all  are  fast  getting  out  of  fashion. 

To  sum  up  the  inconvenience  of  modem  rifled  artillery  guns,  which 
peculiarly  affect  heavy  ordnance : — 

1.  They  have  much  recoil. 

2.  They  cannot  throw  projectiles  of  really  great  weight. 

3.  They  have  little  initial  velocity. 

4.  They  will  not  stand  large  charges  of  powder. 

5.  They  cannot,  when  large,  be  readily  loaded  except  at  the  breech. 

6.  They  are  not  handy.    They  soon  heat  with  rapid  filing. 

7.  The  propelling  gas  presses  against  but  a  small  part  of  the  long 
cylindrical  projectile. 

8.  The  heavier  the  projectile,  imless  made  disproportionately  long, 
the  greater  the  vacuum  in  its  rear. 

9.  They  have,  as  a  rule,  little  penetration  when  striking  an  object 
obliquely. 

10.  They  make  but  a  small  aperture. 

11.  They  will  not,  as  a  rule,  enter;  and  none  will  cut  a  way  through 
water. 

12.  They  cannot  be  used  effectively  for  enfilading  ricochet  firing. 

13.  They  cannot  be  used  for  vertical  firing. 

14.  They  cannot,  as  a  rule,  throw  red-hot  shot,  or  shells  carrying 
molten  iron. 

15.  They  are  expensive. 

16.  They  are  not  durable. 

Doubtless  immense  talent  and  ingenuity  have  been  exerted  in  manu- 
facturing ordnance  of  a  size,  range,  and  precision  that  our  forefathers 
would  have  regarded  as  fabulous,  but  is  it  certain  that  all  this  tulent 
has  been  exerted  in  a  right  direction  ? 

Mr.  R.  W.  Woollcombe  says  (in  a  letter  to  the  "  United  Service 
Gazette  "  of  the  17th  of  last  November),  that  as  far  back  as  1854,  he 
brought  the  subject  of  discs,  and  disc-gims  to  the  notice  of  the  Ord- 
nance Select  Committee. 

In  a  valuable  paper  he  read  before  the  Royal  Society  in  March, 
1862,  "  On  eccentric  oblate  bodies  and  discs  as  projectiles,"  he  stated, 
that  in  1859,  with  discs  of  nearly  8  ounces  (virtually  central  sections 
of  spheres)  fired  with  2  ounces  of  powder — the  centre  of  gravity 
being  placed  above  the  geometrical  centre — he  obtained  "a  range 
"  that,  if  not  due  to  vertical  deviation,  must  have  been  due  to  a  velocity 
"  of  more  than  2,000  feet  per  second." 

At  the  following  meeting  of  the  British  Assodation  he  read  a  paper 
on  **  oblate  projectiles  with  cycloidal  rotation,  contrasted  with  cylmdro- 
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"ogival  projectiles  having  helical,  or  rifle  rotation."  He  explained 
therein  that  with  a  four-sided  gun,  not  eleven  caUbrca  long,  made  for  hi8 
discs,  powder  about  3-5th8  disc's  weight,  he  had  obtained,  at  an  oak 
target,  25  yards  off,  with  an  initial  velocity  of  1,487  feet  per  second 
(measured  by  Navez's  electro  -  ballistic  apparatus),  a  penetration 
double  that  of  a  spherical  shot  fired  with  proportionate  charges  ;  and 
that  the  initial  velocity  of  the  disc,  compared  with  that  of  the  spheri- 
cal shot,  was  nearly  as  15  to  11.  Copies  of  these  papers  which  were 
printed,  and  the  gun  and  discs,  are  in  this  house.  He  generally 
made  his  disc  to  rotate  eccentrically  by  cutting  out  a  small  circular 
piece  off  both  sides,  near  the  zone.  Surely  it  will  be  allowed  that 
ne  deserves  great  credit  for  having  been  the  first  to  point  out  how 
the  eccentric  rotation  long  known  to  exist  in  nearly  99  out  of  every  100 
spherical  shot,  could  be  turned  to  a  profitable  account  by  substituting 
eccentric  discs  for  spheres,  and  by  that  change  obtaining  less  windage, 
consequently  a  greater  initial  velocity,  and  from  the  oblate  form  a  far 
better  sustained  velocityr 

If  half  the  genius  and  thought  which  have  been  expended  since 
1854  in  the  improvement  of  rifled  guns,  had  been  exerted  in  following 
up  the  verv  original  idea  first  promulgated  by  Mr.  WooUcombe,  viz., 
that  discs  having  eccentric  rotation  given  to  them  would  form  better 
projectiles  than  cylindrical  shot,  it  is  probable  that  the  country  might 
have  been  saved  millions  of  money,  and  now  feel  more  satisfied  that 
it  possesses  the  best  arm  that  could  be  used  with  powder  or  gun- 
cotton.  I  say,  powder  or  gun-cotton,  for  mechanical  and  chemical 
sdences  are  making  such  vast  strides,  that  he  must  be  a  bold  man 
who  will  assert  that  years  hence  we  may  not  have  an  entirely 
different  description  of  offensive  weapon. 

The  great  penetrating  power  of  Mr.  WooUcombe's  disc-gun  seems 
to  have  beea  fully  admitted, — ^but  guns  were  already  too  heavy,  and 
there  was  the  drawback  to  its  acknowledged  advantages  that  the  disc, 
being  of  much  less  weight  than  a  sphere  of  some  major  diameter,  was 
necessarily  very  light  compared  with  the  weight  of  the  gun — and 
that  the  rotation  was  eccentric — a  movement  which,  by  displacing 
more  air,  was  less  calculated  than  when  centrical  to  retain  rapid 
rotation. 

It  appeared  to  me  that  these  objections  could  be  removed  by  firing  the 
disc  from  the  outside  of  a  short  chamber,  which  would  allow  of  the  disc 
being  made  of  almost  any  weight,  and  of  having  centrical  rotation. 
It  would  too,  admit  of  its  being  cast  in  a  yet  better  form  for  rapid  flight, 
viz.,  with  a  sharp  edge  to  cleave  a  path  through  the  air,  and  leave 
but  little  vacuum  in  its  rear.  The  sharp-edged  disc  is  nowhere  spoken 
of  in  Mr.  WooUcombe's  papei-s,  but  I  have  recently  become  aware 
that  it  is  one  of  several  modifications  of  discs  described  in  his  patent. 
A  barrel  of  sufficient  strength  bored  to  that  shape  would  obviously  be 
BO  disproportionately  heavy,  that  I  had  not  previously  imagined  he 
had  named  such  a  form,  and  accidentally  looking  the  other  day  at 
dates,  I  observed  that  in  March,  1861,  two  months  before  the  date  of 
lus  patent,  Messrs.  Norris  and  Son  (near  Pinsbury-circus)  printed  for 
me  a  pamphlet  I  drew  up  for  private  circulation,  explaining  with  the 
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help  of  ft  wood  engraving,  hoW  a  h^ary  sharp-edged  disc 
conveniently  fired  from  the  mouth  of  a  shortened  gtm.  This 
which  was  read  at  the  time  by  many,  proves  that  the  emplc 
such  a  shaped  disc  can  be  no  infringement  upon  Mr.  Woe 
patent,  and  it  is  certain  that  I  am  not  interfering  with  it 
respects,  for  the  principles  of  construction  we  propose  widi 
He  fires  his  disc  from  within  a  barrel,  I  mine  from  withe 
gives  eccentric,  I  centrical  rotation. 

Though  the  gun  I  designed  was  singularly  short  I  felt  pr* 
fident  a  good  direction  could  b6  given  to  the  disc,  but  lher< 
undeniable  objection  to  my  project  that  the  gas  generated  in 
a  gun  could  act  upon  the  disc  for  only  a  short  time.  I 
however,  that  thiig  disadvantage  could  be  compensated  for  b] 
the  gas  press  against  k  large  surface  of  the  disc — ^by  giving 
the  most  tmrestrained  freedom  ih  quittihg  the  gun — ^by  ha\ 
recoil,  yet  a  large  charge  ignited  in  several  parts  simultane 
by  using  gun-cotton.  On  the  assumption  that  a  light  gun  ecu 
manner  be  made  to  throw  a  heavy  projectile  with  accuracy 
g-ood  initial  as  Well  as  sustained  velocity,  I  took  out  a  patent  f 
since  renewed,  which  I  believe  on  trial  would  be  found — 

1.  To  have  little  recoiL 

2.  To  be  capably  of  throwing  projectiles  of  immense  weigl 

3.  To  have  much  initial  as  well  as  sustained  velocity. 

4.  To  stand  large  charges  of  powder « 

o.  To  load,  however  large,  with  the  ease  of  a  bre^ch-loadei 
6*  To  be  handy.     Not  to  heat  quickly  with  rapid  finng^ 
7.  To  present  a  large  surface  for  the  gae  to  wit  oui 

5.  To  have  the  vacuum  in  rear  of  projectile  but  little  incr 
luiding  to  its  weight. 

9.  To  havQ  good  penetration  whea  sirikibg  obliqtielyi 

10.  To  make  a  large  aperture  when  it  penetrates. 

11.  To  throw  a  shot  which  will  cut  its  way  through  water. 

12.  To  be  admirably  adapted  for  enfilading  ricochet  firingi 

13.  To  be  particuliurly  well  buitad  for  veitioal  Brin^. 

14.  To  be  capable  of   throwing  red-hot  shot,   and  shells 
molten  iron. 

15.  To  be  inexpensive^ 
X6»  To  be  durable. 


Vonslruction. 

Th6  projectile  i6  formed  ot  t^o  eqtial  frusta  oi  equal  and 
coned  (cut  perpendicular  to  th^  axis)  united  at  their  bases.  In 
latiguage,  it  may  be  called  a  fihafp-edged  disc.  Tno  follbwiiig 
approximate  proportions : — 

Height  of  each  cone  about  onie-third  diameter  of  base. 

Height  of  each  frustum  about  one-half  the  height  of  cone. 

Less  height  to  each  cone  would  give  a  sharper  entrance  to 
in  its  passage  through  the  air ;  but  this  would  inconveniently  L 
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its  major  axis,  tliereby  increasing  the  swell  at  the  muzzle  of  the  gtin, 
and  presenting  an  unnecessarily  large  surface  for  a  side  wind  to 
ftcton. 

Less  height  to  each  frustum  would  displace  less  air,  but  it  would 
diminish  desirable  weight. 

The  major  diameter  is  nearly  thrice  the  length  of  the  mihor. 

Nature  seems  to  point  out  this  as  the  best  form  that  can  be  adopted. 
A  schoolboy  would  gladly  select  a  similarly  shaped  stone  to  hurl  from 
his  sling,  or  throw  with  a  spin  from  his  fore-finger,  being  almost 
intTiitively  sure  that  the  spin  would  assist  him  greatly.  We  must  all 
feel  that  a  penny  piece  thus  thrown  would  go  much  further  than  the 
Bame  weight  of  copper  cast  in  a  spherieal  shape  j  and  that  the  penny 
would  fly  through  the  air  ^et  quicker  were  it  filed  at  the  circumference 
to  a  sharp  edge.  Surely  m  gunnery  the  best  form  for  the  projectile 
ought  to  be  the  first  consideration  ;  the  next  how  to  give  it  rotation 
witliout  exacting  much  from  the  powder,  or  straining  the  gun ;  foil 
without  rotation  there  could  be  no  stability,  and  therefore  no  precisioti 
or  range. 

When  concussion  rather  than  penetration  is  required,  the  sharp 
edge  of  the  disc  can  be  rounded  off  or  flattened.  The  gun*s  form 
would  thereby  be  the  stronger,  and  the  disc  present  less  surface  to  a 
side  wind ;  but  Mr.  Hodspn,  and  more  particularly  Mr.  Woollcombe, 
have  shown  the  advantage  of  tapering  large  projectiles  at  the  rear.' 
This  advantageous  system  of  tapering  is  yet  more  fully  carried  out  in 
the  sharp-edged  disc ;  and  the  great  success  that  has  attended  Major 
Palliser's  pointed  shot  is  another  argument  in  favour  of  the  sharp 
edge  given  to  the  disc.  It  is  chiefly  from  the  Miiford  buflet  tapering 
towards  the  rear  that  its  range  is  superior  to  the  Enfield. 

It  has  been  calculated  th&t  ^  disc,  an  arc  of  60^— the  central  section 
of  a  sphere — presents  a  Somewhat  smaller  surface  for  a  side  wind  to 
act  on  than  does  a  cylindrical  projectile  of  satne  weight  2^  diameters 
long.  The  sharp-edged  disc  presents  &  much  larger  surface  to  a  side 
wind;  how  much  larger  manifestly  depends  upon  how  much  of  the 
sharp  edge  iq  rounded  oS. 

The  gun  is  more  the  shape  o(  a  lengthened  Mortar  than  ah  ordinary 
gan  (Plate  II).  It  swells  greatly  towards  the  muzzle  vertically  in 
an  owong  form,  that  it  mav  receive  the  disc.  The  interior  of  thd 
muzzle  conforms  exactly  to  the  shape  of  the  disc. 

The  exterior  form  given  to  the  gun  at  the  muzzle  is  supposed  t6  he 
determined  by  calculating  the  thickness  of  metal  necessary  to  resist 
the  strain  on  the  lines  of  greatest  strain,  viz.,  on  the  m^jor  and  ioiinor 
vds.  That  on  the  major  axis  is  a  bursting  strain,  such  as  the  metal 
of  a  cylindrical  gun  is  deposed  to  on  every  diameter.  That  on  th^ 
minor  axis  is  composed  of  a  bursting  strain,  of  much  less  severity,  and 
a  bending  strain,  so  to  speak,  such  as  causes  a  bar  loaded  in  the  centre 
to  bend,  and  would,  by  compression  of  the  inner  laminaB  and  eitension 
of  the  outer  ones,  tend  to  cause  the  flat  sides  of  the  bore  to  assume 
a  curved  shape.  Through  the  extremes  of  the  major  and  minor  axis 
80  obtained,  an  ellipse  is  dra^  which  describes  the  extferiof  f orih  bi 
the  muzzle  of  the  gun. 
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I  have  in  the  plan  and  model,  made  the  muzele  extremely  short. 
Probably  it  would  be  better  somewhat  longer,  for  the  extremity  might 
be  so  thin  (especially  as  the  gas  expands  there)  as  to  add  not  incon- 
veniently to  the  weight  of  the  gun,  and  the  additional  length  would 
allow  the  gas  to  act  for  a  longer  j^eriod  on  the  disc.  Many  years  ago 
Mr.  Ross,  of  Exeter,  built  fanciful  guns,  the  muzzle  part  being  of  wood, 
yet  it  is  said  they  stood  work  for  some  time.  This  argues  in  favour  of 
a  light  muzzle,  and  the  gun  would  still  be  so  short  that  there  could  be 
no  vibration  to  affect  the  shot's  flight. 

The  barrel  may  be  cylindrical  as  in  an  ordinary  gun,  or  conical,  or 
oval,  and  not  longer  than  suffices  to  hold  the  powder  and  wadding. 
Bored  oblong  vertically  instead  of  cylindrically,  more  g^as  would  press 
instantaneously  on  the  disc,  but  the  band  would  be  weakened. 

The  barrel,  if  cylindrical,  is  exactly  of  the  same  diameter  as  the 
minor  axis  of  the  disc,  therefore  that  axis  determines  the  width  of 
the  bore.  Should  it  be  9  inches,  the  disc  would  weigh  about  800  lbs., 
the  gun  about  8  tons  ;*  but  this  is  only  a  rough  approxhnation,  much 
depending  upon  the  quality  of  the  metal  used  in  forming  the 
barrel,  and  whether  common  powder  or  gun-cotton  be  used. 

In  the  experimental  gun,  a  notch  cut  in  the  periphery  of  the  disc, 
fitted  on  a  small  projection  of  steel  fixed  in  the  interior  of  the  muzzle 
exactly  where,  when  the  axis  of  the  guii  lay  horizontally,  the  vertical 
diameter  of  the  disc  came  in  contact  with  the  gun.  Much  mpid  cen- 
trical rotation  was  thus  obtained  without  any  friction  whatever,  but 
the  projection  ought  to  have  been  fixed  further  inwards.  The  disc  at 
starting  was  driven  with  unnecessary  force  against  the  upper  side,  and 
consequently  some  power  was  wasted  that  might  have  been  better 
employed  in  propulsion.  Moreover,  there  was  an  unnecessary  strain 
upon  the  projection,  or  "  catch,"  as  we  may  call  it.  This  eaten  seems 
best  formed  by  a  bar  of  steel  driven  transversely  through  the  en- 
larged muzzle.  Clamps  on  the  extremities  of  the  bar  on  the  exterior 
of  the  muzzle  would  aid  in  preventing  the  cheeks  from  expanding. 
There  are  several  ways  of  giving  centrical  rotation  to  the  disc,  but 
the  notch  on  catch  seems  the  simplest  and  most  effective. 

As  rapid  ignition  is  required,  several  touch-holes,  for  the  reception 
of  friction-tubes,  radiate  from  one  central  priming  pan ;  or  the  charge 
might  be  fired  in  more  places  than  one  by  a  galvanic  battery.  Quick- 
burning  powder  ought  to  be  used.  Gun-cotton  might  be  more  suitable 
than  common  powder ;  and  from  the  very  interesting  account  of  it 
given  us  in  this  theatre  by  Mr.  Abel,  it  seems  not  improbable  that  it 
may  some  day  be  brought  into  general  use. 

Owing  to  accurate  fitting,  the  inner  sides  of  the  muzzle  and  the  top 
and  bottom  surfaces  give  a  good  direction.  All  depends  upon  work- 
manship. If  the  disc  fits  without  the  possibiHty  of  wabbling,  it  must 
always  start  in  the  same  direction  as  regards  the  axis  of  the  gun.  The 
least  bend  near  the  muzzle  of  an  Enfield,  Armstrong,  or  Whitworth 
will  always  cause  a  corresponding  divergence  in  the  shot  on  its  leaving 

*  A  manftgeable  gun  oonld  be  made  that  would  project  a  disc  of  far  greater  weight 
than  2,000  lbs.— W.  N.  H, 
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the  barrel,  and  this  divergence  will  invariably  be  a  constant  quantity. 
Under  similar  circumstances,  it  will  be  similar  in  every  round.  If  the 
gun  be  well  sighted,  as  far  as  can  be  judged  from  the  trial  made,  there 
will  be  but  littie  excuse  for  a  bad  score.  The  nearer  the  line  of  aim 
to  the  axis  of  the  bore,  the  less  is  precision  affected  by  any  deviation  of 
the  axis  of  the  trunnions  from  a  horizontal  position,  therefore  the  sights, 
when  it  is  practicable,  will  be  placed  on  the  side  of  the  gun  instead  of 
above  it.  You  will  presently  find  that  the  Oflficer  commanding  the 
gunnery  ship  at  Devonport  has  certified  that  he  could  not  see  why 
great  accuracy  should  not  be  obtained  as  long  as  rotation  could  be 
preserved ;  and  I  think  I  shall  be  able  to  satisfy  you  that  rotation 
will  last  as  long  as  the  disc  travels.  While  it  is  rotating  within  the 
muzzle  it  should  be  in  contact  with  the  top  and  bottom  and  the  two 
vertical  sides,  which  all  four  govern  the  direction.  The  four  sloping 
sides  forming  the  two  acute  angles  splay  a  little,  about  an  inch  from 
the  extremity  of  the  muzzle,  in  order  that  the  disc,  when  escaping 
from  the  muzzle,  may  not  touch  those  four  sides.  At  one  and  the  same 
instant  the  disc  ought  to  cease  being  in  contact  with  the  muzzle  in  any 
part.  This  explains  why  a  circular  piece  is  cut  off  the  muzzle.  In 
this  recess  bolts  are  fixed  for  retaining  the  band  (or  stay)  which  will 
be  described  presently. 

In  order  to  prevent  eccentricity  laterally,  which  would  cause  lateral 
.deviation  in  the  flight  of  the  disc,  the  mould  in  which  it  is  cast  should 
stand,  as  Mr.  WooUcombe  mentions,  in  a  vertical  position.  One  frustum 
—one-half  of  the  disc  should  not  be  heavier  than  the  other.  The  less 
distant  is  the  centre  of  gravity  from  the  central  plane  through  the  larger 
axes,  the  less  is  the  divergence.  Manifestly  this  distance  will  gener^y 
be  less  in  the  disc  than  in  the  sphere,  as  the  maior  axis  of  the  disc  and 
diameter  of  the  sphere  being  supposed  equal,  half  the  minor  axis  of  the 
disc  must  be  less  than  the  radius  of  the  sphere,  therefore  the  divergence 
caused  by  unequal  casting  or  the  metal  not  being  homogeneous,  will,  as 
a  general  rule,  be  less  in  the  disc  than  in  the  sphere. 

As  it  can  rarely  happen  that  the  centre  of  gravity  will  be  coincident 
with  the  geometrical  centre,  though  it  will  usually  lie  in  the  same 
equatorial  plane,  the  notch  in  the  disc  should  be  so  cut  that  the  centre 
of  gravity  shall  be  immediately  above  the  geometrical  centre.  It  was 
in  this  position  only  that  Mr.  WooUcombe  felt  certain  of  obtaining 
rotation  with  his  eccentric  discs,  and  evidently  the  rotation  given  by 
the  notch  locking  on  the  catch  ought  always  to  be  in  harmony  with  the 
rotation  that  would  be  caused  by  eccentricity,  were  not  centrical  rota- 
tion caused  by  the  cat<;h.  Whether,  however,  the  rotation  obtained  by 
Mr.  WooUcombe  was  similar  to  that  of  a  progressing  or  a  retrograding 
carriage  wheel,  he  was  not  positive.  The  injury  the  experimental  gun 
so  soon  sustained,  prevented  my  easily  ascertaining  to  a  certainty 
which  of  the  two  rotations  gave  most  initial  and  terminal  velocity ;  for 
I  had  only  to  turn  the  gun  over,  thus  bringing  the  lower  part  upper- 
most, to  xeverse  the  rotation. 

In  the  specification  of  the  patent  for  this  gim,  a  description  is  given 
of  a  simply  constructed  machine  for  readily  showing  in  what  pait  of 
the  disc  the  centre  of  gravity  lies. 

XI.  E 
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The  distance  from  the  catch  (in  the  muzzle)  to  the  extremity  of  th^ 
muzzle  is  set  off  on  the  periphery  of  the  disc  from  the  notch.  A  mark 
is  made  there.  Large  discs  would  be  slung  into  position  by  a  pulley 
hooked*  through  a  hole  nearly  in  the  extremity  of  the  diameter  running 
from  the  mark.  The  hole  is  exactly  so  cut  that  in  loading,  when  the 
tackle  comes  in  contact  with  the  upper  part  of  the  muzzle,  this  mark 
almost  unavoidably  meets  the  extremity  of  the  muzzle  before  the  disc 
is  rolled  into  position  by  depressing  the  breech,  the  notch  locking 
upon  the  catch,  or  the  disc  is  slung  in  a  nearly  semicircular  cradle, 
which  could  be  readily  attached  to  the  stay-bolts,  and  by  an  easily- 
devised  contrivance,  tilt  the  disc  into  the  muzzle. 

When  the  gun  is  depressed  the  disc  is  held  in  position  hy  a  band  or 
stay  of  some  kind  passing  round  its  front.  It  is  made  weakest  in  the 
centre,  that  it  may  break  in  that  part  on  the  gun  being  fired.  When 
much  elevated,  no  band  can  be  necessary.  Should  it  oe  found,  not- 
withstanding the  adoption  of  more  than  one  friction-tube,  that  all  the 
gas  is  not  evolved  before  the  exit  of  the  disc,  the  disc  could  (if  deemed 
desirable)  be  retained  in  the  barrel  for  any  required  time,  for  (he  band 
could  be  made  of  any  computed  strength. 

Clearly  all  the  gas  would  be  evolved  were  gun-cotton  used ;  and 
the  able  manner  in  which  this  important  subject  has  been  treated  in 
this  theatre  has  greatly  interested  us,  and  induced  many  of  us  to  believe 
that  the  investigations  of  the  present  Government  Committee  will  lead 
to  the  material  beinff  more  generally  adopted.  The  designed  gun 
from  the  shortness  of  its  barrel,  and  the  easy  escape  of  its  shot  is 
particularly  well  fitted  to  stand  the  shock  of  exploding  undiluted  gun- 
cotton.  It  has  been  calculated  that  to  impart  the  same  propelling 
power  as  common  powder,  less  than  one-third  of  its  weight  would  be 
required  in  gun-cotton ;  and  as  instantaneous  ignition  is  wanted,  its 
bulk  would  not  be  much  augmented  by  the  intermixture  of  i-aw  cotton 
as  introduced  by  Messrs.  Prentice,  therefore  the  charge  to  produce 
results  equal  to  the  action  of  common  powder  would  occupy,  say  half 
its  space.  It  follows,  that  short  as  is  the  barrel  (or  chamber)  repre- 
sented in  the  plan,  it  would  become  much  shorter  were  the  barrel 
expressly  intended  to  hold  gun-cutton.t 

Moreover,  which  is  of  vital  importance,  the  space  which  the  cotton 
should  occupy  would  never  be  injuriously  infringed  upon.  The  care- 
fully adjusted  fibres  of  the  explosive  material  would  be  as  little  liable  to 
derangement  as  if  lodged  in  the  recess  of  a  breech-loader,  for  the 
charge  would  be  inserted  by  hand,  and  the  upper  and  lower  part  of  the 
entrance  of  the  chamber  would  be  slightly  enlarged,  to  retain  in  posi- 
tion and  prevent  the  further  admission  of  a  closely-fitting  wad,  made 
somewhat  deeper  than  the  cartridge. 

I  named  certain  advantages  that,  for  heavy  projectiles,  I  thought  this 
disc-gun  would  on  trial  be  found  to  possess. 

*  The  hook  Trith  two  steel  clamps,  which  are  aa  readily  attached  jib  quicldj 
r^noTed. — W.  N.  H. 

t  A  wooden  model  of  a  gun-cotton  d2-pr.  has  lince  been  forwarded  to  the  Insti<* 
tutionr-W.  N.  H* 
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1.  To  have  little  Recoil. 

Though  the  propoilion  that  the  weight  of  the  gun  bears  to  the 
weight  of  the  disc  is  comparatively  so  small,  there  is  but  little  recoil. 
Before  the  general  adoption  of  breech-loaders,  every  sportsman  prac- 
tically knew  that  his  double-barrel  kicked,  in  other  words,  recoiled 
much  when  foal,  from  the  rust  or  dirt  retarding  the  passage  of  the 
shot ;  and  that  at  long  distances  his  birds  were  crippled,  instead  of 
being  killed  handsomely. 

It  is  not  rust  or  dirt,  but  rifling,  th^t  retards  the  cylindrical  projectile 
and  augments  recoiL  The  sharp-edged  disc  stands  on  its  edge  in  the  numth 
of  the  unnfled  muzzle.  Speaking  theoretically,  as  the  disc  is  in  a  vertical 
position,  it  is  only  in  contact  with  the  gun  in  one  point,  the  bottom  line 
of  the  muzzle  becoming  a  tangent  to  the  periphery  of  the  disc  all  the 
time  it  is  in  the  muz^e«  A  push  from  a  child's  h^id  would  almost 
move  a  2,000  lb.  shot.  Balanced  on  one  point,  it  is  ready  unresist- 
ingly to  roll  l^ough  the  muzzle,  without  causing  strain  or  friction,  the 
instant  it  receives  a  blow  from  the  burnt  powder,  and  thus  ofltering 
little  opposition,  causes  little  recoil. 

Action  and  reaction  are  doubtless  alike,  but  the  reaction  on  the  moving 
power,  from  inert  masses  of  similar  weight  put  in  motion  by  the  said 
moving  power,  may  be  very  different.  No  one  will  think  that  the 
reaction  f rona  starting  an  upright  wheel  is  the  same  as  the  reaction 
from  starting  the  same  wheel  when  it  is  lying  flat  on  the  ground,  or 
could  be  the  same  were  its  component  parts  in  the  form  of  a  bolt  lymg 
longitudinally  in  the  hne  of  impulse. 

As  neither  shot  nor  powder  are  retained  long  in  the  barrel,  recoil  is 
not  a  violent  spring  backwards,  consequent  on  a  projectile's  sudden 
release  from  a  state  of  severe  restraint,  but  a  more  gradual,  smoother 
motion,  which  in  the  experimental  gun  was  e&ctively  softened  by* 
being  received  on  galvanized  india-rubber  sections  of  cyhnders  of  same 
length,  and  same  external  diameter,  but  of  gradually  increasing  interior 
diameter.  .This  gradually  decreasing  strength  made  every  section 
instantly  take  its  own  share  of  work.  The  resistance  to  recoil, 
slight  at  first,  gradually  increased.  An  arrangement  was  made  for 
ihe  force  of  the  rebound  being  received  in  a  simimr  manner  by  a  simple 
self-acting  mechanical  contrivance,  as  shewn  in  the  plans  on  tiie  table. 
(See  Plate  IL)  In  a  rolling  sea,  such  a  soft  reception  of  the  recoil  and 
rebound  might  be  found  very  desirable.  Whatever  may  be  the  extent 
of  tlie  recoil,  a  many-toothed  ratchet  would  retam  the  carriage,  and  thns 
husband  the  force  of  the  reboimd  until  released  by  the  gunners  to  aid 
them  in  running  out  the  gun  when  loaded.  Olearly  few  men  would  be 
required  to  work  the  gun. 

Tbdse  sections  of  cylinders,  designed  as  assistants  to  friction,  might 
have  been  made  of  other  elastic  substance--of  steel,  or  of  a  combina- 
tion of  cork  with  linen,  after  the  ingenious  plan  once  explained  in  this 
room  by  Mr.  Clarkson.    Whatever  substance  would  best  suit  varionB. 
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climates  would  bo  employed  as  the  material  for  the  sections.  I 
have  this  evening  spoken  to  Mr.  Clarkson  on  the  subject,  who  says 
that  no  temperature  affects  the  elasticity  of  his  compound  material, 
which,  in  his  opinion,  would  answer  well  for  the  sections.  He  took 
from  his  waistcoat  pocket  a  rectangular  piece  not  much  thicker,  and 
of  not  much  larger  area  than  a  dollar,  which  had  been  subjected 
edgewise  to  a  pressure  of  four  tons,  yet  had  instantly  retimied  to  its 
first  form,  retaining  its  original  elasticity. 

Friction  alone  (with  inclination  up  hill)  does  not  sufficiently  resist 
recoil  when  much  powder  is  burnt.  Many  of  us  have  lately  seen  large 
guns  topple  over  when  fired  with  no  very  heavy  charge.  The  lower  a 
gun  sits  on  its  carriage  the  better,  for  its  tendency  to  jump  is  diminished 
by  the  line  of  resistance  to  recoil  being  nearly  in  the  same  horizontal 
plane  as  the  axis  of  the  bore ;  and  when  the  low-seated  gun  is  doing 
duty  in  the  bow  or  stern  of  a  vessel,  it  is  the  less  likely  to  capsize  in 
a  rolling  sea.  This  disc-gun  could  be  placed  on  any  ordinary  carriage 
and  have  its  trumiions  fixed  very  low,  for  it  is  so  short  that  but  little 
depression  of  the  breech  is  required  to  give  considerable  elevation  to 
the  shot. 

It  has  been  observed  that  the  projected  gun  is  peculiarly  adapted  to 
gun-cotton,  and  were  that  substance  employed,  we  know  that  recoil 
would  be  curiously  diminished.  I  use  the  term  curiously,  advisedly, 
for  there  is  much  (ufiiculty  in  satisfactorily  explaining  the  cause  of  the 
diminution.  With  ordinary  guns,  experiments  carefully  made  in  Austria 
showed,  effect  produced  being  in  both  cases  equal,  that  recoil  was 
one-third  less  with  gun-cotton  than  with  common  powder. 


2.  To  be  Capable  of  throwing  Projectiles  of  mmense  Weight. 

As  the  sharp-edged  disc  is  proiected  so  easily,  and  the  recoil  is  so 
little,  the  size  and  weight  of  the  gun  need  only  be  limited  by  the 
quantity  of  powder  that  can  be  fired  with  safety  to  the  barrel  and  em- 
brasure (or  port- hole). 

Thanks  to  recent  great  improvements  in  manufacture,  the  very  short 
barrel  can  be  made  capable  of  withstanding  any  reasonable  bursting 
tension.  Mr.  Whitworth's  new  process  of  subjecting  cast-steel  while 
in  a  fluid  state  to  hydraulic  pressure,  thereby  giving  it  the  properties 
and  densi^  of  wrought  steel,  may  add  immensely  to  the  strength  of 
barrels.  The  bore  of  the  proposed  gun  may  therefore  be  of  great  size, 
and  as  its  diameter  is  the  measure  of  the  minor  axis  of  the  disc,  it 
follows  that  the  disc  may  be  of  immense  weight.  Calculation  shows 
tiiat  did  the  bore  suit  a  spherical  shot  of  100  lbs.,  the  weight  of  the 
proposed  disc  would  be  674  lbs.,  that  is,  more  than  six  and  a  half 
times  as  heavy,  although  fired  from  a  lighter  gun. 

And  with  regard  to  tne  firing  injuring  the  embrasures,  does  it  not 
seem  probable  that  this  gun  would  be  found,  compared  with  other 
g^ns,  to  cause  but  little  damage?  The  gas  is  not  poured  forth  in  the 
powenrful  concentrated  stream  in  which  it  first  issues  from  the  barrel. 
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By  being  diffused  over  the  large  space  within  the  muzzle  before  it  quits 
the  gun,  its  power  to  injure  the  embrasure  is  proportionately 
lessened. 


3.  To  have  much  Initial^  as  well  as  Sustained  Velocity. 

We  know  that  spherical  shot  have  a  much  higher  initial  velocity 
than  cylindrical.  Hence  the  excellent  performance  of  the  68-pounder 
within  a  range  of  600  yards.  I  before  mentioned  that,  conditions 
being  as  similar  as  circumstances  would  permit,  Mr.  Woollcombe 
found  his  circular-edged  disc  had  far  greater  initial  velocity  than 
the  sphere ;  and  manifestly  the  sharp-edged,  from  its  shape,  would 
have  more  initial  velocity  than  the  flatter  edged  disc. 

The  experimental  gun,  imperfect  as  it  was,  witli  only  six  ounces  of 
common  powder,  threw  a  sharp-edged  disc  eleven  times  the  weight 
of  the  powder,  a  distance  of  2,000  yards  first  graze.  The  chamber 
(or  barrel)  would  hold  no  more.  It  would  have  been  gradually 
deepened  nad  not  the  muzzle  ci*acked. 

Considering  the  little  powder  used, — ^that  it  was  ignited  through 
only  one  touch-hole,  and  that  the  powder  was  not  of  a  quick  burning 
character,  but  the  ordinary  sort  purchased  from  Govenmient, — appa- 
rently CTcat  initial  velocity  was  obtained.  This  velocity  seemed 
principally  attributable  to  the  disc's  not  having  to  force  out  a  column 
of  condensed  air  packed  in  its  front,  to  its  sharp-cutting  form,  and 
to  its  being  in  a  position  to  fly  off  with  rapid  rotation— a  rotation 
which,  being  round  the  disc's  shortest  diameter,  increased,  it  is  thought, 
its  velocity,  from  its  climbing  action  on  the  air.  When  the  trial  was 
made  there  was  so  little  recoil  that  had  the  amount  of  powder  been,  as 
is  usual  with  many  large  guns,  as  great  as  a  manageable  recoil  would 
permit,  it  is  hard  to  say  what  range  might  not  have  been  obtained. 

The  "velocity  of  a  sharp-edged  disc  is  sustained  for  an  unusually 
long  period,  because,  from  its  wedge-like  form  and  vertical  rotation, 
it  cuts  a  way  through  the  air  in  the  same  manner  that  a  vessel  of 
fine-run  cuts  her  way  through  the  water ;  and  also  because,  in  the 
same  manner  that  water  presses  inwards  towards  her  stem  and  aids 
her  progress,  the  air  presses  inwards  on  the  sloping  sides  in  rear  of  a 
sharp-edged  disc  and  greatly  diminishes  the  vacuum. 

The  area  of  a  spherical  shot  taken  through  its  diameter,  and  of  the 
described  disc  taken  through  its  minor  axis  being  alike,  it  is  computed 
that  the  vacuum  will  be  less  in  the  disc,  from  the  shorter  distance  the 
air  will  have  to  travel  to  fill  up  the  vacumn,  than  in  the  sphere  in  the 
proportion  of  about  5  to  8.  Hence  it  is  inferred  that  that  particular 
cause  of  retardation  will  be  mitigated  in  the  disc  to  that  extent — ^yet 
the  disc  will  be  more  than  twice  the  weight  of  the  sphere. 

Dr.  Hutton  says  to  the  effect,  that  with  a  sphere  no  vacuum  can 
be  more  complete  than  that  caused  by  a  velocity  of  1,500  feet  a 
second.  It  is  then  at  its  maximum — ^greater  velocity  would  not 
mcrease  it — ^but  with  the  disc,  retardation  caused  by  a  vacuum  is  not  at 
a  maximum  until  a  velocity  of  2,400  feet  per  second  is  obtained ;  yet. 
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from  the  inability  of  the  rifle  system  to  meet  the  requirements  of 
heavy  ordnance,  some  thuiking  men  have  recommended  a  return  to 
spheres  when  under  the  necessity  of  projecting  heavy  shot.  Surely 
discs  would  be  better.  Pray  bear  in  mind  not  only  the  advantage  of 
a  fine  over  a  bluff  entrance  into  the  air,  but  the  fact  that,  weights 
being  equal,  the  sharp-edged  disc  presents  only  about  f  as  great  an 
area  to  the  resistance  of  the  air  as  does  a  spherical  shot. 

To  attain  long  range  all  projectiles  must  be  fired  at  a  high  angle. 
Alany  artillerists  think  that  the  long  axis  of  elongated  projectiles 
remains  during  their  rotation  parallel  to  the  direction  in  which  they 
were  fired ;  consequently  the  greater  from  the  point  blank  line  is  the 
angle  at  which  they  are  fired,  the  greater  is  the  resistance  offered  by 
the  air;  whereas  the  disc  during  its  whole  flight  presents  but  one 
quantity,  its  transverse  area,  to  be  resisted  by  the  atmosphere  whether 
the  distance  traversed  be  long  or  short. 

It  has  been  argued  that  owing  to  the  shortness  of  the  gim,  and  the 
expansion  of  the  gas  the  instant  it  leaves  the  muzzle,  the  disc  cannot 
have  good  initial  velocity.  In  reality,  however,  the  large  surface  pre- 
sented by  the  disc  will  have  been  acted  on,  in  the  du'ection  of  the 
first  impulse,  for  some  time  after  it  leaves  the  muzzle  before  the  gas 
can  much  expand.  On  a  dark  night  this  is  well  exemplified  to  the 
spectator  who  watches  the  firing  of  a  gun  or  rifle.  When  too  snow 
is  on  the  ground,  and  there  is  no  wind,  it  may  be  seen  that  the 
unburnt  grains  are  not  dispersed  laterally,  but  lie  in  the  direction  of 
the  Une  of  fire. 

We  should  see  the  cheeks  of  embrasures  blown  away  whenever 
guns  are  trained  much  to  one  side,  were  there  immediately  much 
lateral  expansion. 

4.  To  stand  large  charges  of  Powder, 

Diameters  of  bores  being  alike,  tlie  proposed  gun,  from  its  short 
barrel,  must  be  more  able  to  stand  a  bursting  strain  than  a  gun  of  the 
usual  length,  for  the  baiTel  is  virtually  no  more  than  the  chamber,  from 
which  the  gas  is  instantly  liberated  by  expanding  into  a  space  of 
more  than  twice  the  area,  viz.,  the  enlarged  muzzle. 

As  before  observed,  it  is  the  resistance  of  a  projectile  to  expulsion* 
that  by  confining  the  gas  strains  a  gun  when  much  powder  is  burnt, 
but  the  i^rp-edeed  tSsc  by  rolling  out  easily,  and  readily  entering 
the  air,  at  once  liberates  the  gas. 

Short  as  is  the  barrel,  were  gun-cotton  employed,  it  would  be  still 
shorter,  therefore  much  stronger,  for  the  surface  acted  on  by  the 
bursting  pressure  would  but  little  exceed  the  surface  acted  on  by  the 
propellmg  pressure, 

5.  To  loadi  however  large,  with  the  ease  of  a  Breech-loader, 

The  barrel  is  so  short  that  the  gun  may  be  regarded  almost  as  a 
breeoh-loader.    This  shortness  of  barrel  gives   great  facilities  for 
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qtricHy  dining  it,  and  ensures  the  gunners  frotn  all  danger  when 
sponging  and  loading  rapidly.  The  arrangements  for  loading  and 
wortang  the  gun  are  so  simple  that  the  most  inexperienced  hands 
could  readily  manage  it.  The  charge  of  powder  is  inserted  by  hand. 
The  disc  is  easily  rolled  home,  and  the  alignment  of  the  part  not 
buried  in  the  muzzle,  instantly  shows  whether  it  is  fully  rolled  home, 
and  therefore  locking  on  the  catch. 

In  the  excitement  of  action  the  worst  that  could  happen  would  be 
the  disc's  expulsion  without  receiving  rotation.  There  could  never  be 
a  jamb.  Under  certain  circumstances  at  close  quarters,  there  might 
even  be  an  advantage  in  the  disc's  being  projected  broadside  on. 

6.  To  be  handy — not  to  heat  quickly  with  rapid  Firing. 

Prom  the  gun  being  unusually  light  it  is  easily  handled,  and 
it  is  so  short  that  it  could  stand  conveniently  in  a  turret.  The  muzzle 
would  not  project  beyond  it.  Regard  being  duly  paid  that  the  cheeks 
be  not  injured  by  the  gas,  the  port-hole  would  be  a  vertical  aperture 
bht  little  wider  than  the  minor  diameter  of  the  disc,  and  but  little 
higher  than  its  major  diameter,  for  in  so  short  a  gun,  alterations  in 
elevation  would  alter  but  little  the  position  of  the  muzzle.  A  funnel 
could  be  contrived  for  carrying  off  the  smoke.  The  ship  whose  guns 
can  be  served  quickest,  has  an  immense  advantage  at  close  quarters, 
and  the  disc  leaving  the  muzzle  the  very  instant  the  trigger  lanyard 
is  pulled,  will,  at  all  distances,  be  much  valued  by  the  Captain  of  the 
gun.  From  the  gas  soon  escaping  from  the  banel  and  there  being 
but  little  friction,  the  barrel  would  not  suffer  from  heat  in  the  most 
rapid  firing.  It  has  been  stated  that  it  is  peculiarly  suitable  for  gun- 
cotton,  and  as  its  ignition  produces  no  smoke,  it  is  to  be  wished  that 
gun-cotton  could  always  be  burnt  in  whatever  kind  of  gun  may  be 
«8ed  in  turrets.  From  the  result  of  experiments  made  in  Austria,  it 
may  be  inferred  that  the  most  energetic  attempt  to  injuriously  heat 
the  proposed  short  baiTel  would  utteny  fail.  In  continued  rapid  firing 
with  heavy  ordnance,  one  disc  gun  would  throw  more  shot  than  three 
rifled  guns. 

7.  To  present  a  large  surface  for  the  Gas  to  act  on. 

In  ordinary  rifled  guns  the  gas  expanding  in  the  barrel  acts  but 
upon  a  small  surface  of  the  projectile.  In  the  proposed  gun  it  expands 
in  the  enlarged  muzzle  and  acts  directly  towards  the  disc's  expulsion 
on  an  area  greater  than  twice  that  of  the  cylindrical  barrel.  The 
surface  acted  on  is  always  proportionate  to  the  weight  of  the  disc. 
This,  as  before  stated,  is  not  the  case  with  cylindrical  shot.  Were 
the  disc  fixed  water-tight  within  the  muzzle  at  a  short  distance  from 
the  barrel,  and  the  interior  of  the  gun  subjected  to  an  hjdraulic  burst- 
ing pressure,  the  pressure  on  the  disc  woiid  be  measured  by  the  area 
of  a  section  taken  through  its  minor  axis.  In  the  same  manner  must 
the  expelling  pressure  of  the  gas  be  estimated.  This  truism  is  ventured 
on,  because  the  remark  has  bK^n  made,  that  the  gas  could  not  exert 
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its  full  expolling  power  on  the  disc,  in  consequence  of  meeting  ita 
sharp  edge. 

8.    To   have   the  vacuum  in   rear  of  the  Projectile^  hut  little  %nct*eased 
by  adding  to  its  weight. 

As  the  sloping  sides  of  the  sharp-edged  disc  i*emain  at  the  same 
angle,  however  much  the  weight  of  the  disc  may  be  increased, 
additional  size  and  weight,  comparatively  speaking,  add  but  little  to 
the  vacuum, 

9.  To  have  good  Penetration  when  atnking  ohUquely, 

The  rapid  rotation  of  a  disc  in  a  vertical  plane  seems  to  give  it  a 
tendency  to  adhere  to,  rather  than  glance  off,  any  object  it  strikes. 
Therefore,  as  a  turret  can  be  increased  in  thickness  to  any  extent, 
bearing  as  it  does  but  a  small  proportion  to  the  size  of  the  ship 
carrying  it,  might  it  not  be  judicious,  neglecting  an  almost  invulner- 
able turret  of  a  monitor,  to  attack  her  in  her  most  vital  pai-t,  viz., 
that  part  of  the  deck  in  contact  with  the  turret,  where  any  injury 
might  create  a  jamb  and  prevent  its  revolving  ? 

No  projectile  seems  so  Ukely  to  effect  this  injury  as  a  vertically 
rotating  disc.  The  resistance  made  by  the  gyroscope  to  any  deviation 
from  the  plane  in  which  it  is  rotating,  shows  that  the  disc  if  started 
vertically  will  strike  vertically. 

10.  To  make  a  large  Aperture  when  it  penetrates. 

This  aperture  cannot  be  less  than  a  section  of  the  disc  taken  through 
its  minor  axis,  an  area  obviously  far  greater  than  a  transverse  section 
through  the  minor  axis  of  an  elongated  cylindrical  projectile,  weight 
of  disc  and  projectile  being  alike.  Caused  by  a  heavy  disc,  it  will  be 
an  unpleasant  chasm  between  wind  and  water,  to  plug  up  in  the  heat 
of  action! 

11.  To  throw  a  Sfwt  which  will  cut  its  way  through  Water, 

A  spherical  shot,  as  long  as  it  has  any  velocity,  will  ricochet  time 
after  time  upon  water.  So  will  a  round-headed  cylindrical  shot,  but 
from  rotating  round  its  longest  axis,  it  always  glances  off  at  an  angle. 
This  was  painfully  exemplified  ui  1864,  at  Plymouth.  An  Armstrong 
shot  fired  from  the  citadel,  ricocheted  at  a  considerable  angle  from  wave 
to  wave,  all  which  unfortunately  met  it  obliquely,  until  it  finally  struck 
a  boat,  and  imhappily  killed  one  of  her  men.  Possibly  some  here  pre- 
sent may  remember  that  it  led  to  my  being  tried  at  Exeter  for  man- 
slaughter, and  being  placed,  as  a  local  paper  triumphantly  announced, 
in  the  ^^ felon's  dock."  It  was  argued  that  being  in  Command  of  the 
District,  I  ought  to  have  foreseen  the  danger,  and  forbidden  all  artillery 
practice  in  the  Sound. 
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To  enter  water  without  ricocheting,  cylindrical  shot  as  Mr.  Whit- 
worth  has  shown  must  be  fiat-headed,  a  form  directly  opposed  to 
progress.  The  rapidly  vertically  rotating  sharp-edged  disc,  enters 
wat«r  and  penetrates  through  it  for  some  distance,  without  deviating 
from  the  plane  in  which  it  is  rotating.  With  a  rotation  contrary  to 
that  of  a  progressing  wheel,  it  would  bury  itself  in  water.  By  experi- 
ments made  with  a  gun  laid  at  low  tide,  and  fired  at  high  tide  when  it 
was  completely  covered  with  water,  it  was  shown  that  double  the 
ordinary  bottom  of  a  ship  could  be  penetrated  by  a  shot  passing 
through  30  feet  of  wat^r.  As  this  was  effected  by  a  spherical  shot, 
starting  from  a  state  of  rest  in  water,  it  seems  reasonable  to  think  that 
a  sharp  edged  disc  entering  the  water  with  great  velocity  ought  to 
have  suflBcient  power  to  pierce  a  ship's  bottom  through  more  than 
30  feet.  A  ship  carrying  such  a  gun  might  destroy  her  antagonist 
when  rolling  in  a  heavy  sea,  unless  she  was  protected  with  thick  plating 
to  the  very  keel. 

Were  a  small  swift  vessel  furnished  with  but  one  light  disc  gun,  to 
get  near  the  largest  iron-clad  in  a  fog  or  a  dark  night,  it  is  thought  that 
the  small  vessel  could  destroy  her  large  antagonist  by  firing  no  more 
than  one  water-tight  time-fused  shell  with  good  aim  below  the  armour 
plating. 

But  the  adoption  of  the  disc  gun  need  not  necessarily  lead  to  the 
abandonment  of  ricochet  firing  at  sea,  which  many  sailors  regard  as 
most  useful.  Were  the  gun  laid  on  one  side,  the  disc  would  be  pro- 
jected horizontally,  and  would  ricochet  often,  judging  from  its  form. 
Most  of  us,  when  boys,  have  selected  stones  much  the  shape  of  the 
proposed  disc  to  make  '*  ducks  and  drakes**  on  the  water,  and  when 
we  have  given  them  a  good  spin  and  thrown  them  horizontally,  have 
been  delighted  with  the  length  and  number  of  ricochets  we  have  suc- 
ceeded in  making  on  the  surface  of  a  smooth  pond.  Manifestly,  how- 
ever, the  initial  velocity  of  the  disc  fired  horizontally,  would  be  some- 
what less  than  when  fired  vertically,  for  although  the  gas  would  not 
be  forced  to  drive  it  through  rifling,  there  would  be  the  recumbent 
inert  mass  to  set  m  motion. 

Were  the  proposed  disc  cut  longitudinally  through  its  periphery, 
and  one-half  placed  horizontally  (flat  side  uppermost)  in  the  muzzle  of 
a  gun  cast  tor  the  purpose,  it  seems  probable  that  an  immense  range 
could  be  obtained.  Its  rotation  would  keep  it  in  a  horizontal  plane. 
The  precision  might  not  be  good,  but  harbours  and  dockyards  could  be 
attacked  from  great  distances. 


12.  To  be  admirably  adapted  for  enjiladifig  Ricochet  Firing, 

The  rotation  giv^en  to  elongated  projectiles  being  at  right  angles  to 
the  axis  of  projection,  they  necessarily,  after  every  graze,  make  a 
considerable  deflection  in  the  direction  of  rotation,  hence  enfilading 
ricochet  firing  to  sweep  parapets,  becomes  very  uncertain  work  with 
Budi  projectiles ;  whereas  the  rotation  given  to  the  disc,  coinciding 
with  the  axis  of  projection,  the  disc  on  striking  the  ground  would  not 
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diverp:e  in  the  le^st,  bat  ricochet  for  a  long  time  in  the  dii^istTOh  of  its 
first  fliglit.  This  is  well  illustrated  in  the  Japanese  spinning-top, 
which,  when  it  alights  on  one  side,  runs  at  a  rapid  rate  along  the 
ground.  Rotation  seems  but  little  diminished  in  the  longest  flight. 
There  are  no  buttons  or  projections  on  the  disc  from  rifling  to  meet  the 
air  and  thus  gradually  lessen  rotation. 

13.  To  be  peculiarly  well  suited  for  Vertical  Firing, 

A  mode  of  firing  which  many  artillerists  are  of  opinion  must  be 
more  and  more  resorted  to  as  defensive  armom*  becomes  more  and  more 
strengthened. 

It  was  this  plunging  fire  that  recently  destroyed  the  Danish  cupola 
ship,  and  at  Charieston  the  «  Keokuck." 

The  proposed  gun  is  obviously  peculiarly  fitted  for  vertical  firing,  as 
from  the  constant  rotation  of  the  disc  in  a  vertical  plane  during  its 
whole  flight,  sotne  part  of  its  edge  must  imavoidably  impinge  upon 
the  deck,  or  building,  or  on  whatever  it  falls.  Gravity  will  bring  down 
the  disc,  but  as  gravity  would  not  act  on  rotation,  it  seems  more  than 
probable  that  when  started  with  good  rotation,  rapid  rotation  would  not 
cease  until  the  disc  struck.  A  penny  piece  thrown  up  into  the  air 
spinning  will  alight  spinning.  Against  such  a  shot,  if  heavy,  it  would 
be  difiicult  to  make  any  buildings  bomb-proof,  and  even  should  it 
alight  on  bare  ground,  as  rotation,  consequently  progression^  would 
continue,  it  might  still  inflict  much  mischief. 


14.  To  he  capable  of  throwing  Red-hot  Shot,  and  Shells  carrying 
Molten  Iron, 

It  is  obvious  that  this  formidable  material  cannot  be  kept  for  any 
time  in  a  projectile  coated  with  lead,  or  any  soft  substance  that  would 
melt.  In  the  disc  it  could  be  conveniently  carried,  for  its  two  flat 
sides  are  subjected  to  so  little  strain  that  they  might  be  made  very 
thin,  thereby  affording  ample  space  for  the  molten  iron,  or  for  the 
insertion  of  Armstrong's  beautiful  shell  arrangement.  The  cylindrical 
time-fuses  and  concussion-fuses  would  be  increased  in  diameter  «U3 
they  decreased  in  depth.  The  segment-shaped  pieces  of  iron  woidd 
be  in  successive  concentric  layers,  instead  of  being  piled  in  succes- 
sive layers,  and  the  cylindrical  cavity  in  the  centre  (containing  the 
burstiug-charffe)  would  make  up  in  width  what  it  loses  in  length. 
The  zone  (if  it  may  be  so  termed)  of  the  shell  would  be  cut  into  thin 
lamineB  parallel  to  the  largest  plane,  and  be  slightly  scored  on  their 
inner  circumferences.  These,  screwed  together  (waterproof  cement 
being  interposed),  would  shiver  into  numerous  pieces  on  the  explosion 
of  the  shell.  For  security,  each  lamina  might  slightly  overlap  the 
edge  of  its  contiguous  smaller  neighbour. 

Many  cylindrical  shells  are  liable  to  explode  towards  the  rear.  The 
aone  of  a  sharp-edged  disc  shell,  made  of  Paliiser's  clalled  itt>n,  might 
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be  o«Bt  so  ihid^  and  strong  tba*  the  chief  explosion  would  always  be  in 
the  most  destructive  direction,  viz.,  laterally,  for  clearly  that  would  be 
in  the  line  of  least  resistance.  The  disc  gun  would  act  capitally  as  a 
mortar. 

Few  rifled  guns  can  -throw  red-hot  shot.  They  have  occasionally 
bm^t  even  smooth-bores.  This  acddent  could  never  happen  to  the 
proposed  gun — its  shortness  would  prevent  it. 

15.  To  he  Inexpensive. 

There  is  no  difficulty  in  constructing  the  gun,  and  the  h'ttle  metal 
employed,  compared  with  the  weight  of  the  disc,  shows  that  the  gun 
will  be  inexpensive.  Its  durability,  too,  would,  in  the  kmg  run,  make 
it  singularly  inexpensive^ 

16.  To  he  Durable. 

It  must  be  durable,  for,  after  it  has  stood  the  proof,  there  is  nothing 
that  can  shake  loose ;  there  is  nothing  that  can  get  out  of  order. 
When  fired  there  can  be  no  strain  from  the  pressure  of  confined  gas ; 
it  is  free  to  instantly  expand  in  the  enlarged  muzzle.  The  barrel  or 
diamber  is  so  short  that  metal  need  not  be  spared  in  strengthening  it, 
with  the  object  of  making  the  gun  fight. 

Used  as  a  light  field-gun,  it  might  be  made  very  effective  against 
cavalry.  Let  the  disc  1^  formed  of  numerous  thin  laminae,  cut  parallel 
to  the  largest  plane.  On  each  side  of  the  centre  of  the  central  lamina, 
attach  a  cone  (made  a  little  oblong')  the  height  of  half  the  minor  axis 
of  the  disc,  the  diameter  of  the  oase  of  the  cone  twice  its  height. 
Corresponding  holes  being  cut  through  the  centre  of  the  other  laminae, 
the  whole  can  be  fitted  together,  and  fired  horizontally  as  one  disc.  The 
bminsB  will  fly  off  the  cone  and  spread  like  a  pack  of  cards  thrown 
with  a  twist  from  a  conjuror's  hand.  Fired  vertically,  they  would 
separate,  and  trundle  along  in  shghtly  diverging  directions. 

To  maJce  the  gun  project  into  an  embrasure,  there  is  no  reason  why 
the  muzzle  should  not  be  lengthened  ;  but  from  its  lightness  and  com- 
pactness, the  gun,  if  furnished  with  Captain  MoncriefTs  most  ingenious 
carriage,  as  described  in  number  XLI.  of  the  Journal  of  the  Boyal 
United  Service  Insiitutiotiy  seems  peculiarly  suitable  for  the  upper  decks 
of  most  ships  not  port-holed.  In  lieu,  however,  of  the  counter- 
balancing weight,  which  might  be  disadvantageous,  I  would  suggest 
the  practicability  of  substituting  strong,  upright,  spiral  springs,  resist- 
ing extension  at  the  front  of  the  rounded  elevator,  and  resisting  com- 
pression at  its  rear. 

The  lower  extremity  of  each  spring  would  play  in  a  fixed  eye,  in 
order  that  the  other  extremity  might  follow  the  arc  described  by  the 
elevator.  The  useful  action  of  these  springs  would  be  found  precisely 
the  same  as  that  of  the  weight.  **  The  force  of  the  recoil**  would  be 
"  gradually  met  by  resistance,  rapidly  increasing  as  the  gun'*  reached 
'*  its  lowest  position  ;**  vice  versd  after  the  catch  was  released,  and  the 
gun  raised  into  firing  position. 
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This  substitution  of  comparatively  light  springs  for  the  heavy  coun- 
terweight would,  when  the  guu  was  in  use,  render  it  the  less  liable  to 
roll  over  in  stormy  weather. 

In  case  of  injury  to  a  spring,  or  in  climates  where  the  springs  would 
be  affected  by  intense  cold,  a  box  filled  with  spare  shot  might  tempo- 
rarily take  the  place  of  the  springs.  It  is  presumed  that  a  few  spare 
spiings  would  always  be  kept  in  store. 

When  the  sights  are  fixed  on  one  side  of  the  gun,  a  small,  light 
shield  might  be  attached  at  an  angle  to  the  carriage  that  would  pro- 
tect the  gunner  from  the  direct  fire  of  musketry  at  the  least. 

The  principle  on  whidi  the  disc-gun  is  constructed,  admits  of  very 
extended  application.  The  recoil  is  so  trifling  that  it  seems  probable 
a  fonnidable  weapon,  to  be  fired  with  a  rest  from  the  padded  shoulder, 
could  be  made  so  light  as  to  be  conveniently  borne  by  a  mule  carrying 
a  good  load  of  suitable  ammunition  ;  and  that  for  a  sportsman  to  kill 
"  burra  shikar,"  large  gavie,  a  handy,  yet  most  destructive  disc-gun 
could  be  easily  built. 

What  a  cheap,  convenient  wall-piece  might  be  constructed  for  de- 
stroying the  thickest  gabious  and  sap-rollers!  Indeed,  as  the  disc 
ricochets  greatly,  and  never  deviates  from  the  line  of  aim,  were  not 
**  fixing  bayonets"  a  puzzler,  I  should  be  tempted  to  say  that  the  ordi- 
nary weapon  of  the  soldier  might  be  constructed  on  this  principle,  and 
that  he  ought  to  be  carefully  instructed  to  fii*e  extremely  low  when 
from  smoke  or  other  causes  he  cannot  take  a  cool  aim. 

The  light  brass  experimental  gun  I  had  made,  was  somewhat 
similar  to  the  plan  but  with  much  less  proportionate  metal  at  the 
junction  of  the  barrel  with  the  enlarged  muzzle.  It  threw  a  disc 
shot  of  above  4  lbs.  Owing  to  the  metal  being  too  thin  where  I 
have  described,  the  gun  cracked  at  that  part,  the  first  trial-shot  that 
was  made  from  the  guimery-ship  at  Devonport.  Possibly  the  metals 
forming  the  cast  were  not  mixed  in  judicious  proportion.  The  gun 
was  then  streugthened  with  a  hoop  over  the  crack,  but  insufficiently. 
Moreover,  the  bolt  forming  the  catch  got  displaced,  owing  to  its  having 
been  screwed  in,  parallel  to  the  bottom  of  the  muzzle  instead  of  through 
it  transversely.  The  trials,  however,  though  necessarily  veiy  few, 
from  the  fractui-e  increasing,  appeared  fully  to  establish  that  the  disc 
rotated  rapidly — that  the  direction  was  good — ^the  recoil  little — and, 
under  the  circumstances,  the  range  most  satisfactory. 

The  trial  was  witnessed  by  many  Officere,  who  expressed  great  sur- 
prise that  a  gun  so  Kght  compared  with  the  weight  of  the  shot  should 
perform  so  well.  The  Officer  commanding  the  Gunnery-ship,  and  the 
Officer  commanding  the  Royal  Artillery,  were  subsequently  asked  to 
give  a  certificate  as  to  its  merits. 

I  will  read  you  what  they  wrote  : — 

(Copy.) 

«H.M.S.  'Cambridge,'  12th  December,  1864. 
"  I  was  present  when  Major-General  Hutchinson's  gun,  throwing  a 
'*  disc-shaped  projectile,  was  fired  from  H.M.S. '  Cambridge,' 
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"Three  shots  were  fired.  Projectile  weighed  4 lbs.  2  oz.,  powder 
"  6  oz.  The  first  shot  at  the  1,000  yards  target  was  very  satisf actoiy, 
"  the  direction  excellent  The  rotation  seemed  to  be  perfect.  The 
"  shot  passed  a  short  distance  over  the  target. 

•*  The  two  next  shots  were  indifferent,  which  I  attribute  either  to  the 
"  projectile  not  being  properly  fitted  to  the -gun,  or  else  to  the  gun  itself 
"  Deing  injured.*  So  long  as  the  rotatory  motion  cau  be  preserved,  I 
"  see  no  reason  why  great  accuracy  should  not  be  obtainea  in  striking 
"  an  object. 

"C.  F.  J.  EWART, 

Captain  H.M.S.  'Cambridge.'" 


(Copy.) 

"  Royal  Artillery  District  Office,  Devonport, 
12th  December,  1864. 
"  I  was  one  of  the  spectators  when  the  disc  shot  was  fired  from 
"  Bovcsand  in  the  direction  of  the  Shag  Stone  Rock.  The  weight  of 
"  the  disc  was  4  lbs.  2  oz.,  that  of  the  powder  G  oz.  The  estimated 
"  range  was  about  2,000  yards,  before  it  touched  the  water.  There 
**  was  no  ricochet. 

*'  A.  A.  Shdttleworth, 

Colonel  Commanding  Royal  Artillery, 

Western  District." 

Addressed  as  you  often  are  from  this  table  by  really  scientific  men, 
however  satisfied  I  might  be  in  my  own  ujind  that  the  proposed  gun 
possessed  the  prmcipal  advantagesof  both  rifie  and  smooth-bore  systems, 
it  might  be  presumptuous  in  me  to  appear  before  you  this  evening,  were 
it  not  for  these  favourable  testimonials. 

Some  of  you  may  think  that  if  I  so  fully  beheved  the  gun  could 
prove  useful,  I  ought  as  an  old  soldier,  to  have  proffered  it  to  Govem- 
ment.  I  considered  such  to  be  my  duty,  and  I  accordingly  offered 
tbem  the  free  use  of  the  patent.  I  thought  there  was  a  chance  of  its 
being  accepted,  in  consequence  of  the  satisfactory  certificates  given  by 
Officers  whose  opinions  would  carry  weight,  although  I  had  no  gun  to 
submit  for  trial ;  yet  I  ought  not  to  have  expected  that,  with  a  proper 
regard  for  the  public  purse,  Government  would  ever  be  advised  to 
make  experimental  guns  for  inventors.  AVere  an  exception  made  in 
one  instance,  many  would  be  offended. 

I  had  never  heard  of  Government  manufacturing  for  any  one ;  and 
having  been  President  of  the  Small  Anns  Committee,  I  have  been  a  good 
deal  behind  the  scenes.  The  endeavour  to  satisfy  those  who  forward 
for  trial,  arms  and  ammunition  (X)mplete  in  ^veiy  respect  is  hard  work. 
In  two  years,  while  I  was  connected  with  the  Small  Arms  Committee, 
wc  reported  on,  if  my  memory  sei*ves  me  right,  36  specimens  of  well- 
finished  breech-loaders. 

*  It  was  subsoquenUy  found  to  hare  cracked. — W,  K.  H. 
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The  number  of  inventions  that  would  be  submitted,  on  paper,  with 
well  drawn  plans  and  descriptions,  would  be  endless,  and  the  resources 
of  the  present  estabUshments  quite  insufficient,  did  Government  under- 
take to  manufacture  specimens  at  the  expense  of  the  country. 

At  one  moment  I  thought  of  building  another  trial  gun  myself,  but 
circumstances  needless  to  explain  prevented  me,  and  it  was  not  until 
the  arrival  of  the  '^Miantonomoh"  that  I  again  reflected  on  the  neces- 
sity that  seemed  to  exist  for  our  being  provided  with  ordnance  able  to 
discharge  projectiles  of  really  great  weight  with  good  initial  velocity. 
I  fear  some  of  you  may  think  I  ought  to  have  built  another  gun, 
and  not  have  consented  to  appear  before  you  until  I  could  give  more 
proofs  of  the  capabilities  of  this  kind  of  ordnance, — ^yet  the  certificates 
(corroborated  as  they  might  have  been,  had  1  wished  it,  by  the  testi- 
mony of  many  witnesses)  that  I  have  just  read  to  you,  from  Officers 
in  highly  responsible  positions,  and  whose  characters  are  well  known 
in  the  Service,  prove  that  the  project  is  not  one  of  mere  theory,  but 
has  stood  the  test  of  a  fair  though  short  trial.  What  a  gun  has  done 
once,  it  will  do  again  and  again  under  similar  circumstances,  and  you 
have  unquestionable  evidence  that  the  trial  gun,  imperfect  as  it  was, 
and  radically  wrong  in  the  position  of  the  catch,  gave  proof,  though 
fired  with  only  ordinary  powder  but  -j^th  the  weight  of  the  disc,  through 
but  one  touch-hole,  gave  proof,  I  say,  of  both  accuracy  and  range ;  and 
I  can  state  from  my  personal  knowledge,  that  the  latter  was  obtained 
when  the  gun,  though  repaired,  was  in  very  bad  condition. 

If  violent  concussion  from  a  heavy  sharp-edged,  rounded,  or  flat- 
headed  projectile  (all  the  edge  is  one  head)  with  rapid  rotation — a 
rotation  too  that  tends  to  prevent,  instead  of  aiding  its  glancing  off 
t^e  object  struck — ^be  required  to  smash  the  armour-plating  daily  made 
of  increasing  thickness,  it  seems  proved  that  the  proposed  gun,  which 
is  easily  constructed,  is  well  calculated  to  fumisn  such  requisites  to 
almost  any  amount,  and  at  comparatively  little  expense,  I  am  far 
from  fancying  that  my  proposition  mav  not  be  improved  on  in  its  minor 
details,  but  I  contend  that  it  is  on  this  general  principle,  ponderous 
shot  ought  to  be  projected.  With  heavy  ordnance  I  contend — from 
saving  of  strain  to  barrel,  and  non-diversion  of  gas  to  procure  rotation 
—that  the  simple  plan  I  have  suggested  for  obtaining  rotation  by  a 
f^atch,  is  preferable  to  any  system  of  rifling ;  and  that  for  many  pur- 
poses a  sharp-edged  disc  is  a  better  form  of  projectile  than  a  sphere, 
or  any  modification  of  a  cylinder. 

M  I  subsequently  devised  a  plati  by  which  gun-barrels,  and  all  cylinders 
subjected  to  great  strain  from  within,  might  be  strengthened  to  any 
extent,  but  as  the  gun,  although  the  trouble  of  shrinking  one  cylinder 
over  another  was  avoided,  would  be  expensive  in  manufacture  I  will 
not  enter  further  into  the  subject  than  to  say  that  the  plan  is  peculiarly 
applicable  to  hydraulic  presses,  and  that  the  well  known  firm  of  East- 
man, Amos,  and  Sons,  after  considering  the  principle  of  construction 
were  so  convmced  of  its  correctness  that  they  said  they  would  try  the 
plan,  were  they  ever  engaged  in  a  large  work,  such  as  the  Menai 
Bridge.  Each  of  the  series  of  cyUnders  forming  the  press  is  made  to 
do  as  much  useful  duty  as  the  innermost.    This  is  effected  by  a  calcu- 
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lated  preesore  increased  successivoly  from  the  ontermost,  upon  each 
of  the  cyliiiders  of  fluid  (so  to  call  them)  interposed  between  the 
metal  cylinders.  The  pressure  upon  each  cylinder  of  fluid  (imparted 
by  a  small  piston  and  spiral  screw)  acts  as  a  support  to  the  contiguous 
inner  cylinder  of  metal,  and  is  ultimately  transmitted  as  a  support  to 
the  innermost.  The  plans  of  a  gun  throwing  a  1,000  lb.  spherical,  or 
a  3,000  lb.  cylindrical  shot^  and  of  an  hydraulic  press,  with  the 
explanations  and  calculations,  are  in  this  room,  but  there  is  so  little 
time  I  will  not  ask  you  to  look  at  them. 

It  may  be  thought  extraordinary  by  some  who  have  not  reflected  on 
the  subject,  that  I  should  advocate  the  introduction  of  guns  I  consider 
would  prove  so  destructive — but  there  is  humanity  in  efficiency.  How- 
ever paradoxical  it  may  sound,  all  history  shows,  that  the  better  the  arm, 
the  less  the  slaughter.  The  protracted  warfare  of  the  savage  is  one  of 
extermination,  instead  of  having  a  thirty  years  war,  the  needle  gun 
terminated  a  campaign  in  thuty  days.*  Ships  would  not  be  recklessly 
brought  into  collision,  did  they  carry  such  cannon,  that  a  weU  directed 
shot  from  each,  would  probably  sink  bo^  the  combatants. 

I  thank  you  heartily,  Mr.  Ohairman  and  Gentlemen,  for  having 
listened  to  me  so  patiently,  and  allowed  me  to  take  up  so  much  of 
your  time.  The  system  I  have  suggested  is  such  an  innovation  upon 
established  theories  and  long  usage,  that  I  am  not  so  unreasonable  as 
to  imagine  it  can  at  once  meet  vnih  yoor  approval,  but  I  am  sanguine 
enough  to  believe  that  the  more  you  are  pleased  to  think  over  the 
design — ^the  more  you  reflect  on  the  reasons  that  caused  the  badiv 
proportioned,  the  onlv  experimental  gun  ever  tried,  to  perform  so  well, 
—the  moro  you  will  be  of  opinion,  that  for  many  purposes  the  principle 
of  construction  I  have  endeavoured  to  explain,  possesses  important 
advantages. 

The  CRAXSHAir ;  After  the  very  lucid  statement  we  have  heard  irom  General 
HittchinBon  of  his  inyention,  I  hope  that  some  gentlemen  here  present  acquainted 
with  gunnery  will  &Tour  us  with  their  observations  upon  the  subject. 

Vioe-Adnural  J.  H.  CoDitnroTOK,  C.B. :  One  question  I  should  like  to  put  to 
Cleneral  Hutchinson.  Will  he  be  good  enough  to  explain  bow  his  gmi  would  be 
placed  on  board  ship  ?  That  is  to  say,  consiaering  it  is  yery  shoit,  how  it  would 
be  put  in  position  to  be  efficient,  and  yet  to  project  sufficiently  so  as  to  throw  its  shot 
dear  of  the  thickness  of  the  side  of  our  present  ships  ? 

Qeneral  Hutchiksoh  :  My  idea  was,  that  it  was  so  thin  a  shot,  going  so  much  on 
its  edge,  that  the  embrasure  or  port-hole  would  be  mudi  narrower  than  for  an 
ordinary  ran. 

Adnur^  CobRDTOTON :  I  was  speaking  more  of  the  actual  length  of  the  gun.  The 
thickness  of  the  ship's  side  would  be  almost  as  much  as  the  length  of  the  muzzle  of 
the  gun.  Supposing  the  gim  to  be  supported  on  trunnions,  where  would  the  carriage 
be  ?    Inside  the  ship,  or  suspended  in  the  port  P 

General  HuTCiUHSOK  :  The  carriage  would  not  be  much  longer  than  any  ordinary 
carriage.  Besides  the  check  there  would  be  to  the  recoil  from  friction  and  from  the 
inclination  upwards,  there  would  be  the  elasticity  of  the  india-rubber  sections  of  a 
cylinder.  Ther  would  all  check  recoil.  There  would  be  very  little.  I  remember 
Colonel  Maberfy,  B.A.,  said  he  could  not  understand  how  there  should  be  so  little* 
He  observed,  "  With  a  gun  so  light,  and  shot  so  heayy,  how  is  it  tiiere  is  so  littb 
recoil  ?    All  the  shot  seem  to  roU  out  easily." 

Ca|>tain  Qtrasoe,  BjL  :   Without  wishing  to  be  at  all  oensorioui  on  General 
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Hutehinson*8  very  excellent  and  lucid  remarks,  I  am  only  surprised  that  they  hare 
not  attracted  more  attention.  But  there  is  one  point  I  should  like  to  remark  upon. 
It  is,  that  the  capacity  as  a  shell  for  powder,  of  the  disc  fonn  of  projectile  -mnild  not 
equal  the  capacity  of  the  ^lindro-oonoidal.  That  to  a  grreat  many  minds  is  a  draw- 
back ;  because  ricochet  firing  haying  been  lost  to  artillery,  as  Q-eneral  Hutchinson 
has  said,  since  the  introduction  of  rifled  ordnance,  they  hare  resorted  to,  and 
hope  in  future  ofjerations  to  depend  more  on  the  bursting  charge  of  the  shell. 
That  small  exception,  I  think,  is  almost  the  only  point  for  the  General  to  oon- 
sider. 

Lieut. -General  Hutchikson  :  I  thought  that  in  the  disc  shaped  shot  the  explosion 
would  be  altogether  lateral ;  that  there  would  be  no  fear  of  any  discharge  either  in 
front  or  in  rear.  I  thought  that  the  sides  of  the  shells  might  be  made  so  thin  that 
there  would  be  ample  space  for  the  fulminating  powder. 

Captain  STBAKaE :  It  mieht  be  so ;  there  would  not,  howerer,  be  the  same 
amount  of  space.  But  that  does  not  take  away  from  its  batterinff  or  ricochetinff 
advantages.  It  may,  perhaps,  be  less  useful  as  a  shrapnel  shell.  The  spread  would 
be  lateral,  and  the  balls  of  the  shrapnel  should  hare  a  forward  action.  I  mention 
these  two  points,  because  if  I  can  find  so  little  to  comment  upon,  not,  I  must 
I'epeat,  in  a  spirit  of  oensoriousness,  I  am  only  surprised  that  ^tne  plan  has  not 
attracted  more  attention. 

Lieut.-Gkneral  Hutchikbok  :  It  may  seem  presumption  in  me  to  address  you  at 
all  upon  this  subject,  not  being  a  gunner ;  but  I  hare  thought  a  good  deal  on  this 
subject  all  my  li£. 

Captain  Scott,  R.N. :  If  you  will  allow  me,  I  would  say  there  is  one  point  cer- 
tainly tliat  I,  in  common  with  many  others,  hare  listened  to  with  a  great  deal  of 
pleasure ;  and  if  it  were  more  generally  imitated,  I  think  it  would  yery  much  add  to 
the  results  which  the  country  would  obtain  :  I  mean  the  yeiy  generous  way  in  which 
Geneml  Hutchinson  has  spoken  of  Mr.  WooUcombe.  I  am  sure  we  were  all  yeiy  much 
pleased  with  the  way  in  which  he  spoke  of  Mr.  Woollcombe,  gjying  him  most  of  the 
credit,  speaking  only  of  wliat  he  himself  had  done,  putting  Mr.  WooUcombe  in  tho 
fore  front  rather  tlian  himself.  It  has  ju  st  been  remarked,  that  what  we  want  in  a  shell, 
is  powder  capacity.  I  must  say  myself,  that  one  of  the  chief  desiderata  in  connection 
with  naval  projectiles,  is  that  of  capacity ;  that  unless  we  have  a  capacious  shell  we 
cannot  afibra  to  give  up  the  ricochet  of  the  round  ball ;  we  cannot  afford  to  give  up  its 
many  advantages  without  some  compensation.  At  the  present  instant  all  the  projectiles 
that  are  being  made  for  battering  purposes  have  little  or  no  powder  capacity.  Tlio 
present  nine-mch  chilled  shell  holds  only  2  lb.  18  oz.  The  seven-inch  gun  lias  no 
battering  slioll.  So  that  powder  capacity,  at  present,  has  been  in  a  great  measure 
sacrificed.  If  General  Hutchinson  with  his  projectile,  con  get  a  fi&ir  capacity,  and  at 
the  same  time  penetration,  and  the  projectile  does  not  fly  off*  on  striking  at  a  moderate 
angle,  he  will  have  obtained  a  very  great  advantage  indeed.  But  it  seems  to  me  that 
what  the  disc  projectile  is  specially  adapted  for,  is  precisely  what  tho  General  says, 
for  vertical  flrc.  Our  vessels  at  the  present  time  are  all  of  them  assailable  by  vertical 
&ro.  Tliere  is  no  protection  against  it.  Tho  decks  arc  thin ;  a  huge  projectile  falling 
on  the  deck  would  undoubtedly  go  tlirough  their  bottoms.  Then  I  think  a  still  moro 
valuable  property  will  probably  be  that  of  firing  underwater.  In  the  gun  shaped  as 
General  Hutchinson  lias  described,  you  have  but  to  drop  the  shot  in  and  fire.  I 
believe  that  in  future  warfare  we  shall  see  guns  fired  contimmUy  imder  water.  I 
believe  tliat  firing  under  crater  will  be  one  of  the  most  formidable  means  of  attack  as 
an  addition  to  the  torpedo.  I  think  we  must  look  to  being  assailed  by  tho  torpedo  craft 
in  all  operations.  We  shall  ali^-ays  have  to  be  the  attacking  force,  therefore  our  ships 
will  be  eminently  liable  to  the  operations  of  tho  torpedo.  I  behove  that  the  effect  of 
loading  the  upper  sides  of  our  vessels  with  armour,  and  leaving  tho  parts  under  water 
unprotected,  will  be,  that  they  will  be  speedily  sent  to  tho  bottom.  Although  I  do 
not  quite  agree  in  many  points  that  General  Hutchinson  has  stat^'d,  yet  I  do 
agree  most  fully  in  what  he  has  said  of  the  projectile  rolling  over,  and  the 
ease  with  which  it  is  expelled  from  the  gun.  With  our  heavy  guns  of 
the  present  time,  the  interior  of  the  gun  gets  heated,  and  is  soon  destroyed, 
to  an  extent,  I  believe,  tliat  very  few  are  aware  of.  It  becomes  after  a  time 
like  a  ploughed  field ;  and  what  General  Hutchinson  says  of  his  gun  not  heating. 
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•ad  not  being  dettrojed,  is  undoubtedly  trne.  In  the  lint  place,  tbe  dite-tboi,  in 
comnMii  witb  the  round  ball,  which  I  oonfees  I  hare  t^  a  weakness  for,  rolls  over 
WT  easily,  and  will,  therefore,  be  expelled  from  the  gun  reaej  easibr.  Now,  thero 
win  be  a  great  adranta^  in  that ;  that  the  gun  will  not  recoil  in  the  same  violent 
way.  Again,  and  this  is  a  thing  we  hare  not  tested  with  very  heavy  rifled  guns, 
is  the  effect  upon  the  gunner  at  the  port.  This  gun  will  show  a  decided  advantage 
in  this  respect.  The  only  experiments  I  have  witnessed  of  firing  heavy  guns  togethw 
was  in  the  "  Minotaur,"  and,  subsequently,  in  the  **  Bellerophon."  In  the  *'  Mino- 
taur," firing  150  lb.  round  balls  from  12  ton  guns,  I  found  that  I  could  stand  at  the 
port  very  comfortably ;  but  with  the  rifled  12  ton  gun  flred  from  the  "  Bellerophon," 
it  was  very  uncomfortable,  indeed.  When  you  come  to  fire  a  heavy  elongated  shot, 
the  gas  fixran  the  powder  is  raised  to  a  very  high  temperature,  and  it  expands  on  all 
sides.  I  believe  the  effect  of  it  will  be  a  very  serious  thing.  There  is  another  point 
that  certainly  is  in  favour  of  a  disc  or  round  shot,  which  is  this.  When  we  are  in 
action,  it  is  to  be  honed  we  shall  not  play  at  long  \Mb,  but  shall  at  once  go  in  at 
the  enemy,  as  we  did  of  old ; — because  being  the  attacking  force  it  has  given  us  the 
victory,  and  it  will  always  give  us  the  victory ;  directly  we  come  to  act  upon  the 
defensive,  we  may  give  up  the  game  at  once — ithUat  we  are  the  attacking  force, 
we  shall  constantly  find  that  the  elongated  shot,  impinging  against  the  water,  will 
fly  off  at  a  tangent,  and  instead  of  striking  the  enemy,  will  very  likely  go  on  board 
a  friend.  WluU;  with  studs  coming  out  of  the  shot,  and  what  with  ihe  tendency 
of  the  shot  to  fly  off  right  and  left,  I  believe  we  shall  have  plenty  of  accidents. 
Hardened  or  chilled  shot,  we  Imow,  constantly  break  up  at  the  muxsle  of  the  ffun. 
Therefore,  let  us  have  something  that  is  safe  for  ourselves  to  begin  with.  One  does 
not  like  a  gun  that  goes  off  at  both  ends,  nor  a  shot  that  breaks  up  and  strikes 
your  friend  as  well  as  your  enemy.  Therefore,  I  say,  let  us  have  the  round  ball  or 
disc.  I  think  I  have  shown  some  points  in  which  the  disc  is  really  valuable,  and  I 
sm  sure  that  General  Hutchinson  aeserves  every  credit  for  his  success.  We  may 
find  the  disc  shot  turn  out  to  be  more  valuable  than  was  thought  possible  before  we 
heard  his  explanations. 

Commander  W.  Dawsov,  B.N. :  Some  six  or  seven  years  ago  I  had  some  experiooce 
in  experimental  flrinc  on  board  the  "  Cambridge  "  with  disc  shot,  similar  to  that  of 
General  Hutchinson  s.  Certainly,  the  ranee  we  obtained  from  it  was  very  considerable 
considering  the  means  we  employed.  The  disc  employed  was  that  of  Mr.  WooUcombe. 
Speaking  entirely  from  memory,  and  merely  to  me  you  an  idea  of  the  general  di- 
mensions, I  may  say  that  the  shot  was  about  1  lb.  in  weight ;  the  charge  of  powder 
was  two  or  three  ounces,  and  the  sun  was  a  very  small  gun,  which  was  flred  from  a 
height  of  about  twelve  feet  from  Uie  water's  edge.  I  think  we  flred  it  at  an  eleva- 
tion  of  one  degree.  It  gave  a  range  of  about  700  yards.  I  had  an  idea  that 
this  disc  shot,  Athouf  h  it  miffht  give  a  very  good  range,  oould  not  possibly  give 
a  px>d  direction  unless  the  disc  was  perfectly  vertical.  In  order  to  test  these 
pomts,  Mr.  WooUcombe,  who  loaded  the  gun  himeelf,  gave  the  carriage  of  this 
gon  a  heel  of  about  four  or  flve  degrees ;  he  laid  the  gun  again  at  the  same 
mark,  and  it  went  four,  or  flve,  or  six  hundred  yards  to  the  right  of  the  mark.  The 
number  of  shot  Mr.  WooUcombe  had  was  not  great ;  but  we  repeated  that  experi- 
ment, and  the  shot  went  again  in  the  same  extrtu>rdinary  direction.  It  exactly  con- 
firmed the  theory  in  my  own  mind,  that  the  plane  of  the  trajectory  of  the  shot  must 
be  exactly  Tcrtical,  and  that  in  order  to  get  accuracy  out  of  the  disc-shot,  you  must 
quadrate  your  gun  and  lay  it  with  a  spirit-level  across  the  trunnions.  That  is  a  very 
serious  dififculty,  which  probably  can  be  overcome  for  experimental  purposes  on 
land ;  but  it  is  perfectly  impossible  to  overcome  that  difficulty  on  ship-bo^,  even 
in  the  smoothest  water.  The  decks  of  a  ship  are  not  like  the  flat  plane  of  a  batteiy 
on  shore  ;  and  when  the  gun  is  extreme  trained,  even  in  smooth  water,  it  is  thrown 
out  of  its  quadrature  one  or  two  degrees,  as  the  case  may  be,  and  depending  upon  the 
inclination  of  the  deck.  So  that  it  is  impossible  even  in  smooth  water,  and  of 
eonrse,  when  the  ship  is  heeling  a  Uttle  by  the  .action  of  the  wind,  it  is  stiU  more 
impossible  to  set  over  that  difficulty.  So  I  am  afraid  my  experience  with  reference 
to  accuracy  £ffers  somewhat  from  Captain  Ewarf  s  more  recent  experience.  I 
speak  only  from  memory.    I  think  I  understood  from  Mr.  WooUcombe  the  way  in 


TOL,  XI. 


Digitized  by 


Googk 


68  ▲  aaoBT  avN«  ot0« 

whieb  lk$  got  »t  thi*  cUflc-aliot,  It  itniok  im  m  ratlier  paoulkkr.  It  wan  lAtlMr  Uit 
Ttiult  of  ^eoidtnt  ^b«a  «f  oftleitUition,  He  9aid  lie  wwn  loolpBg  for  the  invptr  «nd 
boat  form  of  Mioqtil^,  and  ho  tlioiAglit  bo  would  |lnd  it  in  iomo  bodies  of  naturo. 
Ho  thought,  poTQftpo,  if  bo  studiod  tbo  pl«neti  bo  would  ftnd  wnQii|  them  a  plonetoiy 
bod^  w£oh  wMoiitod  tbo  beet  ihapo  fop  prqiootilof,  «nd  bo  thought  tbo  pluiot 
Jupitor  would  do,  Biiit  bo  fouud  it  was  ratbor  diffioult  whon  bo  roduood  tbo  pto&ot 
Jupiter,  to  got  it  into  o  gun.  He  thou  ehorteiiod  the  uunor  asit  i  bo  found  etiu  that 
the  abot  hSi  a  tendonoy  to  turn  upon  one  side,  and  to  janb.  He  then  took  a 
aphoFe,  and  bo  out  a  alioe  off  one  pole,  and  a  sUoe  off  tbo  other  nolo  i  and  thua  we 
|pjt  the  fonn  of  the  diao-ihot  wbicn  we  have  before  u«»  without  tno  ebarn  edge,  but 
with  a  ourrad  edgo^  That  was  the  partloular  diso  to  whiob  bo  ocmfiaod  nii  oxperi- 
mente.  He  got  rotation,  not  by  tbo  "  eatoh"  plan  which  Ooneral  Hutohtnaon  hat 
now  introdoood,  but  by  altering  the  oontre  of  gravity  of  the  ehot»  by  boring  a  amall 
hole  on  one  side.    And  his  gun  wea  not  einiilar  to  General  Hutcbinaon'e  gun ;  but 


it  was  the  ordinary  long  gun,  with  the  bore  shaped  to  receiyo  the  diso.  The  waT  he 
got  the  gun  made,  on  this  oooaeion,  was  by  simply  filling  up  a  eylindrioal  bore 
with  two  oheeb  pieces,  one  on  each  aide.    That  was  oidy  a  temporazy  ananflomont  for 


that  particular  gun.  The  other  points  brought  forward  by  G-eneral  Hutchmaon 
are  ouite  different  from  what  Mr.  WooUoombe  then  brought  forward,  especially 
the  snort  gun  which  General  Hutoliinson  has  introduced.  I  do  not  think  tnat  the 
Oeneral  quite  understands  Admiral  Oodrington's  olgection.  It  appears  to  mo  that 
Admiral  Oodrington*  wishes  to  get  the  muzzle  of  the  gun  outside  the  ship  before 
firing  it.  That  was  the  objection  which  I  think  was  not  exactly  understood ;  and 
it  is  a  sorious  objection  £>r  sbip  purposes.* 

lieutenant-C^eneral  HUTCHisSQir :  It  would  not  apply  to  a  turret. 

Commander  Dawion  x  StiU  the  muzzle  must  always  be  external  to  tbo  ship.  I 
dare  say  the  difficulty  b  to  be  oTeroome ;  tou  can  make  your  gun  longer.  I  do  not 
toe  why  you  should  restrict  yourself  to  a  short  gun. 

Lieut. -General  HuTOBDraoir :  There  was  only  one  gun  that  was  oyer  tried.  Un- 
fortunately it  was  too  light  where  the  enlarged  muzzle  urns  joined  to  the  short  banoL 
Captain  Swart  knows  the  excellent  shot  he  made  with  it.  it  went  over  the  tkoua«nd 
yards'  target.  I  bad  it  hooped  up  afterwards,  but  wo  are  always  Uablo  to  moot 
with  accidents  with  first  guns. 

The  Chaibscak  :  The  thanks  of  this  Meeting  are  duo  to  General  Hutchinson  for 
bavinff  brought  forward  this  project.  I  think  yon  will  agree  with  me,  now  that  he 
has  laid  this  system  before  the  meeting,  that  it  wiU  hare  tbo  effect  of  turning  the 
attention  of  the  Authorities  to  it,  in  order  that  it  may  receire  those  trials  which  ho 
himself  ardently  courts. 


*  General  Hutchinson,  finding  that  he  bad  omitted  to  notice  Captain  Dawson's 
argument,  if  anxious  to  state  that  it  appears  difficult  to  think  how  the  deyiation  can 
be  attributable  to  the  cause  suggested,  as  the  action  of  the  air  on  any  side  of  the 
ylindrioally  rotating  disc  will  not  bo  altered,  whatoTor  may  be  the  piano  in  which 
^9  diso  rotates.  There  seems  no  reason,  apart  from  grarity,  why  the  shot  should 
deriate  more  from  the  prolonged  axis  of  the  bore  of  the  gun  in  one  instanoo  than 
in  the  other.  He  alao  desires,  further  to  state  in  answer  to  Admiral  Codrington's 
flueiy  that  the  gun  would  be  inside  the  port,  the  muzzle  might  be  much  longthonod, 
7ft  bs  lighty  for  the  bursting  force  of  the  gas  is  diminished  by  being  snroad  OTor  a 
ifSf^  of  greater  area  than  the  barrel,  and  as  the  unoppoaed  shot  would  be  flying  out 
with  groat  relofity,  the  ^,  without  strainmg  the  sides  of  the  gun^  would  cwioro 
itoalf  >y  £^owing  the  Siying  shot.— Ed. 
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•'ON  THE  WORKING  OP  HEAVT  BROADSIDE  GUNS." 
By  Akpbew  a,  W.  Dkew,  M.A. 

It  is  exactly  two  years  ago,  within  a  day,  since  I  had  the  honour  of 
rtadiDff  a  piH>er  in  this  Instttolioii,  entittod  '^  A  few  rouefa  ideas  for 
**  the  CcmBtmction  and  Arming  of  Iron*elad  Ships  of  War. 

Since  that  time  very  nreat  progress  has  been  made  in  the  art  of 
manofactarine  armour  mates  cund  chilled  iron  shot,  but  from  all  I  have 
seen  and  read,  very  little  has  been  done,  either  in  the  improvement  of 
naval  guns,  or  in  the  method  of  working  them  upon  the  broadside. 
Two  years  ago,  the  12-ton  Armstrong  gun  was  the  most  effective 
weapon  possessed  by  any  English  ship  of  war,  and  I  believe  I  am  not 
wrong  when  I  say  it  still  hol£  its  position. 

Those  of  you  who  were  present  in  this  room  on  the  6th  of  February, 
1865,  will  remember  that  I  proposed  a  method  of  woridng  these  12-ton 
guns  upon  the  broadside,  which  method,  if  it  were  adopted,  would  secure 
many  advantages  not  possible  in  any  existing  plans,  and  would  remove 
many  disadvantages  which  mar  their  effect. 

On  that  occasion  I  did  but  touch  lightly  on  the  plan  for  working  the 
gODS,  the  description  of  which  pUm  occupies  only  two  pages  in  the 
Sth  volume  of  the  Journal  of  the  Institution,  though,  as  may  be  seen 
by  reference  to  my  paper  read  that  evening,  that  the  scheme  was  then 
eoii4)lete,  as  I  shall  mesent  it  to  you  thu  evening,  with  the  excep- 
tion (d  a  plan  which  I  have  recently  devised  for  mnning  heavy 
broadside  gung  in  and  out,  and  this  sees  the  light  for  the  first  time 
this  evening. 

Within  the  last  few  months  I  have  had  the  opportunity  of  inspecting 
the  three  different  methods  of  working  12-ton  guns  on  the  broadside, 
which  have  been  adopted  for  competiBon  in  the  ^*  Bellerophon ;"  but, 
in  my  estimaticm,  they  are  all  op^n  to  the  following  serious  objections. 

1.  They  cannot  give  sufficient  command  over  the  guns,  in  a  heavy 
sca-wav,  to  insure  their  being  worked  with  efficiency  and  safety. 

2.  They  do  not  provide  for  any  increase  of  lateral  training,  beyond 
that  possessed  by  aU  Inroadside  ships,  viz.,  about  80^  each  way. 

3.  They  do  not  afford  so  great  an  amount  of  protection  for  the  gun- 
ners as  the  ordinary  methodi,  inasmuch  as  the  ports  are  larger. 

4.  The  system  of  pivoting  is  weak,  in  two  out  of  three  of  the  plans, 
and  exceedingly  Uable  to  become  deranged  in  action.  The  plan 
adopted  by  Captain  Soott  is,  no  doubt,  a  good  substitute  for  a  pivot, 
but  I  do  not  think  that  it  will  be  found  possible  to  work  12-ton  guns 
in  a  heavy  sea,  without  the  use  of  a  band ^de  pivot,  much  stronger  than 
those  in  use,  and  perfectly  protected  from  the  chance  of  injury,  and 
therefore  to  be  depended  upon  under  all  drcumstances. 

I  am  fuUy  aware  that  it  is  quite  impossible  to  secure  every  good 
point  for  any  one  plan  of  traming  and  working  heavy  guns,  and  that 
the  question  of  superiority  is  only  one  of  degree, 
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The  existing  plans  are  good,  until  we  find  better.  The  qnestion, 
therefore,  is  "  what  good  points  do  we  most  require  for  the  working  of 
heavy  broadside  guns  ?" 

1  have  already  stated  the  principal  objections  which  I  make  agamat 
the  three  competitive  plans  for  working  12-ton  guns,  as  fitted  in  the 
"  Bellerophon ;"  and  I  think  I  can  show  that  their  defective  points  are, 
of  all  others,  those  to  which  the  greatest  amount  of  attention  shodd 
have  been  paid, 

I  claim  that  my  plan  does  not  possess  any  of  these  objections,  and 
that  its  drawbacks  are  not  nearly  so  serious  as  those  of  the  experi- 
mental plans  ;  while  its  advantages  are  very  much  greater. 

I  ought  perhaps  to  state  here  that  soon  after  my  appearance  in 
this  theatre  (oji  the  Cth  February,  18C5)  I  submitted  my  method  of 
trainmg  heavy  broadside  guns  to  the  late  Admiralty,  telling  their 
Lordships  that  my  plans  wei-e  quite  at  their  service,  without  fee 
or  reward,  should  they  desire  to  make  any  use  of  them.  To  my 
great  surprise  I  was  immediately  requested  to  call  at  the  Admi- 
ralty and  explain  my  plans  in  detail.  I  had  expected  that,  perhaps 
in  a  couple  of  months'  time,  I  might  receive  some  intimation  of  their 
Lordships'  pleasure,  but  in  three  days  from  the  time  I  despatched  my 
offer  they  were  in  full  possession  of  all  I  had  to  tell  them.  I  was 
received  at  the  Admiralty  by  the  Comptroller  and  the  Chief  Constructor 
of  the  Navy,  both  of  whom  went  carefully  through  the  plans,  point 
after  point;  and,  at  the  conclusion  of  a  long  interview,  the  former 
gentleman  informed  me  that  the  Chief  Constructor  and  himself  had 
formed  so  good  an  opinion  of  the  plans  proposed  by  me,  that  it  was  their 
intention  to  submit  them  to  the  '^  board,"  for  adoption,  or  at  least  for 
competition  with  other  plans.  This  accordingly  they  did ;  but,  alas ! 
some  member  of  the  board  thought  he  saw  a  defect,  and  imagined 
that  the  port  I  proposed  would  weaken  the  side  of  the  ship  to  an  un- 
desirable extent,  though  the  Chief  Constructor  had  allowed  in  my  pre- 
sence that  this  need  not  be  the  case.  Indeed  on  actual  measurement 
I  found  that  my  port  did  not  require  so  much  of  the  ship's  side  to  be 
cut  away  as  the  present  style  of  broadside  port.  Nevertheless,  I  was 
informed  that  the  (supposed)  objection  was  fatal  to  the  adoption  of 
myplans. 

Upon  receipt  of  this  letter,  I  made  an  application  to  be  informed  as 
to  the  precise  grounds  upon  which  the  objection  had  been  based,  as  I 
had  reason  to  believe  that  I  could  easily  overcome  it,  and  that  further 
suggestions  from  me  would  be  found  to  meet  the  objection. 

Their  Lordships  thereupon  commanded  me  to  be  informed  that  '*  they 
"could  not  take  upon  themselves  to  disclose  the  grounds  upon  which 
"their  decisions  were  based,  but  would  be  happy  to  receive  any 
"  further  suggestions  from  me." 

Considering  that  I  was  not  a  professional  inventor,  seeking  reward  at 
their  hands,  I  thought  that  their  Lordships  might  at  least  have  allowed 
me  to  know  the  precise  nature  of  the  ODJections  they  had  discovered, 
in  order  that  if  they  really  existed,  I  mieht  know  in  which  durection  to 
turn  my  attention.  Not  unnaturally,  I  declined  taking  any  further 
trouble,  determming  that  if  I  ever  pursued  the  matter,  I  would  await 
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some  fitting^  opportunity  for  coming  here  again,  and  inviting  discussion 
among  the  scientific  members  of  this  Institution,  upon  the  merits  and 
demerits  of  my  system  of  working  heavy  broadside  gons. 

I  will  now  describe  the  general  plan  which  I  sketched  oat  in  my 
former  lecture ;  first  observing  that  the  points  I  aim  at  securing  are, 
perfect  control  over  the  gun,  under  all  possible  conditions ;  a  large 
amount  of  lateral  training ;  a  small  open  port ;  a  simple  but  powerftil 
mechsmical  contrivance  for  training  the  gun  which  shall  enable  one  man 
to  keep  the  gun  bearing  upon  its  object ;  a  similar  contrivance  for  run- 
ning the  gun  in  and  out,  also  to  be  effected  by  one  man,  in  a  very  small 
space  of  time ;  and  lastly,  an  adequate  amount  of  protection  for  the 
crew  of  the  gun  and  its  necessary  machinery. 

These,  it  will  be  allowed,  are  all  great  advantages.  I  proceed  to 
secure  them  by  the  following  means : — 

I  first  of  all  pierce  the  ship's  side,  and  form  what  appears  to  be  an 
unusually  large  port  4  feet  wide  and  6  feet  high,  the  upper  portion  of 
which  is  circular,  and  the  edges  of  which  are  square,  t.«.,  tne  port  is 
cut  straight  through  the  ship's  side,  at  right  angles  to  it,  without  any 
beveling  away  inboard.  1  have  been  told  that  such  a  port  would 
weaken  the  side  of  a  ship  to  an  undesirable  extent,  and,  as  far  as  I  have 
been  able  to  gather,  this  was  the  real  reason  why  the  late  Admiralty 
did  not  adopt  my  plans. 

The  Chief  Constructor  had  pointed  out  to  me  that  this  might  be 
urged  as  an  objection ;  but  upon  my  asking  him  "  whether  he  himself 
"believed  my  port  weakened  the  side  of  the  ship  to  a  greater  extent  than 
^^  those  parts  already  JUted  to  certain  broadside  ships  for  \2'ton  gunsf*\iQ 
candidly  confessed  he  did  not  think  it  was  so. 

The  ports  at  present  used  for  working  12-ton  guns  are  very  decep- 
tive ;  they  appear  exceedingly  small,  when  viewed  from  the  outside,  and, 
i^parently,  there  is  little  room  for  the  admission  of  shot  or  shell,  but 
the  fact  is  the  ports  are  only  small  to  look  at.  The  edges  are  beveled 
away  inside,  so  that  there  is  nothing  left  except  the  external  armour 
plate,  to  prevent  the  free  admission  of  shot ;  the  backing  is  all  cut 
away,  and  practically  the  ports  are  very  large. 

I  will,  however,  suppose  that  the  present  style  of  port  is  as  strong 
for  defensive  purposes  as  it  looks  from  the  outside ;  and  will  grant  to 
it  all  the  merit  it  can  claim  on  this  score.  From  actual  measmement 
in  the  "  Minotaur,"  *'  Northumberiand,"  and  "  Bellerophon,"  I  find  that 
the  smallest  port  yet  fitted  for  a  12-ton  gun  has  an  exposed  area  of 
more  than  0  square  feet.  The  exposed  area  of  my  port  is  4*283  square 
feet,  or  in  other  words,  less  than  half  that  of  the  ordinary  port ;  con- 
sequently, when  I  have  shown  that  my  small  exposed  port  does  not 
cause  me  to  lose  any  substantial  advantage  possessed  by  a  larger  one, 
but  does  give  me  many  advantages  which  they  cannot  afford,  I  think  I 
have  achieved  something  in  reducing  9  square  feet  of  open  port  to  less 
than  4|.  But,  I  apprehend,  it  was  the  supposed  tendency  to  weaken 
the  structural  strength  of  the  ship  which  was  feared  in  the  case  of  a  port 
4  feet  wide ;  whereas,  in  truth,  the  port  I  propose  cannot  weaken  the  side 
of  the  ship  so  much  as  those  already  in  use.  It  is  very  easy  to  say 
that  my  port  is  4  feet  wide,  and  the  existing  ports  are  little  more  than 
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2  feet  wide,  and  therefore  that  the  former  must  Cut  into  the  8ide  (or 
in  other  words  weaken  it)  twice  as  much  as  the  latter,  bat  this  ia 
not  true,  for  there  is  a  certain  law,  known  to  every  mechanic,  that  the 
greatest  strength  of  any  structure  is  the  strength  of  its  weakest  part. 

Now,  inasmuch  as  the  ed^es  of  my  port  are  square  from  outside  to 
inside,  the  total  extent  to  wuich  the  ship  is  weakened,  longitudinallyi 
is  represented  by  the  width  of  the  port,  viz.,  4  feet. 

In  the  case  of  the  ordinary  port,  the  weakest  part  is  to  be  fotiiid 
inboard^  where,  instead  of  4  feet,  the  side  of  the  ship  is  cut  away  to 
more  than  5  feet,  and  this  latter  figure  represents  the  real  extent  to 
which  the  side  of  the  ship  is  weakened,  for  it  must  not  be  forgotten 
that  the  framework  of  the  ship  is  inside,  and  it  is  the  framework,  and 
not  the  armour- plating  or  its  backing,  which  gives  strength  to  the 
structure.  This  being  so,  every  inch  which  is  cut  away  from  the 
inside  of  the  port,  weakens  the  side  of  the  ship  to  that  extent ;  so 
that  my  4  feet  port,  instead  of  being  a  source  of  weakneM,  as  compared 
with  the  present  style  of  port,  is  exactly  the  contrary  in  the  proportion 
of  4  to  5,  where  the  higher  number  represents  the  greatest  weakness. 
I  am  aware  that  my  port  is  somewhat  higher  than  those  in  use,  bat 
inasmuch  as  I  do  not  cut  into,  or  interfere  with,  the  main  deck  or 
upper  deck  beams,  I  do  not  in  any  way  weaken  the  vertical  strength 
or  the  ship. 

Such,  then,  is  the  port  I  originally  pierce  in  the  side  of  the  ship,  and 
I  have  travelled  rather  out  of  my  way  to  show  that  in  doing  this,  I  do 
not  cause  any  local  weakness,  but  the  opposite !  Within  this  port  I 
place  what  I  call  a  *'  broadside  turret!'*  This  turret  is  of  a  cylindri- 
cal shape,  with  a  spherical  head,  and  has  its  inner  part  cut  away  so 
as  to  be  quite  open  to  the  fighting  deck,  but  externally  is  a  perfect 
turret.  (See  Plate  III).  Like  a  central  cupola  on  Captain  Coles'  plan, 
this  broadside  turret  revolves  upon  a  pivot  in  its  centre,  carrying 
the  gun  with  it,  to  the  extent  of  lateral  training  which  it  is  possible 
to  obtain.  The  gun*slide  and  the  base  of  the  turret  are  in  one  piece, 
or,  as  it  would  be  in  practice,  the  slide  would  be  firmly  attached  to  the 
lower  part  of  the  turret,  so  that  when  the  turret  moves,  the  gun 
moves. 

Both  turret  and  gun  are  set  in  motion  (for  training  purposes)  by  a 
winch,  acting  at  the  rear  end  of  the  gun*slide,  where  a  raised  frame- 
work of  iron,  less  than  the  height  of  the  gun  at  the  breech,  and 
protected  from  shot  by  the  gun  itself,  would  contain  all  the  needful 
machinery  both  for  training  and  running  the  gun  in  and  out,  which 
would  simply  be  a  winch  fitted  with  multiplying  power,  and  capable 
of  being  thrown  out  of  gear  as  required. 

The  turret,  gun,  and  shde  may  be  considered  as  one  machine,  viz., 
as  a  lever  of  the  second  order,  with  the  power  acting  at  a  considerable 
distance  from  the  weight.  The  leverage  would  be  so  great,  when 
the  g^  was  run  out  for  firing,  that  the  power  required  for  moving 
the  machine  (in  other  words  for  training  the  gun)  would  be  exceed* 
ingly  small,  so  small,  that  with  the  assistance  of  a  windb,  the  strength 
of  one  man  would  amply  suffice  for  the  purpose* 

The  weight  of  the  gun  and  turret  (about  20  tons)  would  be  almost 
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entiielj  borne  by  the  pvot,  except  when  the  gun  was  ran  in  for 
loadiD^,  when  of  course  the  wheels  of  the  gun-slide  would  take 
their  share  of  the  weight. 

Accordingly  I  provide  a  hollow  cylindrical  pivot  of  about  a  foot  in 
diameter  from  outside  to  outside,  made  of  4 -inch  iron ;  just  such  a 
pirot  as  Captain  Coles  uses  for  bearing  the  weight  of  his  central 
cupolas,  only  about  a  third  of  the  size,  the  weight  to  be  carried  not 
being  much  more  than  a  tenth  part  of  a  central  cupola  with  its  guns. 
Hiis  piTOt  is  perfectly  protected  from  shot  or  accident  by  the  lower 
part  of  the  turret,  and  by  the  adjacent  armour  plates,  so  that  it  is 
almost  impossible  that  the  pivot  could  be  damaged ;  for  even  if  it 
were  to  be  struck  by  a  shot  which  had  succeeded  in  penetrating  the 
ship's  side,  it  could  hardly  receive  any  injury.  At  all  events  the  pivot 
I  propose,  and  the  protection  I  give  it,  is  greatly  superior  to  any 
pivot  yet  devised  for  working  broadside  guns. 

The  tuiret  I  employ  is  very  small,  being  only  6  feet  high,  4  feet  in 
diameter  over  all,  and  6  inches  thick,  and  exactly  fitting  into  the 
original  port  pierced  in  the  ship's  side,  only  leaving  sufficient  room 
for  it  to  work.  The  turret  itself  is  pierced  just  enough  to  admit  the 
muzzle  of  a  12-ton  gun,  and  to  allow  of  its  elevation  and  depression 
some  7**  or  8**.  The  consequence  is  that  the  exposed  port  is  so  small 
(8  feet  high  and  1  foot  8  inches*  wide)  that  the  greatest  possible 
amount  of  protection  is  given  to  the  crew  of  the  gun.  It  is  useless 
to  say,  as  some  Naval  Officer  said  on  a  former  occasion,  "we  do  not 
'•  want  our  men  protected,"  for  the  country  insists  upon  having  its 
men  protected.  Moreover,  the  greatest  fire-eater  will  allow  that  he 
wants  his  gun  and  its  carriage  and  the  needful  apparatus  for  working 
it  protected,  for  if  this  precaution  be  neglected,  all  the  bravery  in 
the  world  cmmot  save  the  capture  of  a  ship  whose  gune  are  disabled. 

It  wfll,  therefore,  be  quite  plain  that  my  port,  which  has  only  an 
exposed  area  of  4-283  square  feet,  gives  a  much  greater  amount  of 
protecticm  for  crew,  gun,  and  its  apparatus,  than  that  afforded  by  the 
present  ports  fitted  to  the  latest  broadside  ships,  which  have  an 
exposed  area  of  9  square  feet. 

But,  it  may  be  said,  you  may  purchase  protection  at  too  dear  a 
price.  To  this  I  reply,  that  so  far  from  this  being  the  case,  I  actually 
obtain  it  without  paying  so  much  for  it,  as  is  paid  by  the  existing 
ports  for  the  small  amount  of  protection  they  obtain.  The  elevation 
and  depression  would  be  about  the  same  in  both  cases,  but  as  regards 
the  lateral  training  of  the  guns  there  is  no  comparison. 

The  existing  s^le  of  porj  with  its  9  square  feet  of  exposed  area 
baiely  swords  80°  of  training,  making  a  total  arc  of  training  of  60*. 
My  port^  which  I  have  shown  does  not  weaken  the  side  of  the  ship 
80  much  as  an  ordinary  port,  and  which  leaves  only  4  square  feet 
exposed  for  the  admission  of  shot,  nevertheless  provides  for  the 
lateral  training  of  the  gun  to  the  extent  of  60*  each  way,  making  a 

*  Sinc«  the  deUrery  of  this  leotm*e  I  have  found  that  I  muBt  allow  a  few  more 
inchei  in  the  width  of  the  port,  to  allow  of  the  aim  being  taken  along  the  tide  of  the 
fan.— AJLW.B. 
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total  arc  of  training  of  100°,  or  about  two-thirds  as  much  again  as 
the  existing  amount. 

It  is  the  easiest  thing  in  the  world  to  provide  for  a  great  amount 
of  training,  so  long  as  you  increase  the  size  of  the  port ;  but  in  this 
plan,  which  I  submit  to  you,  I  get  the  maximum  of  training,  with  the 
minimum  size  of  port,  both  as  regards  the  weakening  of  the  ship  and 
also  the  exposed  area ;  consequently  I  sacrifice  nothing  at  all  in  order 
to  obtain  protection,  but  on  the  conti-ary  I  gain  in  every  respect.  Two 
years  ago  I  was  told  here  that  it  was  a  matter  of  no  great  consequence, 
whether  broadside  guns  were  capable  of  gi-eat  lateral  ti*aining  or  not,  as 
the  double  screw  principle  would  speedily  enable  them  to  be  trained 
everywhere.  To  this  I  demur,  as  I  did  then,  as  it  is  not  fair  in  a 
•comparison  of  plans  to  ima^ne  the  exponent  of  one  plan  as  having 
•double  screws  and  the  other  not.  If  my  plan  be  compared  to  the 
existing  plan,  then  if  the  ship  representing  the  latter  has  double 
screws,  the  former  must  also  be  supposed  to  have  them,  when  I  shall 
«how  that  I  still  have  the  advantage. 

But  in  point  of  fact,  it  is  a  very  doubtful  point  whether  in  extremely 
long  ships,  like  the  "Agincourt"  or  "Warrior,"  the  double  screw 
principle  would  enable  them  to  turn  with  sufficient  rapidity  to  be  of 
any  service  in  working  their  guns,  while  at  any  rate,  that  ship  which 
could  train  her  guns  through  the  largest  arc,  would  require  the  least 
assistance  from  her  screws,  and  therefore  would  be  so  much  the  more 
serviceable  ship  of  the  two. 

Again,  in  any  ship,  whether  short  or  long,  the  screws  may  be 
injured,  or  the  engines  disabled,  and  if  this  were  the  case  in  two  ships 
engaging  each  other,  then  would  come  in  the  value  of  great 
lateral  training  of  guns.  The  same  advantage  would  hold  good  in 
the  case  of  a  ship  attacking  a  fort,  or  choosing  a  position  for  attacking 
a  vessel,  in  either  of  which  cases  the  power  of  training  broadside 
guns  through  an  arc  of  100°,  instead  of  60°,  might  very  easily  make 
all  the  difference  between  victory  and  defeat.  This,  by  the  way,  is 
where  the  turret-ship  proper  is  seen  to  its  greatest  advantage,  by 
reason  of  the  very  large  amount  of  training  which  all  her  guns  have. 
My  plan  is  to  bring  the  broadside-ship  as  near  the  turret-ship,  in 
point  of  training,  as  it  can  possibly  be  brought. 

A  recent  experiment,  made  at  Shoeburyness,  has  enabled  me  to 
show  the  great  value  which  is  to  be  attached  to  my  method  of 
working  12-ton  800-prs.  on  the  broadside,  so  as  to  gain  an  additional 
40°  to  the  arc  of  training. 

The  experiment  was  that  of  firing  at  an  improved  "  Wan-ior"  target 
placed  at  an  obliquity  of  30°  from  a  right  angle,  or  in  other  words 
at  the  extreme  angle  of  training  possible  to  be  obtained  by  any  exist- 
ing broadside-ship  for  all  her  guns. 

The  result  of  this  experiment  was,  that  the  target  was  penetiatcd 
by  a  Palliser  shot  fired  from  the  7-inch  Woolwich  gun,  the  weight 
of  which  gun  is  only  6^  tons. 

Suppose,  for  an  instant,  that  the  target  had  been  the  actual 
"Warrior,"  and  the  gun  had  been  fired  from  an  enemy's  battery. 
The  "  Warrior  '*  could  not  have  decreased  the  angle  of  obliquity  her 
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^des  made  with  the  Hae  of  fire,  without  doing  away  with  the  possi- 
bility of  answering  the  battery  with  her  own  guns.  But  suppose 
tliat  the  "  Warrior  "  were  fitted  with  my  ports,  and  with  12-ton  guns, 
she  could  then,  with  a  slight  touch  of  the  hehn,  decrease  the  angle 
at  which  her  sides  were  inclined  to  the  line  of  fire,  from  60**  to  40% 
and  still  be  able  to  answer  the  battery  with  all  her  guns,  and  it 
remains  to  be  proved  that,  at  an  angle  of  40^,  her  sides  could  be 
penetrated  by  any  gun  in  existence,  notwithstanding  the  penetration 
of  the  improved  '*  Wanior  "  target  at  an  angle  of  60°. 

The  least  that  can  be  said  for  my  plan  of  providing  a  great  increase 
of  lateral  training  is,  that  1  have  all  the  chance  on  my  side  that  no 
penetration  would  be  possible  when  my  guns  were  extreme  tmined, 
whereas  the  contrary  has  now  been  proved  to  be  the  case  as  regards 
the  existing  broadside-ships. 

I  do  not  know  that  anything  further  need  be  said  about  my  method 
of  training  broadside-guns,  in  order  to  make  it  intelligible,  except 
tliat  in  place  of  the  ordinary  kind  of  rollers,  1  should  substitute 
flanged  wheels  for  the  gmi-slide  and  also  for  the  gun-carriage,  so  as  to 
give  steadiness. 

The  pattern  would  be  something  like  a  railway  carriage-wheel,  the 
size,  that  of  the  ordinary  roller  in  use,  except  those  at  the  rear 
end  of  the  slide,  which  would  be  somewhat  larger,  and  to  these  would 
be  fitted  a  lever  break,  so  that  the  training  of  the  gun  could  be 
chedLed  at  any  required  point,  and  the  gun  fired  without  any  chance 
of  the  slide  shifting  and  thereby  diverting  the  aim. 

1  still  advocate  the  use  of  iron  for  everything  connected  with  the 
gun  and  its  carriage.  Along  the  sUde  I  would  fit  iron  ways  on  which 
the  wheels  of  the  gun-carriage  would  rest  and  run  with  the  least 
possible  amount  of  friction,  so  as  to  facilitate  the  operation  of  running 
the  gon  in  and  out. 

Ilie  best  meUiod  of  taking  up  the  recoil  of  the  gun,  is  I  think, 
that  employed  in  the  compressors  fitted  to  the  competitive  carriages 
of  Sir  WiUiam  Armstrong  and  Captain  Scott  on  board  the 
"Bellerophon,"  both  of  which  compressors,  I  am  informed,  work 
extremely  well  and  are  the  inventions  of  the  above-named  gentle- 
men. 

Before  I  pass  away  altogether  from  the  subject  of  training  guns, 
I  wish  to  point  out  another  advantage  which  my  plan  secures.  It  is 
that  of  closmg  the  open  port  while  the  gun  is  loading,  by  turning  it 
away  from  the  point  of  firing. 

In  the  ordinaiy  broadside-ship,  when  the  gun  is  fired  and  recoils, 
it  leaves  the  whole  of  the  port  open,  and  until  the  gun  is  reloaded 
and  run  out  again,  the  crew  of  the  gun  aie  completely  exposed,, 
whereas  with  my  ports  the  fire  of  the  gun  is  delivered,  when  a  few 
turns  of  the  training-winch  causes  the  small  open  port  there  is  to 
tlisappear  entirely ;  and  it  must  be  remembered  that  if  two  ships  are 
pretty  nearly  matched  in  speed,  size,  weight,  and  number  of  guns, 
that  ship  wiU  eventually  win  the  fight  which  has  the  greatest  number 
of  men  left  unininred.  A  few  well-directed  shells  exploding  through 
open  ports  would  soon  reduce  a  ship's  company  to  nothing,  at  which 
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point  it  is  a  matter  of  no  consequence  that  the  vessel  has  a  nnmber 
of  splendid  guns,  if  she  has  not  the  men  loft  alive  to  work  them. 

I  now  come  to  the  subject  of  running  heavy  guns  in  and  out.  On 
this  point  it  has  struck  me  that  the  present  plan  of  using  an  endless 
chain  passing  over  rollers,  is  singularly  ill  adapted  to  do  the  work 
required  of  it.  Moreover,  I  cannot  see  how  it  can  possibly  be 
expected  to  work  in  a  heavy  sea-way. 

i  have,  therefore,  devised  a  plan  of  running  guns  in  and  out,  which 

Elan  I  think  will  give  perfect  control  over  3ie  heaviest  gtm,  in  the 
eaviest  sea,  and  with  the  ship  pitching  and  rolling  to  any  extent. 

In  the  recent  cruize  of  the  hx)n-clad  ships  of  the  Channel  Fleet,  the 
much-vaunted  "  Bellerophon  "  was  utterly  unable  to  fire  her  guns  when 
she  was  only  rolling  some  18",  and  this,  partly  on  account  of  her 
large  open  ports  admitting  so  much  water,  and  partly  on  account  <^ 
the  impossibility  of  running  the  guns  out  with  the  endless  chidn, 
which  having  a  certain  amount  of  slack,  threatened  at  every  lurch 
the  ship  gave,  to  allow  the  gun  to  "  take  charge." 

A  ship  fitted  with  my  plans  would  be  open  to  neither  of  these 
objections ;  first,  on  account  of  the  extremely  small  open  port,  and 
next  on  account  of  the  finn  hold  and  the  perfect  control  which  my 
apparatus  would  give  over  the  gun  in  every  conceiv^le  position. 
Indeed  so  long  as  the  muzzle  of  the  gun  did  not  actually  enter  Uie 
water  at  each  roll,  I  would  undertake,  by  a  small  addition  to  my 
port,  to  continue  the  accurate  firing  of  the  guns,  when  the 
'< Bellerophon"  would  be  making  for  the  ^gli»b  shore;  and  if 
engaged  with  her  in  very  rough  weather,  to  sink  her  when  she 
could  not  open  a  single  port  to  return  my  fire. 

Instead  of  an  enSess  chain,  I  propose  an  endless  screw,  which  wi& 
be  Men  at  a  glance  (Plate  IV)  to  afford  a  perfectly  vice-like  grip,  so 
that  the  gim  may,  by  the  inexorable  compulsion  of  mechanical  f^roe, 
be  miuie  to  go  out  or  in,  with  the  utmost  certainty  and  at  the  same 
uniform  pace,  no  matter  how  much  the  ship  is  pitching  and  rolling 
about. 

I  provide  two  screws  the  length  of  the  gun  slide,  one  to  be  fixed  <m 
each  side  of  the  gun-carriage.  These  screws  would  be  right-  and  left- 
handed,  with  a  rather  coarse,  flat  thread,  and  would  be  pivoted  at  both 
ends ;  at  the  rear  end  of  the  gun,  in  the  raised  framework  which  contMis 
the  training-winch,  and  the  other  end  in  a  smaller  framework  attached 
to  the  slide.  The  screws  would  be  set  in  motion  by  the  same  winoh 
which  trains  the  gun,  the  machinery  being  thrown  out  of  gear  for  the 
one  purpose  and  into  gear  for  the  othen  The  screws  would  work 
through  boxes,  fixed  to  v^  sides  of  the  carriage,  contaiBing  the  matrix 
of  the  screws ;  and  lest  the  rapidity  of  the  recoil  of  the  gun  should  en- 
danger the  stripfHng  off  the  thread  of  the  screws  the  boxes  would 
be  made  in  two  pieces,  so  that  by  a  hinge-like  procees  the  screws 
would  be  altogether  disconnected  from  the  gun  while  it  was  in  the  act 
of  being  fired.  In  Plate  I,  I  have  placed  the  screws  rather  high  up, 
and  for  this  reason,  they  are  protected  by  the  turret  from  injury  by 
shot,  and  tiie  fact  (^  their  being  in  the  position  shown  will  seoure 
greiit  steadiness  for  the  gun  when  the  ship  is  pitdiing.    They  migte 
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however  as  easily  be  placed  lower  down,  and  I  may  be  told  ^^  that  in 
"their  present  position,  they  woidd  be  decidedly  in  the  way  of  the 
"  men  loading  the  gun ;"  but  this  is  not  so,  as  there  would  be  suffi- 
cient room  for  a  man  to  pass  between  the  end  of  the  screw  and  the 
turret.  But  if  the  position  of  the  screws  at  the  sides  of  the  carriage 
were  to  be  found  inconvenient,  one  single  screw  would  suffice,  and 
this  might  be  placed  in  the  middle  of  the  slide,  just  clear  of  the  under 
part  of  the  gun,  and  stUl  as  before  the  same  winch  would  do  the  double 
work  of  training  the  gun  and  running  it  in  and  out. 

It  may  be  thought  that  although  the  screw  is  a  very  powerful 
piece  of  mechanism,  it  is  slow  in  its  action,  and  so  it  is  by  itself ;  but 
connected  with  a  winch  with  multiplying  power,  the  screws  I  propose 
would  not  have  the  disadvantage  of  being  slow  in  their  action ;  on  the 
contrary,  I  should  anticipate  that  with  the  above  named  machinery,  a 
12-ton  gun  could,  even  in  smooth  water,  bo  nm  out  and  in  more  quickly 
than  is  now  possible  with  an  endless  chain,  while  in  a  heavy  sea  there 
would  be  no  comparison  whatever. 

In  summing  up  the  description  of  these  plans  I  claim  and  can  prove 
that  I  was  the  first  to  suggest  the  training  of  heavy  broadside  guns 
by  machinery  placed  at  the  rear  end  of  the  gun-sliae ;  indeed  when 
I  introduced  tiiat  idea  two  years  ago  in  this  room,  no  such  plan  had 
been  adopted  in  the  Navy ;  but  long  before  that  I  had  made  it  known, 
and  I  have  in  my  possession  a  letter  from  the  present  "  Chief  Con- 
structor," bearing  date  September,  1868,  and  another  from  the  present 
First  Lord,  in  boui  which  letters  my  plan  is  referred  to.  I  have  also  a 
tradesman's  bill,  dated  July,  1862,  for  the  construction  of  a  model 
illustrating  the  whole  of  these  ideas  of  mine,  except  tiiat  of  the  end- 
less screw  f  of  running  guns  in  and  out,  which  I  have  only  lately 
devised. 

And  now  I  will  bring  this  paper  to  its  conclusion,  with  an  apology 
for  its  rambling  character,  only  observing  that  being  the  incumbent  of 
a  large  and  poor  suburban  district,  and  having  for  many  weeks  past 
had  neariy  500  poor  families  in  utter  destitution,  and  lookmg  to  me  for 
help,  I  have  been  prevented  by  almost  incessant  work,  night  and  day, 
from  devoting  any  time  to  its  more  careful  preparation  ana  revisal,  for 
with  me  these  things  are  matters  of  amusement  and  recreation  rather 
than  work.  I  am  quite  sure  therefore  that  this  paper  must  be  full  of 
verbal  inaccuracies  and  errors  of  construction,  out  I  trust  you  will 
pardon  all  these  faults  when  you  know  the  c&use  of  my  hurry.  Having 
promised  some  months  a^  to  prepare  and  read  a  paper  upon  the 
working  of  heavy  broadside  ^ns,  and  being  set  down  in  your  printed 
programme  to  do  so,  I  have  endeavoured,  as  best  I  could,  to  keep  my 
promise,  though  I  have  been  obli^d  to  snatch  my  time  for  doing  it 
principally  after  twelve  o'clock  at  mght. 

If  1  have  omitted  any  material  point,  or  have  not  made  my  ideas 
clear  to  you,  I  shall  be  very  happy  to  answer  any  questions  you  may 
desire  to  put  to  me.  I  thank  you  much  for  the  attention  you  have 
given  m€^  both  on  the  present,  and  also  on  the  former  occasioa 
when  I  had  the  honour  of  i^ypearing  before  you. 
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The  Chairman  :  We  tliwik  Mr.  Drew  for  the  paper  which  he  has  just  read  to  us. 
It  displays  great  ability,  and  I  hope  some  of  the  gentlemen  present  will  give  their 
opinions  respecting  it. 

Commander  Dawson  :  I  think  we  must  all  be  pleased  with  this  paper  which  is 
excessivclv  clear,  and  which  Mr.  Drew  has  taken  the  pains  to  come  forward  and  read. 
I  rise  rather  for  the  purpose  of  eliciting  more  information,  than  for  the  purpose  of 
finding  £Eiult.  It  appears  to  me  that,  by  cutting  away  the  bottom  of  the  turret  and 
reducing  the  wast€  part,  you  would  not  cut  away  so  much  of  the  ship's  side.  By 
cutting  away  the  ship's  side  only  one  half  that  height,  you  might  do  away  with  what 
appears  to  me  to  be  the  waste  part  of  the  turret. 

Mr.  Deew  :  The  lower  part^  that  would  place  the  muzzle  of  the  gun  so  near  the 
water? 

Commander  Dawson  :  I  mean,  keep  the  gun  the  same  height,  but  cut  away  the 
turret,  and  replace  the  ship's  side  tm  to  the  gun,  so  that  your  port  instead  of  being 
the  present  height,  would  be  half  the  height.  But  the  gun  would  be  the  same 
height  from  the  water,  only  you  would  reduce  the  lower  part  of  the  turret. 

Mr.  Drew  :  I  should  have  done  that,  but  I  was  unable  to  derise  a  good  scheme 
for  connecting  tlie  turret  with  the  gun  slide. 

Commander  Dawson  :  I  am  not  yery  clear,  as  a  second  point,  how  the  salt  water  is 
to  be  kept  out.  It  appears  to  me  that  the  water  would  come  in  all  round  the  turret ; 
that  is,  between  the  turret  and  the  ship's  side,  and  of  course  through  the  port  itself, 
unless  you  had  some  means  of  stopping  it.  I  dare  say  you  have  means,  but  it  does 
not  appear  very  clear  how  you  are  to  keep  the  water  out. 

Mr.  Drew  :  I  have  devised  a  scheme  for  that,  a  circular  boiler  plate,  for  sea-going 
purposes  fixed  over  the  exterior  of  the  port,  and  up  to  the  level  of  the  lower  part  of 
the  gun,  and  another  part  to  fit  down  over  it,  to  bo  removed  in  actual  warfore. 

Commander  Dawson  :  That  is  very  satisfaotoiy  ;  stiU,  in  the  supposed  case  you 
gave  us  of  the  ''  Bellorophon  "  in  a  gale  of  wind,  with  a  sea  coming  in,  where  we  have  a 
plan — certainly  a  very  rough  plan,  I  cannot  say  altogether  a  very  feasible  one — in  which 
we  can  lower  the  ports  and  fire  between  the  seas,  it  appears  to  me  you  could  not 
adopt  a  plan  of  that  kind  with  your  tmret,  because  the  water  must  come  in  roimd 
the  turret  very  largely  indeed,  particularly  if  you  bring  the  port  so  much  nearer  to 
the  water  line  than  it  is  in  the  old  port.  That  vou  could  remedy,  by  reducing  the 
lower  part  of  the  turret  by  cutting  it  away,  and  bringing  the  ship's  side  so  much 
hieher,  you  would  thus  do  away  with  that  objection  to  the  turret. 

Mr.  Drew  :  The  fact  is,  that  the  model  at  which  you  are  looking,  has  been  in  the 
Institution  since  my  last  lecture,  in  1865,  and  I  have  not  had  the  opportunity  of 
adding  that  to  it  wnich  arose  out  of  the  discussion  last  time*.  I  had  thought  pre- 
viously of  tliat  phm,  which  would  at  all  events  bring  the  lower  part  of  the  port-sill 
higher  up  than  in  the  "  Bellerophon."  I  should  propose  to  fit  that  circular  boiler  jil&ie 
as  a  permanency  for  tlie  purpose  of  keeping  the  sea  out ;  and  in  a  gale  of  wmd  I 
should  drop  down  the  other  part  over  it. 

Commander  Dawson  :  Now,  with  reference  to  the  carriage,  yours  seems  a  very 
ingenious  and  simple  arrangement  for  running  in  and  out,  and  training  the  gun« 
You  disconnect  the  screw  from  the  carriage  when  the  gun  is  fired,  whidi  gets  rid 
of  the  first  difficulty  sug^sted  to  my  mind.  One  is  not  perhaps  enough  accustomed 
to  these  guns  to  speak  with  certainty,  but  it  seems  to  me  that  if  a  shot  were  to  knock 
away  tlie  machinery,  it  woidd  be  difficult  to  repair  such  dama^.  You  might  get 
over  it  by  the  use  of  tackles.  It  seems  to  me  that  this  traversmg  gear  is  not  very 
diflercnt  from  that  first  used  by  Sir  William  Armstrong  some  years  ago.  Ho 
brought  it  out  for  breech-loading  ^ns  some  five  or  six  years  ago.  1  do  not  see  any 
other  objection  to  tliat  part  of  the  mvention,  which  appears  very  nicely  got  up. 

A'ice- Admiral  Codrinoton,  C.B.  :  Is  the  screw  entirely  liberated  from  tno  car- 
riage wlieu  the  gun  is  fired  ? 

Mr.  Drew  i  Entirely. 

Admiral  Codbinqton  :  Because  if  not  entirely  liberated,  it  is  as  bad  as  if  not 
liberated  at  all.  There  is  another  point  I  would  remark  upon.  I  think  you  have 
not  coiit'Cmpbted  the  jambing  of  your  turret  by  a  shot.  The  ffun  woidd,  I  think,  be 
more  likely  to  be  disabled  from  jambing  in  your  turret  than  m  the  present  turret. 
I  think  you  mentioned  that  you  keep  the  siae  of  the  port  square  ? 
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Mr.  Bbxw  :  Ye« ;  the  edge  of  the  port. 

Admiral  Ck>DBiKOTON :  But  suppose  jou  were  to  extreme  train  to  an  angle  of  50* 
one  vaj,  marked  bj  the  red  lines  on  your  diagram,  and  then  to  extreme  train  the 
other  wmy,  alao  marked  bj  red  lines,  all  that  is  not  occupied  by  the  red  lines  might 
be  filled  up  by  the  strength  of  the  ship,  thereby  reducing  the  port  still  more. 

Mr.  Dbbw  :  The  line  shows  the  centre  of  the  gun.  The  gun  will  almost  touch 
the  edge  of  the  port,  and  there  is  no  room  left.  Tou  see  that  the  gun  is  made  ahnott 
to  toudi  the  port. 

^  Admiral  CoD&iNGTOir :  But  if  you  train  the  other  way  there  is  an  angular  space. 
It  was  an  argument  many  years  ago  that  in  all  our  old  ships  that  piece  ought 
to  be  filled  up  with  timber,  and  in  the  present  day  it  mig^ht  just  as  well  be 
filled  up.  So,  I  think  you  might  modify  jour  plan  of  baring  it  square,  by  simply 
taking  what  you  want  for  the  position  of  the  ^un,  extreme  train  one  way,  then 
extreme  train  the  other  way,  and  then  you  will  find  a  vacant  angle  on  each 
cheek  of  the  port,  which  you  might  just  as  well  fiU  up  by  strengthening  the  ship's 
side. 

Mr.  Dbkw  :  That  would  certainly  strengthen  the  port,  and  reduce  it.  The  case 
of  jambing  I  had  thought  of,  and  proTided  against.  The  working  of  the  gun  could 
Dot  be  stopped  by  jambing,  unless  both  sides  were  jambed  at  once,  which  is  extremely 
unlikely  to  happen.  The  lererage  is  so  great  that  I  have  simply  to  heave  round  the 
winch  in  order  to  drive  out  a  wedge  or  other  obstruction. 

Admiral  CoD&nroTON :  As  to  tmit,  it  seems  to  me  that  the  whole  of  the  motive 
power  will  depend  upon  one  winch,  and  I  should  be  very  glad  to  have  reserve 
tackles  to  fall  rack  mpon. 

Mr.  Dbkw  :  The  length  of  the  slide  is  about  sixteen  feet.  The  weight  of  the 
whole  apparatms  is  thrown  almost  immediately  over  the  pivot ;  and  it  being  a  lever 
of  the  second  order,  the  power  acting  at  a  great  distance  from  the  weight,  the  power 
required  for  training  will  be  extremely  small.  In  fact,  in  practice,  I  should  not 
wonder  if  too  could  push  it  along. 

Admiral  OoBBmoTOir ;  I  am  not  speaking  of  the  power,  but  suppose  the  winch 
were  earned  away. 

Mr.  Dkkw  :  If  the  winch  were  carried  away,  you  could  push  it  along.  At  all 
events,  temporary  training  tackles  would  do  it. 

Admiral  Codbinoton  :  You  propose  a  slide  and  pulley. 

Mr.  Dbbw  :  Yes. 

The  Csaibkan  :  We  are  all  very  much  obliged  to  you  for  having  brought  this 
subject  forward.  I  cannot  but  beUeve  that  in  so  doin^  you  have  be^  doing  public 
lervioe,  and  I  hope  it  will  receive  that  attention  which  it  deserves. 
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Friday,  February  15th,  1867. 

UAJOU'QvmtikL  SIB  FREDERIC  ABBOTT,  O.B.,  Member  of 
Coiinoil  of  Education,  ia  the  Chair, 


A  NEW  METHOD  OF  IMPROVING  THE  MEMORY  AND  FACI- 
LITATING THE  ACQUIREMENT  OP  KNOWLEDGE. 

By  Dr.  Edwabd  Pick. 

I  HAVE  been  occupied  for  some  years  in  this  country  in  teaching  a 
method  of  improving  the  memory,  or  rather  of  facilitating  the 
acquirement  of  knowledge.  This  method  is  based  upou  a  prmciple 
different  from  that  generally  admitted.  The  fact  is,  we  think  that 
it  depends  upon  the  memory,  if  remembrance  is  easy  or  difficult. 
Now,  I  think  that  memory  has  very  little  to  do  with  the  facility 
or  difficulty  of  remembrance.  This  may  seem  paradoxical;  at  any 
rate  it  will  be  a  consolatioQ  for  those,  who  have  bad  memories. 
But  I  think  I  have  only  to  draw  your  attention  to  our  daily  experience 
to  show  you  how  little  memory  has  to  do  with  the  facility  or  difficulty 
with  which  we  remember.  Not  those  things  which  we  committed  to 
memory  are  the  easiest  to  be  remembered.  There  are  things  which  we 
saw,  or  heard,  or  experienced,  once  in  our  lives,  and  which  we  never 
forget,  whereas  things  which  we  have  committed  to  memory,  very  soon 
pass  out  of  remembrance.  You  will  hear  old  people  say  that  they 
recollect  things  of  their  youth,  sometimes  60,  70,  or  80  years  ago,  and 
that  they  are  not  able  to  recollect  things  of  yesterday.  This  is  another 
proof  that  memory  has  nothing  to  do  with  it.  Because  if  it  were  loss 
of  memory  with  old  people,  it  ought  to  be  much  easier  to  recollect 
recent  things  than  very  remote  ones,  but  just  the  contrary  takes  place. 
We  endeavour  sometunes  to  recall  certain  ideas  to  the  mind,  and  not- 
withstanding all  our  efforts  we  are  not  able  to  do  it,  and  we  find,  that 
those  same  ideas  later,  come  suddenly  back,  without  our  co-operation, 
even  sometimes  against  our  will.  All  this  would  be  impossible  if 
memory  had  anything  to  do  with  it.  If  I  have  a  good  memory  for 
proper  names,  for'instance,  I  ought  to  be  able  to  remember  a  name 
whenever  I  want  to  do  so,  but  there  is  no  reason  why  I  should  not  be 
able  to  recall  to  my  mmd  a  certain  name,  otherwise  quite  familiar  to 
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me,  waA  why  tiiat  B$m0  name  later  imdclenly  should  come  back, 
wMumt  my  eo-operation  and  even  against  my  will.  The  reason  of 
ill  this  is,  tiiat  memory  is  the  faculty  of  the  mind  to  recall,  or 
lather  to  haire  hack,  ideae,  which  were  there  once  before,  but  the 
facility  or  difficulty  with  which  the  ideas  come  back,  depends  entirel}^ 
mptm  a  simple  process,  going  on  in  our  minds  not  when  we  remember, 
bat  when  une  ideas  first  come  to  the  mind.  This  process  is  no  new 
disoovery,  the  great  Aristotle  has  already  fixed  the  laws  of  the  repro- 
dootion  of  ideas.  Nevertheless  this  law,  which  is  a  very  simple  one, 
has  been  practically  oyerlooked,  just  because  of  its  simplicity,  and  we 
baye  done  and  do  our  best  to  oppose  it,  and  consequently  to  impede, 
instead  of  aiding  the  natural  ftmctions  of  the  mind.  I  shall  endeavour 
to  explain  the  law  by  which  we  remember,  and  to  show  that  in  paying 
attention  to  the  very  simple  reasons  why  we  remember  certain  things, 
whereas  we  forget  others,  we  are  able  to  strengthen  our  memories  to 
an  almost  incredible  degree,  without  applying  those  cumbersome 
artificial  means,  or  so  called  mnemonics,  which  present  means  more 
diffioult  to  overcome,  than  the  things  they  aim  at  mastering. 

Before  I  explain  the  theory,  and  show  its  applications,  I  will  venture 
to  lay  before  yon  some  of  the  results,  which  can  be  obtained  with  it. 
And  in  order  to  show  as  much  as  possible  in  one  instance,  I  shall  choose 
numbers,  becaune  numbers  are  always  regarded  as  the  most  difficult  to 
be  retained.  Ton  know  how  little  hold  they  present  to  the  mind.  I 
w91  therefore  show  at  once,  with  what  facility  even  larger  numbers 
can  be  impressed  on  the  mind.  The  easiest  way  to  read  a  number  of 
60  or  80  units,  is  to  divide  them  at  theh*  proper  periods  of  thousands, 
miflaons,  billk>ns,  and  so  on.  We  will  group  together  a  number  of  units, 
taking  always  three  at  the  time. 

[The  lecturer  marked  off  a  black  board  into  25  compartments  which 
he  nmaibered  and  then  continued :] 

In  inscribing  three  units  in  each  of  those  compartments,  we  will  be 
able  to  group  together  75  units ;  and  in  order  to  show  you  that  the 
difficulty  is  not  very  great,  we  will  not  fill  up  those  compartments  in 
their  regular  sequence,  but  quite  at  random.  Be  so  good  to  mention 
always  three  units  at  the  time  and  indicate  the  compartment  in  which 
they  are  to  be  inscribed. 

[The  following  figures  were  then  given  by  the  audience  and  written 
down  on  the  board  by  the  Secretary  :^* 

111,  W8,  456,  766,  749,  540,  859,  634,  958,  972,  861,  846,  581,  167, 
884,  284,  788,  296,  980,  157,  586,  573,  715,  762,  878. 

The  lecturer  then  repeated  the  figures  from  the  first  to  the  last,  and 
th^  backwards,  and  afterwards  indiscrimbiately,  the  number  ot  the 
compartment  being  given,  he  named  the  figures  inscribed  in  it  and 

After  this  he  oontinued : 

I  could  extend  those  tests  to  proper  names,  words,  phrases,  and  so 
en.  But  as  my  intention  is  not  to  show  feats  of  memory,  but  rather  to 
explain  how  memory  can  be  improved,  instead  of  continuing  those 
eseraeee,  I  will  now  proceed  to  explain  my  theoiy. 

We  kMw  by  eacpenenee  that  those  things,  trhich  make  a  strong  im- 
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presBion  agreeable  or  disagreeable,  are  always  easily  remembered, 
whereas  indifferent  things,  or  such  as  we  have  paid  but  little  atten- 
tion to,  pass  out  of  remembrancid,  in  other  words  we  find  that  those 
ideas,  which  came  to  the  mind  with  a  great  strength,  always  come 
back  easily. 

I  need  not  say,  that  the  things  we  see,  we  hear,  or  read,  &c.,  are  all 
ideas  coming  to  the  mind.  We  know  by  experience,  that  if  ideas 
come  to  the  mind,  they  generally  find  other  ideas  present,  but  they 
usually  expel  those  they  find  there,  and  also  recall  others.  So,  e.g.,  if 
I  now  succeed  in  fixing  your  attention  to  what  I  say,  dl  other  ideas  will 
disappear  from  your  minds  for  the  moment.  This  is  generally  but  not 
always  the  case.  Sometimes  the  ideas  which  were  present  before,  do 
not  disappear.  The  fact  is,  that  like  in  the  physical  world,  where  the 
stronger  beats  the  weaker,  you  will  find,  that  stronger  ideas  always 
beat  weaker  ones.  If  those  ideas,  which  come  to  the  mind  are 
stronger  than  those  they  find  present,  they  will  make  use  of  their 
strength  and  expel  the  weaker  ones.  This  is  shown  in  the  fact,  that 
if  one  thing  attracts  our  attention,  all  other  ideas  disappear  from  our 
minds  for  the  moment.  But  if  the  ideas  which  try  to  come  to  the 
mind  find  others  present  which  are  stronger,  then  those  lattei*  ones 
make  use  of  their  strength  and  do  not  admit  the  new  comera,  they 
repel  them  immediately.  This  is  shown  in  the  fact,  that  if  something 
preoccupies  us,  we  neither  see  nor  hear  what  is  going  on  around  us, 
though  we  are  in  the  same  physical  condition,  as  we  were  before. 
Our  eyes  and  ears  are  open,  but  the  ideas  trying  to  come  in  through 
those  channels  are  repelled  by  the  strong  ideas  present  in  the  mind.  A 
very  stnking  proof  of  this  action  and  reaction  (as  it  is  called)  of  ideas 
in  the  mind,  is  of  daily  experience.  You  are  sometimes  occupied  with 
something  which  absorbs  all  your  attention.  Say,  for  instance,  you 
read  a  book,  which  you  like  very  much,  there  may  be  other  people  in 
the  same  room  talking,  or  even  playing  music,  but  you  neither  see  nor 
hear  anything  because  the  book  absorl^  your  attention.  But  sometimes 
you  suddenly  stop,  because  you  have  just  observed  that  you  do  not  know 
what  you  have  been  reading  about  in  the  last  ten  or  twenty  lines,  and  you 
must  read  it  again  to  know  what  it  is.  This  will  happen  if  chance  brings 
to  the  mind  an  idea,  which  is  stronger  than  those  coming  from  the  book. 
As  long  as  the  book  fixed  your  attention,  nothing  else  was  admitted. 
But  a  word  spoken,  a  noise  heard,  or  even  sometimes  an  idea  recalled 
to  the  mind  by  the  book  itself  "  crosses  the  mind,"  in  other  words,  an 
idea  appears  which  is  stronger  than  those  coming  from  the  book. 
From  that  moment  notliing  else  is  admitted,  and  this  is  why  you  do 
not  know  what  you  have  been  reading  about  in  the  last  ten  or  twenty 
lines. 

If  two  ideas  are  in  the  mind  of  which  one  is  stronger  than  the  other, 
the  stronger  one  will  expel  the  weaker  one.  But  suppose  two  ideas  of 
equal  strength  in  the  mind,  what  will  be  the  result  ?  Again,  like  in  the 
physical  world,  if  the  two  ideas  cannot  fight  each  other,  they  will 
shake  hands,  that  is  to  say,  as  one  cannot  expel  the  other,  they  will 
blend  together.  This  blending  of  ideas,  which  is  constantly  goinff  oa 
in  our  minds,  is  not  only  the  basis  of  remembrancOi  but  of  all  int€3lec-> 
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toal  activity  I  Because  wo  know  by  experience,  that  those  ideas 
which  blended  together  in  oui*  minds,  if,  later,  one  of  them  comes  back, 
or  if  we  recall  it,  it  will  recall  the  other  with  which  it  blended,  and 
ibis  recalling  of  one  idea  through  another  is  remembrance  or  recollec- 
tion, for,  with  the  slightest  attention  you  will  find,  that  an  idea  never 
comes  baA  to  the  mind  by  itself,  but  is  always  recalled  by  another. 
The  facility  or  difficulty,  with  which  one  idea  recalls  another,  depends 
Tspon  the  strength  with  which  they  blended  together.  If  tiiere  was  a 
strong  blending,  there  will  be  an  easy  recollection,  if  there  was  a  weak 
blending,  there  will  be  a  difficult  recollection,  if  there  was  no  blending, 
tiiere  will  be  no  recollection. 

The  strength  of  the  blending  depends  upon  the  intrinsic  strength  of 
the  ideas.     Strong  ideas  will  blena  strongly  together. 

This  theory  eirolains  all  the  phenomena  cited  above,  in  connection 
witii  memory.  We  do  not  forget  certain  things,  though  seen,  or 
heard,  or  experienced  only  once,  because  when  they  happened,  they 
made  a  very  strong  impression,  in  other  words,  they  came  with  a  great 
strength  to  the  mind,  and  blended  strongly  with  other  ideas.  This  is 
why  tney  come  back  easily.  Old  people  recollect  things  of  their  youth, 
because  those  things  made  a  strong  impression  when  they  first  came 
to  the  mind,  blended  strongly  with  other  ideas,  and  consequently  are 
always  easily  recalled. 

We  have  nothing  to  do  with  those  blendinffs,  they  are  going  on  in 
our  minds  without  our  co-operation.  The  proof  that  it  is  so,  is  the  fact, 
that  we  cannot  forget  things  which  we  would  like  to  forget ;  those 
things  when  they  happened  made  a  strong  impression,  we  did  not  like 
the  impression,  but  we  could  not  help  it. 

As  the  facility  or  difficulty  of  remembrance  depends  upon  the 
strength  with  which  ideas  blend  in  the  mind,  the  only  means  to 
strengthen  the  memory  or  rather  to  facilitate  remembrance,  is  not  to 
deal  with  memory  at  all,  but  to  find  means  to  strengthen  ideas  which 
are  too  weak  to  make  an  impression.  I  have  not  to  offer  you  new 
means  which  I  have  discovered,  or  very  complicated  means  to  strengthen 
impressions,  on  the  contrary,  I  apply  very  old  and  very  simple  means, 
which  everybody  applies  more  or  less.  But  I  venture  to  say,  I  shall 
show  you  some  new  results,  which  you  will  obtain  with  very  old  and 
very  simple  means.  I  need  not  say,  that  these  means  are  taken  from 
experience.  We  know  by  experience,  that  if  there  are  too  many  ideas 
at  the  same  time  in  the  mind,  they  weaken  each  other.  If  we  try  to 
think  of  too  many  things  at  once,  we  forget  everything  again  in  a 
very  short  time.  The  first  means  therefore  I  recommend  to  facilitate 
remembrance,  is  to  concentrate  our  attention  to  as  few  ideas  as  pos- 
sible at  the  same  time,  because,  the  fewer  ideas  there  are  at  the  same 
time  in  the  mind,  the  stronger  they  will  be,  and  consequently  the 
stronger  the  blend&ng. 

Another  very  simple  means  to  compel  our  attention,  because  this 
is  all,  is  comparison.  Because  if  I  compare  two  things,  I  am  com- 
pelled to  pay  equal  and  exclusive  attention  to  the  two  things  which  I 
compare.  The  trouble  I  take  to  seek  their  connection  strengthens 
tiiem  in  my  mind,  and  consequently  they  will  blend  strongly  together. 

VOL.  XI.  G 
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If  later  one  of  them  comes  back  to  the  mind,  or  I  recall  it,  it  wiU 
recall  the  other  with  which  I  compared  it.  These  recollections  are  so 
easy,  that,  as  you  know,  not  only  things  which  we  compared,  but 
even  things  which  we  never  compared,  but  which  bear  a  great  resem- 
blance, or  a  great  analogy,  recall  each  other. 

These  are  the  two  simple  means — I  may  say  the  two  exclusive 
means — which  I  endeavour  to  show,  we  can  apply  to  whatever  we 
have  to  learn  by  heart,  or  to  keep  in  mind,  viz.,  first ;  to  concentrate 
our  attention  to  as  few  ideas  as  possible  at  the  time,  and  secondly ;  to 
compare. 

If  I  say  compare,  there  is  sometimes  no  necessity  for  comparison: 
I  mean  in  such  cases  where  the  connection  is  obvious.  Take  for 
instance  two  ideas,  like  book  and  printing.  There,  is  of  course,  not  the 
^lightest  necessity  to  seek  the  connection  of  those  two  ideas.  In  such 
a  case  it  is  quite  sufficient  to  concentrate  our  attention  for  one  moment 
only,  so  that  they  may  blend  strongly  in  our  minds.  Usually  we  are 
recommended  to  associate  ideas,  that  is  to  say  to  combine  them  to  a 
picture  or  an  arbitrary  connection,  e.g,^  you  would  say  a  book  printed, 
&c.  But  you  will  find,  that  if  we  associate  ideas,  we  spoil  the  rtal 
association,  that  is  to  say,  the  blending  going  on  in  our  mmds  without 
our  co-operation,  which  1  endeavoured  to  explain  before.  I  will  show 
how  strong  those  associations  are  if  we  do  not  meddle  with  them,  if 
you  will  allow  me  to  give  you  a  series  of  ideas.  I  shall  always 
mention  two  ideas  at  the  same  time,  their  connection  will  be  obvious ; 
you  will  therefore  kindly  pay  one  moment's  attention  only  to  the  two 
1  name  together,  but  you  will  please  in  going  on,  never  to  pay  any 
more  attention  to  the  preceding  ones.  Dismiss  them  entirely  from 
your  mind. 

The  lecturer  then  named  the  following  ideas: — Book — ^printing, 
printing—  newspaper,  newspaper— telegraph,  telegraph— Atlantic  cable, 
cable — America,  America — cotton,  cotton — ^Manchester,  Manchester — 
Sir  Robert  Peel,  Sir  Robert  Peel — ^free  trade,  free  trade — navigation, 
navigation — Australia,  Australia — gold,  gold — ^jewelry,  jewelry — fine 
arts,  fine  arts — picture  gallery,  picture  gallery — Trafalgar-square, 
Trafalgar-square — lions,  lions — zoological  gardens,  zoological  gardens 
— animals,  animals — hunting,  hunting — breech-loaders,  breech-loaders 
— needle-gun,  needle-gun — Prussia,  Prussia — ^Rhine,  Rhine— wine, 
&c. 

If  you  have  concentrated  your  attention  always  to  the  ideas  only  I 
named  together,  there  were  always  two  ideas  only  at  the  same  time  in 
your  minds,  the  connection  was  obvious,  consequently  they  were  very 
strong,  and  blended  strongly  together ;  that  is  to  say,  the  first  blended 
with  the  second,  the  second  with  the  third,  and  so  on,  and  the  proof 
that  they  so  blended,  is  that  if  I  now  give  you  again  the  first,  or  if 
you  recall  the  first,  it  will  immediately  recall  the  second ;  the  second 
coming  bade,  will  recall  the  third,  the  third  the  fourth,  and  so  on. 
The  first  recalling  the  second  only,  and  so  on,  none  will  fail.  More  than 
this,  you  will  find  that  not  only  the  first  will  recall  the  second,  and  so 
on,  but  one  of  them  taken  at  random  will  recall  all  the  others.  If,  e.g.j 
jou  take  the  last,  that  last  wiU  recall  the  one  before,  because  it 
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blended  with  it;  this  again  the  one  before,  and  so  on;  so  you  will 
recall  them  backwards  with  the  same  facility  as  forwards. 

[The  experiment  was  made  by  the  audience,  and  succeeded  com- 
pletely.] 

Another  advantage  of  that  simple  means  to  pay  attention  to  two 
only  at  the  time,  is  that  the  diflSculty  does  not  increase  witii  the 
number,  as  we  never  have  to  pay  attention  but  to  two,  notwithstanding 
the  number. 

This  can  be  applied  each  time  we  have  a  series  of  words  to  learn  by 
heart.  If  a  series  of  isolated  words  is  t<)  be  kept  in  mind,  the  task 
caa  be  accomplished  in  different  ways.  In  some  cases  it  is  necessary 
to  know  a  series  of  words  in  precisely  the  same  order  in  which  they 
are  given ;  in  other  cases  the  order  of  uie  words  is  of  no  importance. 
In  cases  of  the  latter  kind  we  can  arrange  the  words  ourselves,  so  as 
to  take  always  two  together,  which  we  can  easily  compare.  We  are 
thus  able  to  make  of  it  a  series  of  connected  ideas,  like  the  above 
given.  If  we  have  such  a  series,  one  perusal  will  be  sufficient  to 
impress  it  on  the  mind,  if  we  never  pay  attention  but  to  two.  In 
neither  looking  backwards  nor  forwards  the  difficulty  never  increases 
with  the  number.  I  found  that  this  way  of  arranging  isolated 
words  is  of  great  assistance  in  such  cases  as  in  granmiars,  where  we 
have  exceptions  to  learn,  for  I  found  that  this  method  of  learning  them 
teaches  us  at  once  not  only  the  exception,  but  the  rule  too.  If  you 
allow  me,  I  will  give  you  a  practical  instance.  The  words  I  just  gave 
were  the  first  words  I  found,  in  which  I  was  sure  you  would  see  a  connec- 
tion ;  but  I  will  now  give  you  a  series  of  words,  which  most  of  us  had  to 
learn  in  school,  and  which  I  am  sure  we  have  mostly  forgotten  again. 
I  will  first  give  the  words,  and  afterwards  tell  you  what  they  are. 
You  will  please  again  to  pay  attention  to  two  only  at  the  time,  which 
I  name  together : — Mullet — ^fish,  fish — driver,  river — channel,  channel 
—ditch,  ditch — ^worm,  worm — dust,  dust — ^footpath,  footpath — hillock, 
hillock — stone,  stone — fire  (because  of  flint),  fire— firebrand,  firebrand 
—bellows,  bellows — ashes,  ashes — fine  fiour,  fine  flour — ^bread,  bread — 
cacomber,  cucumber— stem,  stem — thorn,  thorn — ^bundle,  bundle — 
club,  club — lever,  lever — axletree,  axletree — ^ploughshare,  ploughshare 
(emblem  of  peace) — sword  (emblem  of  war),  sword  (artificial  weapon) 
— ^nail  (natural  weapon),  nail — blood,  blood — snake,  snake — dormouse, 
dormouse — net,  net — ^hair,  hair — rope,  rope — collar,  collar— circle,  circle 
(orbis)— month,  month  (division  of  time') — end,  end — door-post. 

[The  audience  then  repeated  the  whole  list  with  the  greatest  facility 
and  predsion.l 

These  words  are  a  series  of  exceptions,  which  we  had  to  learn  in  the 
Latin  grammar.  You  remember  the  rule,  that  all  nouns  of  the  third 
declension  in  is  are  feminine,  with  the  exception  of  about  36  or  87 
words. 

The  words  I  just  gave  are  those  exceptions.  You  remember  the 
trouble  we  had,  and  the  time  it  took,  to  learn  those  words,  and  even 
after  having  learned  them  well,  we  soon  forget  many  of  them ;  at  any 
rate,  if  one  of  those  words  occurs,  we  are  not  always  sure  if  it  is  an 
exception  or  not*    But  with  my  method  it  is  just  the  contraiy.    Not 
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only  it  takes  no  time,  it  requires  no  effort  to  impress  such  a  series  on 
our  minds ;  but  you  will  find  that  if  we  take  the  trouble  to  go  through 
such  a  series  once  or  twice  more,  they  will  be  indeUbly  impressed  on 
the  mind.  For  if  afterwards  we  want  to  know  whether  a  word  is  an 
exception  or  not,  we  have  not  to  go  through  the  list,  but  the  word 
itself  tells  us  if  it  is  an  exception,  as  each  of  those  words  recalls  the 
preceding  and  following  one,  and  is  therefore  immediately  recognised 
as  belonging  to  the  series.  I  am  sure  it  does  not  take  you  one  mo- 
ment's reflexion  to  tell  me  if  the  words  aivordyjish,  end,  net,  &c.,  were 
in  the  list.  If,  therefore,  I  find  that  the  word  is  a  word  in  is,  ensis, 
piscis,  finis,  cassis,  I  directly  recognise  it  as  an  exception.  More  than 
this,  if  a  word  occurs  which  is  no  exception,  the  word  itself  tells  me 
that  it  is  regular,  because  it  does  not  recall  others  of  the  Hst,  is  there- 
fore not  in  the  series  of  exceptions.  I  found  that  this  method  of  ar- 
ranging exceptions,  enables  students  of  the  French  langfuage  to  know 
the  genders  of  French  nouns  with  great  precision  and  certainty.* 

I  gave  the  English  equivalents  of  the  Latin  words,  because  I  had 
to  do  with  the  idea  the  word  expresses.  If  we  know  the  Latin  word, 
it  is  of  course  quite  indifferent  if  I  say  mugilis  or  mullet,  piscis  or  fish, 
&c. ;  but  if  we  do  not  know  the  Latin  words,  they  cease  to  be  an 
idea.  It  requires,  of  course,  some  more  time,  generallv  five  more  lec- 
tures, to  show  all  the  applications  of  the  principles  which  I  have  the 
pleasure  to  lay  before  you  to-day ;  then  I  show,  of  course,  how  to  apply 
it  to  foreign  languages.  But  to-day  I  may  be  allowed  to  add  a  few 
observations  only  about  some  other  practical  applications  of  my  method. 
My  principal  means  to  faciUtate  the  acquirement  of  knowledge  is,  as 
you  have  seen,  comparison.  But  in  comparing,  it  is  most  essential  to 
take  the  known  as  a  basis  of  comparison  for  the  unknown ;  whereas, 
usually,  we  do  the  contrary.  I  tried  to  apply  this  principle,  to  go  from 
the  known  to  the  unknown,  to  the  study  of  foreign  languages,  and  I  will 
here  explain  the  fundamental  idea  which  I  have  fully  developed  in  my 
books  "  on  Memory"  for  the  German,  and  "  on  language  "  for  the 
French. 

The  general  way  adopted  for  the  study  of  a  language  is  to  begin 
with  the  alphabet,  the  reading,  and  the  grammar ;  that  is  to  say,  to 
learn  unknown  details,  unknown  particulars  of  a  thing  equally  un- 
known ;  whereas  the  easy  and  natural  way  would  be,  to  start  from 
known  things,  and  to  compare  the  unknown  with  it,  as  far  as  possible. 
I  have  for  many  years  practised  the  application  of  this  prinaple,  and 
have  obtained  astonishing  results.  I  give  first  those  elements  of  the 
foreign  languages  which  are  to  be  found  in  our  own  language ;  the 
unaltered  ones  first,  then  the  altered.  In  pursuing  the  laws  by  whidi 
the  different  languages  have  been  formed  out  of  others,  and  are  pro- 
gressing still,  it  is  very  easy  to  give  to  the  pupils  a  great  number  of 
elements,  not  only  of  words,  but  of  whole  sentences,  Ac,  which  would 
be  identical  with  or  analogous  to  the  words  and  phrases  of  his  own 
language.  Thus  the  pupil  is  introddced,  in  a  veiy  easy  way,  directly 
into  the  very  Ufe  of  the  language  he  intends  to  learn,  without  any 

•  See  Dr.  Pick :  A  New  Method  of  Stndjing  French.    Trabner  and  Co. 
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mechanical  labour  of  the  mind,  more  by  comparing  and  reasoning.  He 
soon  gets  accostomed  to  the  changes  tne  same  roots  undergo  in  analo- 
gous languages;  and  having  m  this  way  learned  a  small  piece  of  prose 
by  heart,  he  will  find  in  this  piece  a  great  number  of  the  rules  of  the 
grammar  applied,  consequentiy  known  to  him  without  having  been 
aware  of  it.  So  he  goes  always  from  the  known  to  the  unknown  by 
oompariBon  and  reflection,  and  he  very  soon  becomes  master  of  the 
foreign  language,  without  much  trouble,  and  in  a  surer  way  than  the 
usual  one,  because  the  association  of  analogous  ideas,  which  is  always 
going  on,  assures  their  reproduction  for  the  future. 

I  have  also  tried  to  apply  those  principles  to  the  teaching  of  writing 
and  reading.  If,  instead  of  beginning  with  the  letters,  you  begin  with 
something  known,  you  will  see  how  soon  the  pupil  becomes  interested 
in  the  subject,  and,  consequently,  how  quick  his  progress  will  be. 
Anything  the  pupil  knows  by  heart,  is  the  known  to  begin  with.  Your 
Military  Authorities  gave  me  an  opportunity  to  try  this  method  with 
some  soldiers  of  the  Guards.  As  I  supposed  that  they  knew  the 
Lord's  Prayer,  I  took  this  as  the  known  to  start  from.  The  pupil 
knows  by  heart  the  words,  "  Our  Father,  which  art  in  heaven."  If, 
therefore,  I  show  him  those  words  printed,  or  on  the  black  board,  and 
tell  him  the  first  word  is  "  our,"  the  second  "  Father,"  and  so  on,  he 
will  repeat  them  at  once.  I  take  then  each  word  separately,  show  in 
different  places  and  amongst  other  words,  until  the  pupil  recognizes 
some,  and,  by-and-bye,  all.  I  give  him  a  slate  and  tell  him  to  imitate 
the  word  on  the  slate,  which  he  very  soon  accomplishes.  He  first 
learns  the  whole  word,  and  then  the  details.  So  he  learns  reading, 
writing,  and  spelling  at  the  same  time,  and  one  assists  the  other.  I 
had  the  soldiers,  about  15  to  18  men,  80—40  times,  about  an  hour  each 
time.  Unfortunately,  they  had  to  leave  London  for  Aldershot,  and  I 
was  unable  to  continue ;  but  I  am  convinced  that  it  would  not  have 
taken  more  than  another  30  or  40  hours  to  enable  them  to  read  and  to 
write  fluently  and  correctly. 
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Friday,  March  1st,  1867. 

LiETJTENANT-GifiNERAL  SIB  GEORGE  ST.  P.  LAWRENCE,  K,C.S.I., 
C.B.,  in  the  Chair. 


"THE  SIKH  AND   EUROPEAN   SOLDIERS  OP  OUR  INDIAN 

FORCES." 

By  Major-Qeneral  Vincen^t  Eyre,  C.B.,  R.A. 

Much  has  been  said  and  written  during  the  past  year  about  em- 
ploying a  portion  of  our  Indian  Native  Regiments,  more  particularly 
those  composed  of  Sikh  and  other  Punjabees,  in  assisting  to  guard  oiu* 
Colonial  possessions  in  various  parts  of  the  globe  ;  some  having  gone 
so  far  as  to  advocate  their  employment  in  Europe,  and  even  in  England 
itself ;  and  as  these  suggestions  have  apparently  emanated  from  per- 
sons more  or  less  acquainted  practically  with  the  constitution  and 
temper  of  those  troops,  and  have  excited  considerable  attention  in  this 
country,  it  is  highly  desirable  that  they  should  be  carefully  examined 
and  sifted  by  competent  men  both  civil  and  military,  for  which  this 
valuable  Institution  affords  such  favourable  opportunities,  in  order  that 
such  facts  and  arguments  may  be  elicited  as  shall  place  the  matter, 
in  its  various  aspects,  clearly  before  the  public. 

Should  time  admit,  there  are  some  other  equally  important  and 
not  less  interesting  questions  connected  with  our  Indian  forces  to 
which  it  is  my  intention  to  allude.  We  seem,  indeed,  to  be  on 
the  eve  of  great  changes  in  our  mihtary  system  both  at  home 
and  in  India,  to  suit  the  novel  requu-ements  of  the  times  in  which 
we  live;  and  it  appears  to  me  desirable  that  the  members  of  this 
Institution,  comprising  so  many  experienced  officers  of  all  grades 
and  services,  should,  as  far  as  in  them  lies,  cast  their  ideas 
into  the  general  stock,  and  thus  supply  a  few  of  the  necessary 
materials  wherewith  to  build  up  a  new  edifice  for  the  benefit  of  their 
common  country^ 
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Vor  these  reasons  I  have  been  induced,  at  the  instigation  of 
some  members  of  our  Council,  to  pen  these  few  paragraphs,  not  from 
any  assumption  on  my  part  of  any  better  claims  to  attention  than  a 
career  of  thirty-four  years  of  continuous  active  service  in  India  may 
fairly  entitle  me  to,  but  solely  for  the  sake  of  promoting  some  opportune 
and  profitable  discussion,  and  of  stirring  up  other  more  competent 
gladiators  to  the  combat. 

Let  us  then  consider,  in  the  first  place,  the  adaptibility  of  the 
Sikhs  and  other  Pimjabee  soldiers  for  the  purposes  already  suggested. 
Few  require  to  be  informed  now-a-days  about  the  origin  and  history  of 
this  famous  race  of  warriors  ;  the  bravest,  the  hardiest,  and  the  most 
formidable  with  whom  the  British  forces  in  India  ever  came  into 
conflict.  It  may  be  as  well,  nevertheless,  by  way  of  remembrancer,  to 
give  a  brief  preliminary  sketch  of  the  rise  and  progress  of  this  re- 
markable people,  that  we  may  be  better  prepared  to  estimate  their 
present  and  future  value  as  supporters  and  defenders  of  the  British 
rule,  to  which  they  now  owe  allegiance. 

Centuries  before  the  English  appeared  on  the  scene,  the  Punjab 
had  been  a  battle-ground  between  Mahomedans  and  Hindoos.  In 
these  latter  times  the  population  has  been  estimated  at  ten  and  a  half 
millions,  of  whom  two-thirds  are  Mahomedans  and  the  remaining  third 
Sikhs  and  Hindoos.  The  Sikhs  were,  indeed,  originally  Hindoos 
themselves,  but  towards  the  end  of  the  15th  century,  under  the 
stirring  teaching  of  their  great  apostle  Nanuck,  and  to  a  still  greater 
extent  two  centuries  later  under  that  of  his  saintly  successor,  the 
great  Sikh  Reformer  Govind  Gooroo,  they  renounced  the  trammels 
of  caste  and  the  debasing  practices  of  idol  worship,  and  formed  them- 
selves into  a  military  sect,  in  religious  subjection  to  the  doctrines  and 
guidance  of  the  latter,  as  set  forth  in  the  holy  book  known  as  the 
•'OatJirrH.'' 

The  term  "Sikh"  means  simply  "disciple,"  and  the  surname 
of  "  Sing  "  or  "  Lion,"  which  they  universally  adopted,  was  meant  to 
denote  that  soldierly  prowess  on  which  they  chiefly  prided  themselves, 
and  for  which  they  soon  became  so  distinguished.  Under  the  influence 
of  a  less  degrading  faith  (somewhat  resembling  pure  Deism),  more 
substantial  fare,  and  the  martial  spirit  which  was  ever  kept  alive, 
they  became  more  robust  and  enterprizing  than  the  Hindoos,  and 
gradually  their  speech  became  distinct  from  that  of  their  surrounding 
neighbours,  of  which  it  is  a  corrupt  medley.  Captain  Cunningham,  in 
his  interesting,  though  somewhat  too  partial  history  of  the  Sikhs, 
thus  writes  of  them  in  1849 :  "  A  living  spirit  possesses  the  whole 
"Sikh  people  and  the  impress  of  Govind  has  not  only  elevated  and 
**  altered  the  constitution  of  their  minds,  but  has  operated  materially 
"and  given  amplitude  to  their  physical  frames.  The  features  and 
"  external  form  of  a  whole  people  has  been  modified,  and  a  Sikh  Chief 
^is  not  more  distinguishable  by  his  stately  person  and  free  manly 
"bearing,  than  a  minister  of  his  faith  is  by  a  lofty  thoughtfulness  of 
**Iook  which  marks  the  fervour  of  his  soul  and  his  persuasion  of  the 
"Dear  presence  of  the  Divinity."  Wilson,  a  less  enthusiastic  admirer 
of  the  Sikhs  than  Cunningham,  describes  them  as  still  to  a  certain 
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extent  Hindoos,  celebrating  all  the  festivals  of  the  latter,  and  ^paying 
great  veneration  to  Brahmins.  However  that  may  be,  we  mnst,  at  afl 
events,  give  them  credit  for  having  made  "a  very  considerable  stride  in 
the  right  direction,  and  far  in  advance  of  the  great  mass  of  their 
countrymen. 

At  the  close  of  last  century,  Runjeet  Sing,  the  famous  "Lion 
of  the  Punjab  **  became  ruler  of  Lahore,  and  rapidly  extended  his 
dominion  over  the  land  of  the  five  rivers.  His  conquests  would  |ux>- 
bably  have  spread  over  Hindostan  also,  but  for  the  growmg  power  of 
the  British  which  he  had  the  sagacity  to  appreciate  at  its  tme  value. 
In  1809  he  concluded  with  them  a  treaty,  pledging  himself  to  keep  w^est 
of  the  river  Sutlej,  which  treaty  he  faithfully  kept.  He  died  in  1838, 
leaving  behind  him  a  most  formidable  army,  which  having  been  trained 
and  disciplined  under  the  teaching  of  able  French  officers,  became  a 
powerfid  instrument  for  evil  in  the  hands  of  his  weak  and  incapable 
successors. 

With  no  master  mind  competent  to  command  respect  and  obe- 
dience, these  Pradtorian  bands  soon  burst  the  bonds  of  due  control 
and  assumed  the  part  of  dictators.  FiUed  with  overweening  confi- 
dence in  their  own  strength,  and,  above  all,  in  the  invincibility  of  their 
numerous  and  magnificent  artillery,  encouraged  moreover  by  a  remem- 
brance of  the  recent  reverses  suffered  by  the  British  in  Aifghanistan, 
and,  more  than  all  beside,  thirsting  for  the  plunder  of  the  rich  and 
tempting  plains  and  cities  of  Hindostan,  which  raid  they  had  sworn 
sooner  or  later  to  accomphsh,  this  ungovernable  host  suddenly  assiuned 
the  offensive,  and  without  any  just  or  adequate  cause  of  quarrel, 
crossed  the  Sutlej  in  immense  force  to  try  conclusions  with  their 
British  rivals. 

Fortunately  the  supreme  power  at  this  dangerous  crisis  was  in 
the  hands  of  an  experienced  soldier  statesman  equal  to  the  emergency, 
and  aided  by  a  military  chief  of  kindred  spirit,  wnose  career  in  many  a 
hard  fought  field  had  been  one  of  unvaried  success.  Hastily  collect- 
ing all  the  available  forces  from  the  frontier  stations,  these  two  noble 
leaders  advanced  in  person  at  the  head  of  thek  troops  to  meet  the 
invading  foe.  Throughout  all  India  it  was  felt  that  the  long  foreseen 
struggle  for  mastery  between  the  two  great  rival  military  powers  of 
the  period  was  on  the  eve  of  accompUshment. 

At  Moodkee  the  first  shock  of  arms  took  place,  but  with  no  more 
decisive  result  than  forcing  an  advanced  division  of  the  invader  to  fall 
back  on  the  main  body  in  a  strongly  intrenched  position  about  20  miles 
south-east  of  the  British  extreme  frontier  station  of  Ferozepore.  Then 
followed  the  great  and  terrible  battle  of  Ferozeshah,  and  never  was  the 
sceptre  so  nearly  wrested  from  our  grasp  as  on  that  hard-fought  field. 
True  we  were  considerably  outnumbered  both  in  men  and  guns,  but 
not  more  so  than  had  been  invariably  the  case  in  former  wars  with 
other  native  powers,  over  which  we  obtained  comparatively  easy 
triumphs. 

Never,  indeed,  had  we  taken  the  field  in  India  with  so  powerful 
and  well  equipped  a  force.  Yet  the  night  of  the  23rd  December,  1845, 
closed  over  a  drawn  battle,  each  army  holding  its  own  ground  till  the 
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foUowin^  morning,  when  the  strngp^le  was  renewed;  and  so  critical 
was  our  position  at  one  period,  that  the  question  of  retreat  was  seri- 
ously mooted,  but  vehemently  opposed  by  Lord  Gough,  as  fatal,  in 
its  probable  consequences,  to  the  British  rule.  Happily,  this  deter- 
mination of  their  veteran  chief  to  maintain  his  ground  at  all  hazards 
was  shared  by  every  British  oflBcer  and  soldier  on  the  field,  and  even- 
tually turned  the  long  trembling  balance  of  victory  in  our  favour. 
The  victories  of  Aliwsd  and  Sobraon,  which  soon  followed,  rolled  back 
the  tide  of  invasion  from  British  territory,  and  enabled  us  to  dictate  a 
treaty  under  the  very  walls  of  the  Sikh  capital. 

But  it  required  more  than  one  campaign  to  convince  the  Sikh 
soldiery  of  the  hopelessness  of  the  struggle  on  which  they  had  so 
recklessly  entered.  They  were  temporarily  repulsed  and  checked,  but 
very  far  from  being  really  humbled.  Within  less  than  two  years  a  great 
Sikh  army  was  again  in  the  field,  with  an  array  of  guns  little  less 
formidable  than  before.  The  siege  of  Mooltan,  followed  by  the  bloody 
fields  of  Chillianwalla  and  Gujerat,  again  testified  to  the  indomitable 
pluck  and  energy  of  these  sturdy  Punjab  warriors.  Chillianwalla  was 
a  series  of  desperate  disjointed  struggles  or  episodes,  which  took  place 
veiy  much  at  haphazard,  but  with  little  appearance  of  combined 
action,  and  with  many  strange  fluctuations  oi  fortune,  during  which 
the  Sikh  cavalry  exhibited  a  degree  of  daring  and  enterprise  which  at 
one  time  threatened  most  serious  results.  Their  guns,  too,  were  ad- 
mirably served ;  and  although  night  found  the  British,  masters  of  the 
field,  yet,  when  morning  dawned,  both  armies  seemed  to  hang  back 
from  a  renewal  of  the  contest,  though  continuing  to  face  and  defy 
each  other  at  a  respectable  distance,  until  the  successful  issue  of  the 
siege  of  Mooltan  having  liberated  another  British  division,  alarmed 
the  Sikh  commander  into  activity,  for,  suddenly  turning  Lord  Gough's 
fiank,  with  the  design  apparently  of  seizing  Lahore,  and  perhaps 
marching  on  Delhi,  he  was  promptly  followed  up,  and  eventually 
brought  to  bay  at  Goojerat,  where  a  final  and  decisive  battle  terminated 
the  career  of  the  Sikhs  as  an  independent  power. 

Goojerat  was  in  fact  little  more  than  an  artillery  duel  on  a 
gigantic  scale.  For  upwards  of  two  hours  the  guns  of  both  armies, 
atout  two  hundred  in  number,  pounded  each  other  with  incessant  fury 
until  those  of  the  enemy  were  silenced.  Then  at  last  the  veteran 
British  chief,  who  had  meanwhile  curbed  his  own  impatience  and  the 
impetuosity  of  his  troops,  saw  that  the  fit  time  had  come  to  let  slip 
the  does  of  war,  and  soon  the  whole  Sikh  army  was  in  precipitate 
flight,  leaving  66  guns  on  the  field.  Promptly  followed  up  by  Sir 
Walter  Gilbert's  flying  column,  16,000  men,  the  sole  remnant  of  the 
great  Sikh  army  delivered  up  their  arms  and  the  remainder  of  their 
guns  on  the  plain,  and  the  war  was  at  an  end ;  and  thus  was  the  last 
great  danger  which  threatened  British  dominion  from  without, 
removed.  \ 

As  the  best  safeguard  for  future  tranquillity,  the  Punjab  do- 
minions were  permanently  annexed  to  the  Bntish  Indian  Empire ;  the 
young  Maharajah,  Dhulleep  Sing,  being  liberally  pensioned.  A  board 
of  administration  was  formed,  whereof  the  late  Sir  Henry  Lawrence 
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was  president.  Prompt  and  vigorous  measures  were  taken  to  disarm 
the  population,  and  every  inducement  offered  to  their  leading  men  to 
turn  their  swords  into  ploughshares  and  their  spears  into  pruning- 
hooks ;  while  an  outlet  for  the  martial  tendencies  of  the  military 
classes  was  afforded  in  several  new  local  regiments  on  the  irregular 
system,  and  in  sundry  police  corps,  which  it  was  deemed  politic  to 
raise  for  the  defence  of  the  northern  hill  frontier,  and  for  the  preserva- 
tion of  internal  order. 

In  a  marvellously  short  space  of  time,  this  land,  so  long  the 
theatre  of  misrule,  turmoil,  and  violence,  settled  down  into  a  state  of 
calm,  if  not  contented  tranquiUity.  A  new  stimulus  was  given  to  agri- 
culture and  commerce,  new  roads  and  canals  were  opened  out  in  all 
directions,  and  a  tide  of  prosperity  and  improvement  set  in,  which  has 
been  steadily  on  the  increase  up  to  the  present  time,  and  which  even 
the  troubles  of  1857  did  but  little  to  interrupt. 

The  new  Punjabee  regiments,  composed  partly  of  Sikhs  and" 
partly  of  Mahomodans,  with  a  sprinkling  of  Hindoos  and  Goorkhas, 
and  subjected  to  the  wholesome  discipline  and  intelligent  guidance  of 
picked  English  oflBcers,  proved  a  most  successful  experiment.  The 
new  force  soon  establisned,  and  has  since  maintained,  a  first-rate 
reputation  for  efficiency  and  fidelity ;  and  those  same  soldierly  qualities 
which  had  rendered  them  the  most  formidable  of  foes,  elevated  them, 
when  enlist(^d  on  our  side,  to  the  highest  rank  of  merit  in  the  Native 
Army  of  India. 

In  1858  tlic  Punjabee  troops  in  British  employ  mustered,  accord- 
ing to  parliamentarjr  blue-books,  not  less  than  75,000  strong,  of  whom 
about  54,000  were  uregulars,  and  the  rest  spread  through  the  police. 
About  one-third  of  the  whole  were  Sikhs,  and  two-thirds  Manome- 
dans.  As  far  as  I  have  been  able  to  ascertain  from  the  authorized 
Army  Lists,  the  present  available  force  of  Sikhs  and  Punjabees  in  our 
military  service  consists  of  only  about  20,000  men,  independently  of 
those  scattered  over  the  old  sepoy  regiments  under  the  new  organiza- 
tion.   They  are  distributed  as  follows  : — 

In  the  Punjab  frontier  force  and  guide  corps,  about . .  .  •  10,000 
In  the  Bengal  Native  Infantry  under  the  new  organization        10,000 

Total        20,000 

Of  these  I  should  think  less  than  one-half  are  genuine  Sikhs,  the  rest 
being  Northern  Pathans ;  hence  it  will  be  seen  that  the  number  of 
these  born  warriors  enlisted  in  our  service  has  undergone  a  vast 
reduction  since  the  year  1858,  so  that  we  can  scarcely  be  said,  at  the 
present  time,  to  have  any  to  spare  for  service  out  of  India,  unless 
indeed  by  raising  new  regiments  to  meet  such  a  call  from  without. 
Should  British  India  ever  be  invaded  from  the  direction  of  Affghanis- 
tan,  we  could  muster  no  better  or  sturdier  soldiers  (besides  those  of 
our  own  countr})  to  meet  the  foe  than  those  very  Sikhs  and  Pathans 
of  the  Pimjab,  among  whom  border  warfare  has  for  centuries  been  a 
normal  condition  of  existence.  The  Sitana  campaign  of  1863  against 
the  mountain  tribes  north  of  the  River  Indus  proved  how  admirably 
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these  troops  are  adapted  for  the  defence  of  our  frontier  in  that 
quarter,  bir  Neville  Chamberlain,  in  his  despatches,  has  borne  ample 
testimony  to  their  fidelity  and  devotion,  and  although  many  of  the 
Pathans  engaged  on  our  side  on  that  occasion  belonged  to  the  very 
same  tribes  which  were  fighting  against  us,  yet  there  was  no  instance 
of  desertion  or  of  backwardness  in  engaging  the  enemy. 

It  has  been  abeady  remarked  that  the  Sikh  derives  those  dis- 
tinctive qualities  wherein  his  excellence  as  a  soldier  chiefly  consists 
from  his  religious  system.  To  what  extent  those  influences  which 
have  heretofore  operated  in  forming  his  character  may  be  modified  by 
the  altered  pohtical  circumstances  of  his  condition  remains  to  be  seen ; 
but  it  seems  highlv  probable  tliat  the  dispersion  of  the  race  over  a 
wider  surface,  and  the  enlarged  intercourse  thereby  established  with 
men  of  other  creeds,  will  graduaDy  effect,  if  it  have  not  already  effected, 
a  considerable  change  in  that  respect.  It  is  notorious  that  the  majority 
of  those  Sikhs  who  had  entered  the  old  Bengal  sepoy  regiments  before 
the  year  1857  ioined  with  the  mutineers,  and  fought  against  us  at 
Delhi  and  elsewhere ;  although  it  is  but  just  to  mention  that  a  faithful 
few,  foreseeing  the  plot  in  preparation,  took  their  discharge  before  the 
oatbreak.  On  the  other  hand,  all  those  attached  to  purely  Punjab 
regiments,  and  separated  thereby  from  the  evil  influences  of  disaffected 
Brahmins  and  Mahomedans  of  India,  proved  faithful  to  their  salt. 
This  fact  assuredly  seems  to  afford  ground  for  believing  that  it  may  bo 
our  safest  policy  to  keep  our  Punjabee  soldiers  in  separate  nationalities 
for  the  future.  Hence,  too,  it  may  be  doubted  whether  their  wide 
dispersion  over  the  Indian  continent  may  not,  by  too  closely  assimila- 
ting them  to  our  other  subjects,  operate  injuriously,  though  by  slow 
degrees,  in  depriving  them  of  those  special  characteristics  which  we 
have  found  heretofore  so  valuable  an  ingredient  in  theur  composition. 
Indeed,  I  have  been  assured  by  an  officer  very  recently  attached  to  a 
Punjabee  regiment  quartered  in  the  Western  Provinces,  that  indications 
have  not  been  wanting  of  late  of  a  tendency  on  the  part  of  some  of  our 
Sikh  soldiers  to  relapse  into  the  old  caste*  prejudices  of  the  Hindoos 
around  them. 

After  Runjeet  Sing's  death,  there  being  no  strong  master  mind 
to  exercise  a  controlling  influence  over  them,  the  Sikh  battalions  re- 
peatedly rose  in  mutiny.  Killing  both  European  and  Native  officers  indis- 
criminately, and  it  is  highly  probable  that  the  example  then  set  was 
not  without  its  mischievous  results  on  the  minds  of  our  own  sepoys. 
But  looking  at  the  Sikhs  as  we  ourselves  have  found  them,  rather  than 
88  they  were  apt  to  be  under  the  exciting  and  degenerating  influences 
of  an  unsettled  Government,  it  must  be  admitted  that  we  have  ample 
grounds  for  confidence  and  trust.  All  who  have  seen  them  on  active 
service  agree  that,  whether  employed  as  irregular  cavalry,  under  such 
leaders  as  Probyn  and  Fane,  or  as  light  infantry  on  the  irregular  foot- 
ing, they  are  not  to  be  excelled.  As  artillerymen,  their  reputation 
stands  equally  high,  but  it  has  been  our  obvious  policy  since  the  lesson 
taught  us  by  the  mutiny,  to  keep  our  guns,  with  a  few  special  excep- 
tions, in  the  hands  of  our  own  countrymen,  and  Sir  John  Lawrence  has 
well  remarked  that,  "  No  mutiny  of  a  native  army,  without  guns,  could 
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hope  to  be  successful,"  guns  being  an  object  of  intense  fear  to  the 
natives  of  the  East,  and  for  that  reason  objects  also  of  adoration  to 
the  Indian  gunner. 

Punjaub  soldiers  will  cheerfully  march  on  the  shortest  notice 
T^herever  ordered,  and  have  always  been  described  as  patient  under 
fatigue  and  privation,  and  readily  rallied  in  case  of  a  reverse.  No 
apter  illustration  of  their  readmess  of  resoiutie  under  diflSculties  can  be 
given  than  that  recorded  by  Mr.  Herwald  Wake,  C.B.,  in  his  public 
report  of  the  celebrated  defence  of  Mr.  Boyle's  house,  at  Arrah,  when 
a  gallant  little  band  of  English  residents,  assisted  by  50  of  Rattray^s 
Sikh  military  police,  successfully  defied  for  a  whole  week  three  muti- 
nous regunents  from  Dinapore,  under  the  great  Behar  rebel  Koer  Sine-. 
Mr.  Wake  thus  writes : — "  Every  endeavour  was  made  by  the  rebels 
"  to  induce  the'Sikhs  to  abandon  us ;  heavy  bribes  were  offered  to 
"  them,  and  their  own  countrymen  employed  as  mediators.  They 
"  treated  every  effort  with  derision,  showm^  perfect  obedience  and 
"  discipline.  Duriog  the  entire  siege,  which  lasted  seven  days, 
"  every  possible  stratagem  was  practised  against  us.  Incessant 
"  assaults  were  made  upon  the  bungalow.  Not  only  did  our  Sikhs 
"  behave  with  perfect  coolness  and  patience,  but  their  untiring  labour 
"  met  and  prevented  every  threatened  disaster.  Water  began  to  run 
**  short ;  a  well  18  feet  by  4  was  dug  in  less  than  12  hours.  The  rebels 
"  raised  a  bairicade  on  the  top  of  the  opposite  house  ;  our  own  grew  in 
**  the  same  proportion.  A  shot  shook  a  weak  place  in  our  defence ; 
*'  the  place  was  made  twice  as  strong  as  before.  We  began  to  feel 
**  the  want  of  animal  food ;  a  sally  was  made  at  night,  and  four  sheep 
"  brought  in ;  and  finally,  when  we  ascertained  beyond  a  doubt  that 
"  the  enemy  were  undermining  us,  a  counter  mine  was  quickly  dug. 
"  On  the  30th  July  the  troops  sent  to  our  relief  from  Dinapore  were 
"  attacked  and  beaten  back.  On  the  next  day  the  rebels  returned, 
"  and  telling  us  they  had  annihilated  our  reKef,  offered  the  Sikhs  their 
"  lives  and  hberty,  if  they  would  give  up  the  Government  oflScers.'* 

In  acknowledgment  of  these  signal  services  the  Government 
promptly  advanced  the  native  oflScers  a  step  in  promotion,  and  bestowed 
on  each  oflScer  and  man  a  twelvemonth's  additional  pay.  The  whole  corps 
has  since  been  embodied  as  an  integral  part  of  the  bengal  Native  Army, 
under  the  name  of  the  45th  Bengal  Infantry.  .A  detachment  of  160  of 
these  same  Sikhs  shortly  afterwards  joined  my  own  small  field  force, 
for  the  attack  of  Koer  Sing's  jungle  stronghold  at  Jugdespore,  and 
thus  I  had  an  opportunity  of  personally  witnessing  their  conduct  before 
an  enemy.  What  struck  me  most  was  their  light-hearted  cheerfulness, 
almost  amounting  to  joviality,  even  under  fire ;  the  jaunty  springiness 
of  their  step  on  the  line  of  march,  and  the  elasticity  of  their  whole 
demeanour  under  fatigues  and  trials  which  usually  cause  dejection  in 
men  of  other  nations.  They  evidently  loved  fighting  for  fighting  sake. 
One  very  prominent  trait  in  their  character  I  very  soon  fiscovered  to 
be,  their  love  of  plunder,  or  "  loot"  as  it  is  called  in  India.  The  day 
after  the  capture  of  Jugdespore,  I  was  suddenly  summoned  to  quell  a 
violent  quarrel  amonff  the  Sikh  oflScers,  in  the  course  of  which  they 
had  actually  drawn  their  weapons,  and  threatened  to  proceed  to  ex- 
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Ircmitios.  I  fouud  that  it  originated  in  the  discovery  of  some  hidden 
treasure  (about  20,000  rupees,  or  £2,000)  regarding  the  partition  of 
which  they  could  by  no  means  agree.  Strictly  speafeng,  they  had  no 
right  to  appropriate  it  at  all,  but,  as  matters  stood  just  then  in  India, 
it  would  have  been  inexpedient  to  enforce  that  view,  and  it  was  quite 
Bufficient  for  me  to  hint  that  if  any  further  disturbance  took  place,  I 
should  solve  the  diflBculty  by  claiming  the  treasure  as  common  prize  for 
the  whole  force,  to  allay  their  angry  clamour,  and  they  were  soon 
restored  to  perfect  good  himiour,  as.  though  nothing  had  happened  to 
ruffle,  them. 

Many  other  instances  might  be  mentioned  equally  illustrative 
of  the  valuable  qualities  of  the  Sikh  and  Funjabee  soldier.  In  the  last 
Chinese  war  it  is  well  known  that  the  Sikh  regiments  acquitted  them- 
selves with  signal  valour  in  the  field,  and  gave  entire  satisfaction  in 
quarters ;  and  it  scarcely  admits  of  a  doubt,  that  whenever  called  upon 
for  any  special  service,  whether  in  China,  Persia,  Egypt,  New  Zealand, 
the  Gape  of  Good  Hope,  or  even  in  Europe  itself,  they  would  be  found, 
if  under  equally  good  officers,  eoually  manageable  and  effective.  But 
many  serious  objections  present  tnemselves  to  the  mind  when  consider- 
ing the  question  of  their  employment  out  of  India  in  time  of  peace  as 
an  integral  portion  of  the  national  army  of  Great  Britain ;  and  I  must 
confess  that,  to  me,  such  an  extension  of  their  sphere  of  employment, 
at  all  events  beyond  the  confines  of  Asia,  except  in  special  cases  of 
emergency,  as  already  suggested,  appeal's  a  matter  of  very  doubtful 
expediency.  I  believe  that  tiie  oath  taken  by  Punjabee  recruits  (both 
Sildi  and  Mahomedan)  binds  them  to  **  march  wherever  directed, 
whether  within  or  beyond  the  Indian  territories  ;"  but  I  apprehend  the 
latter  condition  could  only  be  intended  to  imply  some  urgent  necessity 
of  war,  rendering  such  service  indispensable  for  the  security  of  the 
empire.  Therefore  their  employment  out  of  India  in  time  of  peace 
oodd  only  be  fairly  brought  about,  either  by  their  volunteering  for  the 
purpose,  or  by 'Government  raising  a  distinct  force  imder  new  con- 
ditions, specially  for  colonial  service.  But,  one  sticking  characteristic 
of  the  Punjabee  soldier  is  said  to  be  that,  while  ready  to  start  to  the 
world's  end  at  a  moment's  notice  in  search  of  adventure,  and  with  the 
exciting  prospect  of  fighting  and  plunder,  he  is  less  easily  reconciled 
than  even  the  Indian  sepoy  to  a  prolonged  absence  from  his  home  and 
land,  and  when  once  the  temporary  excitement  is  over,  is  apt  to  get 
restiess  for  a  furlough.  It  tnerefore  seems  not  improbable,  that  how- 
ever flattered  he  might  feel  at  the  confidence  reposed  in  his  fidehty,  ho 
would,  when  the  novelty  was  over,  become  impatient  of  his  banish- 
ment, and  heart-sick  at  the  utter  isolation  his  new  position  would 
entail;  and  such  feelings,  finding  vent  in  his  lettei's,  might  operate 
unfavourably  on  the  minds  of  his  countrymen  at  home. 

I  know  it  has  been  urged  in  favour  of  such  a  scheme  that  it 
might  help  in  some  degree  to  open  the  eyes  of  our  native  subjects  to 
the  enormous  power  and  widely  spread  dominion  of  England,  and  to 
convince  them  of  the  hopelessness  of  struggling  against  our  sove- 
r^gnty  in  IncHa.  But  I  feel  no  great  confidence  that  any  such  good 
would  reaDy  result.    If  stationed  at  one  of  our  colonies,  they  would 
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obtdn  but  a  very  limited  insight  into  the  secret  of  our  power,  and 
would  find  but  little  to  dazzle  their  oriental  imaeinations.  In  fact, 
compared  with  what  they  had  already  seen  in  Inoia,  everything  con- 
nected with  their  own  profession  would  appear  on  an  absurdly  small 
and  insignificant  scale.  Even  in  England  itself  it  is  to  be  feared  the 
reality  would  fall  very  far  short  of  their  pre-conceived  ideas.  Of  the 
regal  splendour  of  a  court,  and  of  the  "  pride,  pomp,  and  circumstance 
of  glorious  war,"  they  would  after  all  see  nothing  to  compare  with  one 
of  the  Governor-General's  grand  durbars,  or  field-days,  such  as  recently 
took  place  at  Agra ;  while,  on  the  contrary,  they  would,  in  the  ordinary 
course  of  a  barrack  life  in  this  country,  constantly  witness  things 
irreconcilable,  to  their  uneducated  mmds,  with  oriental  notions  of  real 
power,  and  inconsistent  even  with  that  moral  superiority  for  which 
they  might  have  previously  given  us  credit. 

Some  idea  of  the  erroneous  impressions  to  which  simple- 
minded  Asiatics  would  be  liable  in  this  country  may  be  gained 
from  the  following  extract,  tj^en  from  that  most  entertaining 
book,  "The  adventures  of  Hajee  Baba  in  England,"  by  Morier, 
which,  though  not  literally  true,  is  imderstood  to  give  an  accurate 
picture  of  the  early  experiences  of  the  first  Persian  embassy  in 
London.  Hajee  Baba,  the  hero  of  the  tale,  thus  relates  one  of  his 
morning  adventures ;  the  scene  being  a  street  in  London  during  the 
Burdett  riots  in  1810,  on  the  occasion  of  Sir  Francis  being  taken  a 
prisoner  to  the  Tower :  "  I  was  quietly  proceeding  along  one  of  the 
*'  principal  thoroughfares  of  the  City,  when  I  perceived  a  great  mass 
"  of  troops  in  full  march,  accompanied  by  several  pieces  of  artillery, 
"  escorted  by  an  immense  mob  of  the  dirtiest  of  the  English,  "^^ho 
"  were  rending  the  air  with  abusive  words,  occasionally  assaulting  the 
"  soldiers  with  stones.  I  remarked  that  consternation  appeared  in  the 
"  faces  of  some,  whilst  others  appeared  totally  unconcerned.  *  What- 
"  *  ever  is  this  V  said  I  to  a  man  who  had  just  stepped  out  of  his 
"  house  to  see  the  sight.  *  Oh,'  said  he,  *  I  believe  they  are  going  to 
*' '  take  up  a  man.*  *  Only  a  man ! '  said  I,  *  if  you  require  this  to  take 
"  '  a  man,  what  must  you  require  to  take  a  city?*  I  was  so  im- 
'*  pressed  with  this  strange  scene,  that  I  thought  no  more  of  my 
"  private  miseries,  but  immediately  returned  home  in  all  haste.  I 
"  felt  that  the  ambassador  ought  to  know  the  state  of  things.  *  At 
"  *  all  events,'  thought  I,  '  at  the  risk  of  getting  more  blows  on  the 
"  *  mouth,  rU  tell  him  into  what  a  state  this  country  has  fallen,  and, 
"  *  if  the  rebellion  which  has  evidently  begun  is  not  put  down,  he'll 
"  *  see  the  necessity  of  providing  for  our  safety.'  '* 

I  quote  this  story  not  from  any  supposed  value  attaching  to  it  as  a 
fact  (for  it  may  have  been  altogether  imaginary),  but  as  coming  from 
a  writer  thoroughly  versed  in  oriental  character  and  modes  of  thought, 
and  tiierefore  not  unlikely  to  be  a  correct  representation  of  what 
might  actually  take  place  imder  the  supposed  circumstances.  And, 
who  can  say  mat  our  unsophisticated  Sikh  soldiers  might  not  be  fated 
to  undergo  many  such  strange  alarms  if  quartered  here  in  England, 
in  these  days  of  Fenian  outbreaks,  monster  processions,  and  political 
excitement,  and  that  the  tendenqy  would  not  inevitably  be  to  shake 
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their  confidenoe  in  the  power  of  our  Queen,  and  in  the  sti^bility  of  our 
Govemment  ?  The  natives  of  India  can  appreciate,  and,  above  all  thingps, 
reverence  a  strong  Government ;  but  a  country  seemingly  governed  by 
mob  law,  as,  to  their  credulous  and  mistaken  minds  might  sometimes 
appear  to  be  the  case  with  our  own,  would,  I  suspect,  veiy  soon  cease 
to  retain  either  their  respect  or  obedience. 

Judging  then  partly  from  my  own  experience  of  uneducated 
orientals,  and  partly  from  that  of  others,  I  should  consider  that  a  far 
more  sound  and  salutary  impression  would  be  made  on  their  minds  by 
taking  a  telescopic  view  of  our  greatness  and  gi-andeur  from  a  dis- 
tance, through  the  medium  of  the  imagination,  than  by  a  microscopic 
inspection  of  our  littlenesses  at  close-quarters.  As  a  general  rule,  all 
orientals,  but  especially  the  uneducated  among  them,  when  brought 
face  to  face  with  civilized  life,  are  like  fish  out  of  water,  and  I  see 
nothing  in  the  character  of  our  illiterate  3ikh  soldiery  to  induce  me  to 
believe  that  they  would  form  an  exception  thereto.  But,  indepen- 
dently of  all  this,  it  can  scarcely  admit  of  a  doubt  that  the  emiuoy- 
ment  of  foreign  Asiatic  mercenaries  of  this  description  within  these 
reahns  would  be  utterly  repugnant  to  the  feelings  of  the  people,  and 
opposed  to  the  spirit  of  our  institutions.  No  doubt,  the  martial  and 
picturesque  appearance  of  a  regiment  of  Sikh  cavalry  at  a  review  in 
Hyde  Park,  or  forming  part  of  the  royal  escort  down  Parliament- 
street,  would  excite  the  enthusiastic  admiration  of  the  mass  of  spec- 
tators and  especially  that  of  the  ladies,  and  would  convey  to  the  minds 
of  forei^ers  some  just  notions  of  the  military  resources  of  our  Indian 
possessions  and  of  the  physical  capabilities  of  their  war-like  popula- 
tions ;  but  I  very  much  question  whether  all  this  would  reconcile  the 
British  public  at  large  to  such  an  encroachment  on  their  cherished 
rights  and  preiudices,  as  the  presence  of  these  strange  guardians  of 
tlie  peace  would  involve. 

There  is,  in  short,  but  one  mode  in  which  an  opening  of  this 
sort  might  be  made,  devoid  of  the  objections  already  mentioned.  An 
experiment  on  a  small  scale  would  be  amply  sufficient,  and  this  would 
consist  in  selecting  annually  from  the  whole  native  army  about  half 
a  dozen  native  officers  of  distinguished  service  and  of  superior  intelli- 
gence as  temporary  Aides-de-camp  to  the  Queen,  to  be  attached  to 
army  head-quarters  in  England,  except  when  required  to  attend  upon 
Her  Majesty  on  state  occasions.  Of  course  an  English  officer,  con- 
versant with  their  language  and  customs,  should  be  attached  to  them. 
To  men  thus  conspicuously  selected  and  honourably  employed,  a  year 
in  England  would  be  one  continuous  fete,  and  some  good  might  possi- 
bly result  from  their  favourable  reports  to  their  brethren  in  the  east. 
A  wholesome  spirit  of  emulation  might  thus  too  be  kept  up  among 
the  whole  body  of  native  officers,  and  one  probable  result  would  be 
an  anxiety  to  acquaint  themselves  with  the  English  language  and 
literature,  of  whicn  thejr  are  at  present  wholly  ignorant.  The  pro- 
portion from  each  Presidency  should  be  as  tmree,  two,  and  one,  for 
Bengal,  Bombay,  and  Madras;  for  it  should  be  borne  in  mind  that 
there  would  probably  be  other  candidates  for  such  an  enviable  honour 
besides  the  Sikhs.    I  more  especially  allude  to  the  native  officers  of 
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the  Scinde  Irregular  Horse  (formerly  so  well  known  as  "Jacob's 
Horse  "),  a  body  of  much  longer  standing,  who  fought  our  battles  in 
Persia  and  elsewhere  with  signal  credit,  who  never  once  wavered  in 
their  allegiance,  and  who  are,  perhaps  justly,  considered  by  their  own 
officers  as  the  very  beau  ideal  of  soldierly  excellence  and  loyalty. 

Should,  however,  this  country  be  involved  in  war,  in  Persia, 
Egypt,  or  anv  other  quarter  which  might  threaten  the  British  power 
in  the  east,  there  need  be  no  question  about  the  employment  on  any 
such  field,  of  such  Indian  troops  as  the  Scinde  ana  Sikh  Irregular 
Cavalry,  and  the  various  regiments  of  Punjabee,  Sikh,  and  even 
Goorkha  infantry.  Or,  should  Russia  really  threaten  our  north-west 
frontier,  obliging  us  to  drain  our  colonies  of  EngUsh  troops  to  meet  so 
formidable  a  foe,  it  cannot  but  be  satisfactory  to  know  that  we  might, 
for  the  occasion,  substitute  in  all  such  localities  as  might  be  wifling 
to  receive  them,  as  many  native  troops  of  the  above  description  as 
could  best  be  spared  at  such  a  crisis,  although  it  must  be  remembered 
that  all  these  troops,  even  if  specially  raised  for  the  purpose,  would  be 
necessarily  officered  by  properly  qualified  English  gentlemen  belonging 
to  the  Indian  Staff  Corps  ana  local  services,  who  would  of  course 
carry  with  them  their  rights  and  privileges,  and  I  apprehend  this 
might  give  rise  to  some  difficulties  and  complications  which  have  been 
apparently  ignored  or  lost  sight  of  by  most  advocates  of  the  scheme. 
But,  until  such  an  emergency  shall  arise,  there  seems  to  be  no  parti- 
cular object  in  altering  the  "arrangements  ah^ady  existing  for  the 
protection  of  our  colonies  witii  British  troops,  unless  indeed  the  present 
difficulty  in  enlisting  recruits  for  the  Enghsh  army  should  unhappily 
cripple  our  military  resources  to  such  an  extent  as  to  render  such  aid 
from  India  indispensable. 

In  this  latter  case  we  might  certainly  substitute,  even  in  these  peace- 
able times,  regiments  composed  of  Punjabees  or  Goorkhas  for  some  of 
the  British  regiments  in  China,  Ceylon,  Mauritius,  New  Zedand,  and 
the  Cape ;  although  I  consider  there  would  be  always  a  certain  amount 
of  danger  in  leading  our  Indian  subjects  to  suppose  that  England  had 
exhausted  her  own  stock  of  soldiers,  and  was  oecoming  dependent  on 
her  native  Indian  army  for  the  defence  of  her  widely-spread  posses- 
sions in  other  parts  of  the  world.  And  this  leads  me  to  another 
branch  of  my  subject,  viz.,  the  continued  maintenance  in  India  of  tho 
present  large  European  force,  consisting  entirely  of  Her  Majesty's 
line  regiments,  and  numbering  70,000  strong. 

It  was  foreseen  by  many  from  the  first,  that  there  would  in  a  few 
years  be  found  a  very  serious  practical  difficulty  in  carrying  out  the 
amalgamation  of  the  armies  which  took  place  in  1861.  In  that  year  I 
myself  thus  recorded  my  own  opinions  in  an  article  written  for  the 
Friend  of  India: — "In  April,  1857,  the  total  European  force  in  India 
"  mustered  42,179  ;  according  to  the  lowest  and  most  rccont  estimate, 
"  its  future  strength  must  be  maintained  at  somewhere  about  73,500. 
"  Thus  the  annual  drain  on  our  home  popiflation  will  be  hcncefortii 
**  nearly  doubled.  Meanwhile,  the  conditions  of  military  service  have, 
"  by  virtue  of  amalgamation,  undergone  a  material  change.  Whereas 
^<  formerly  a  term  of  service  in  India  was  regarded  by  a  soldier  of  the 
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"  Royal  Army  as  only  a  possible  contiagency,  which  it  might  or  might 
"  not  be  his  fate  to  undergo  for  a  limited  period,  it  must  in  future  be 
**  considered  by  the  majority  as  an  unavoidable  certainty,  for  which 
"  every  recruit  would  do  well  to  be  fully  prepared  on  first  enlisting." 
And  now,  after  six  years'  experience  of  the  new  system,  I  find  it 
broadly  asserted  by  a  writer  on  our  "  Home  Defences,"  in  Macmillan's 
MitgcLsmt  for  February,  '^  that  India  is  a  bugbear  both  to  officers  and 
men. 

The  writer  in  Macmillan  proposes,  as  the  best  remedy  for  the 
eidl,  that  we  should  retrace  our  steps,  and  go  back  again  to  the  old 
system  of  a  local  European  army ;  but  another  talented  writer  on  the 
same  subject  in  Blachvood^s  Magazine  for  the  same  month  goes  further 
still,  and  would,  to  quote  his  own  words,  ^<  separate  absolutely  and  by 
^*  an  impassable  gulf,  colonial  and  Indian  service  from  home  service." 
He  would  have  not  only  India,  but  our  colonies  all  over  the  world, 
**  provide  for  their  own  defence  in  peace  time,  just  as  they,  in  other 
^^  respects,  manage  their  own  affairs."  ^'  As  te  India,"  he  adds,  "  it  is 
*'*'  rich  enough  te  hire  again,  as  it  hired  of  old,  as  many  European 
*''  troops  as  are  necessary  to  form  the  backbone  of  a  great  military 
**  power."  This  writer  considers  that  the  European  army  of  IndUa 
need  not  exceed  in  number  45,000  men,  with  a  reserve  in  England  of 
15,000  men,  making  a  total  of  60,000  men.  He  argues  tiiat,  "  in 
"  assigning  a  garrison  of  70,000  Englishmen  to  British  India,  we  are 
"  attempting  too  much.  The  drain  upon  our  youth  is  heavier  than  it 
**  will  stand,  and  greater  than  the  necessities  of  the  case  require." 

There  is  indeed  evidence  enough  on  all  sides  that  a  vast  change 
of  opinion  has  come  over  the  people  of  this  country,  without  regard  to 
party,  since  the  amalgamation  took  place ;  and  that  if  the  reconstruc- 
tion of  our  Indian  armies  were  now,  as  then,  under  consideration  for 
ihe  &pst  time,  it  would  be  very  differently  carried  out.  But  to  recede 
in  legislation  is  always  an  unwelcome  task.  Nevertheless,  the  diffi- 
culty is  one  that  presses  upon  us  more  and  more  year  by  year,  and 
most  be  grappled  with  and  overcome,  and  that  soon,  if  we  would  retain 
our  position  as  a  great  power  in  the  world,  and  the  integrity  of  our 
empire  in  the  East. 

It  is  perhaps  presumptuous  in  me  to  differ  from  the  admirably 
expressed  views  of  the  article  in  Blackwood^  wherein  it  is  easy  to  trace 
a  master  hand :  but  the  present  seems  a  favourable  opportunity  for 
soggesting  what  seems  to  myself  a  more  simple  and  favourable  method 
of  dealing  with  the  question  of  again  localizing  an  European  force  in. 
India,  without  violently  upeetting  the  present  order  of  things  in  that 
country ;  and  here  I  will  venture  to  remark  that  India  is  a  dangerous. 
country  in  which  to  be  perpetually  trying  new  experiments.  Our 
native  subjects  are  keen  observers,  and  very  apt  to  mistake  our  irre- 
solution for  weakness.  Scarcely  six  years  have  elapsed  since  we 
abolished  the  old  system  of  a  local  army,  and  ever  since  then  we  have 
been  perpetually  making  changes,  until  the  whole  miUtary  fabric  of 
India  has  become  a  gigantic  patohwork,  or,  in  poetical  language,  *'  a 
mighty  maze,"  I  wish  I  could  add,  '*but  not  without  a  j)lan."  There 
is  indeed  not  so  much  one  plan,  as  a  multiplicity  of  plans,  which 
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have  been  hastily  combined  to  form  one  confused  and  incongraaas 
whole. 

In  fact,  there  have  been  too  many  cooks  at  work,  and  the  wonder 
is,  that  so  little  mischief  has  been  done,  and  so  mnch  real  good  been 
effected.  If  I  offer  myself  to  swell  the  number  of  cooks,  I  can  only 
hope  that,  amidst  the  confusion  which  reigns  in  the  estabtisfament,  I 
shall  find  myself  not  altogether  "  out  of  place." 

I  consider,  then,  that  it  is  neither  desirable  nor  expedient  to  cot 
asunder  the  link  that  unites  the  armies  of  England  ana  of  India ;  on 
the  contrary,  I  would  unite  them  still  closer.  India  is  orar  great  schod 
for  officers,  and  above  all,  for  generals ;  where  Clive,  Lake,  Wellesloy, 
Combermere,  Sale,  Gough,  Napier,  Havelock,  Clyde,  Strathnaim,  and 
a  host  of  other  illustrious  men*  obtained  their  most  valuable  lessons  in 
the  art  of  war,  and  where  scores  of  promising  officers  are  still  learning 
to  emulate  their  brilhant  achievements.  Were  the  officers  of  our  home 
army  separated  by  an  "  impassable  gulf'  from  service  in  India,  they 
would  necessarily  lose  the  benefit  of  that  admirable  school,  and  must 
fall  back  on  such  lessons  as  they  could  acquire  at  Aldershott  and 
the  Curragh,  which,  I  fear,  would  prove  a  very  inefficient  sub- 
stitute. 

If,  then,  the  experience  of  the  past  six  years  has  really  proved 
the  present  system  of  supplying  India  with  European  troops  to  require 
modification,  as  so  generally  asserted,  I  think  a  very  salutary  change 
might  be  effected  without  the  separation  of  any  limb  or  the  intervention 
of  any  gulf.  My  plan  for  that  purpose  would  be  very  similar  to  one 
which  I  proposed  in  1859  in  the  J'imes  of  that  period,  and  of  which  the 
late  Sir  Howard  Douglas  made  favourable  mention,  as  "  deserving  of 
consideration,"  in  his  last  essay  entitled  the  "  Defence  of  Enghmd," 
published  in  the  following  year. 

I  may  mention,  at  starting,  that  should  the  idea  broached  in 
Blackwood^s  Magazine  of  a  local  force  for  each  colony  ever  find  favour 
with  the  Government  of  this  country,  it  would  greatly  fadlitate  the 
[iractical  working  out  of  my  own  scheme  as  regards  India,  which 
country  is  held  by  us  on  a  footing  so  wholly  different  from  that  where- 
with we  retain  our  colonies,  that  a  system  applying  very  well  to  the 
one  would  probably  be  found  quite  inappropriate  to  the  other.  Such 
important  and  self -supporting  countries  as  Austraha  and  Canada  have 
now  become,  with  a  large  and  ever  increasing  European  population, 
consisting  chiefly  of  emigrant*  from  the  mother  country,  may  well  be 
able  to  raise  and  support  efficient  local  armies  for  their  own  defence  in 
ordinary  times ;  and  should  such  an  arrangement  ever  take  place  (as  I 
conclude  must  be  the  case  sooner  or  later),  the  sphere  of  duty  for  the 
English  army  will  be  very  greatly  curtailed,  and  our  ability  for  main- 
taining an  efficient  European  army  for  India  will,  in  proportion,  be 
largely  increased.  No  doubt,  too,  the  completion  of  the  railway  system 
throughout  India  will  eventually  enable  us  to  hold  that  country  with 

•  I  purposely  omit  from  this  category  such  well-known  names  as  Pollock,  NoH, 
Outrara,  Malcolm,  and  many  others  who  achiered  their  world-wide  reputation  aa 
odlccrs  of  the  Indian  local  armT.— V.  E. 
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fewer  European  troops,  provided  the  railways  themselves  be  effectually 
guarded  by  a  dependable  body  of  mouated  police,  with  rallying  points 
at  certain  intervals,  and  the  sooner  some  well-devised  plan  of  protec- 
tion is  organized  for  that  purpose  the  better ;  otherwise  this  antid- 
paied  new  source  of  strength  may,  in  reaUty,  prove  only  one  of  weak- 
ness.* Meanwhile,  it  is  obviously  expedient  that  wo  devise  some 
system  whereby  a  prolonged  service  in  India  may  be  rendered  more 
attractive  to  the  mass  of  our  soldiers. 

I  will  now  quote  that  part  of  my  original  scheme  which,  I  ven- 
ture to  think,  might  still  be  made  applicable,  with  a  few  modificadous, 
to  the  present  time : — 

'^  The  attenticm  of  British  statesmen  has  of  late  been  fairly  aroused 
^^  to  the  necessity  of  providing  effectually  for  our  home  defences 
'*  against  the  possible  dangers  of  invasion.  During  the  perils  that 
^^  recently  beset  our  Indian  empire  every  available  regiment  was  sent 
^^  out,  until  England  and  her  colonies  were  almost  denuded  of  troops, 
"  and  it  was  deemed  expedient  to  raise  several  additional  battalions 
''  (about  24,  I  believe)  for  home  service,  to  supply  the  deficiency  until 
^^  ihe  preBtiure  from  without  should  cease.  But,  as  by  general  consent, 
"^  the  safety  of  India  demands  the  maintenance  there  of  60,000  to  80,000 
*^  European  soldiers,  whereof  it  is  proposed  that  about  one-third  should 
^  be  locals,  there  seems  evexy  chance  of  the  aforesaid  additional  batta* 
'^  lions  being  maintained  as  an  integral  part  of  the  British  Army.  They 
'^  are  at  present,  however,  considered  as  temporary  excrescences,  under 
^*  the  designation  of  second  battalions  of  certain  regiments  of  the 
*'line. 

'^  My  proposal  is  to  alter  their  constitution  in  such  a  manner  as  to 
*'  dovetail  with  our  local  force  in  India,  or  to  have  in  their  stead  a 
"  certain  number  of  permanent  '  garrison  battalions '  expressly  for 
^*  home  defence,  and  to  raise  a  corresponding  number  of  '  Indian  batta- 
*'  *  lions '  expressly  for  local  service  m  India ;  the  former  to  act  as 
"  recruiting  dep6ts  for  the  latter.  The  system  of  promoting  by  seniority 
"  should,  I  think,  pievail  in  both  these  local  services  alike,  and  ex- 
"  changes  should  be  freely  allowed  between  them.  (Indeed  there  need 
"  be  but  one  cadre  of  officers  for  both  battalions,  which  would  effectually 
*^  prevent  any  difficulty  on  that  score.)  Under  this  system  the  home 
**  battalions  would  be  at  once  recruiting  dep6t8  and  nurseries  for  our 
"  Indian  regiments,  and  arks  of  refuge  for  our  veteran  heroes  after  the 
''  latter  have  undergone  a  sufficient  quantum  of  exposure  and  buffet- 
"  ing  in  India.    By  this  reciprocity  of  interests  both  countries  would  be 

*  In  a  rery  timelj  volume  on  the  "  Military  Questions  of  the  Day/'  published  since 
the  deHrery  of  this  lecture  bj  Lieutenant-Colonel  Sir  Henry  M.  Havelock,  Bart.,  that 
officer  urges  the  extensive  employment  of  "  European  mounted  riflemen  '*  to  supple* 
ment  our  railway  system  in  India.  Such  a  force,  he  says,  **  would,  by  constantly 
*'  patroUing,  keep  the  railways  intact  from  being  torn  up,  a  autv  which  neither  British 
**  infantry  nor  native  cavalry  could  perform  eaually  well.  The  railways  would  help 
"  to  forward  the  mounted  riflemen,  horses  ana  all,  rapidly  to  the  point  from  which 
"  their  own  special  movement  would  begin  ;  each  branch  of  force  would  thus  help 
**  the  other.  But  wiHout  mounted  riflemen,  a  widespread  system  of  railwajrs,  nst ! 
"  being  capable  of  being  properly  guarded,  might  prove  a  delusion  and  a  snaie,  '*  - 
*^  rather  Usii  an  aid  in  mihtary  operations  against  insurreciiom"  -^Y,  £.  "•-^  - 
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"  gainers ;  India  would  gain  a  constant  succession  of  healthy  young- 
"  soldiers,  ready  disciplined  and  prepared  to  do  credit  to  our  country 
"  and  service  in  the  east ;  while  England  would  obtain  for  her  own  de- 
'*  fence  a  constant  supply  of  home-sick,  yet  still  efficient  and  valuable 
"  veterans  experienced  in  war,  with  medals  on  their  breasts,  and  loyalty 
"  in  their  hearts,  to  stimulate  their  younger  brethren,  and  *  show  how 
'*  'fields  were  won.'  Each  service  would  take  a  pride  in  and  reflect  a 
"  glory  on  the  other ;  the  successes  of  either  would  be  causes  of 
"  triumph  to  both,  and  thus  would  the  army  of  India  be  indissolubly 
"  wedded  to  that  of  England,  by  a  never-failing  of  mutual  interests 
"  and  mutual  regard. 

"  Thus  too  would  the  India  local  service  again  attract  the  better 
*'  classes  of  recruits  who  now  hold  aloof,  and  would  at  once  attam  a 
"  locus  standi  sufficiently  distinguished  to  inspire  its  own  members 
'*  with  pride,  and  the  sister  services  with  respect. 

"  I  see  nothing  in  this  scheme  but  what  is  practicable  and  advan- 
"  tageous  to  both  countries  and  both  services.  It  can  scarcely  be 
"  needful  to  point  out  the  manifest  advantages  that  would  be  secure<I 
'*  for  the  mother-country  by  maintaining  a  permanent  local  force  for 
"  home  defence.  It  might  be  made  to  consist  almost  wholly  of 
"  veterans  who  have  already  established  some  claims  to  comparative 
**  tranquillity  at  home.  Such  a  body  of  men  and  officers  in  cases  of 
"  real  emergency  would,  from  their  experience  in  war,  be  found  fit 
"  guardians  of  their  native  land,  and  would  inspire  in  all  around  them 
**  that  calm  m^  happy  confidence  which  is  so  often  the  harbinger  of 
"  victory," 

Sucb,  tyicn,  IS  the  outline  of  my  scheme,  and  should  the  principle  on 
which  it  is  based  be  admitted  as  correct,  I  feel  assured  there  would  be 
no  insuperable  difficulty  in  carrying  it  into  practical  execution.  That 
principle  is,  in  fact,  simply  one  of  double  regiments,  which,  like  the 
Siamese  twins,  should  be  connected  with  each  other  by  an  indissoluble 
link.  It  would  be  found  equally  applicable  to  our  colonies,  since  each 
colony  might  have  its  own  local  force  with  its  representative  i-egiment 
at  home.  It  already  exists  in  the  artillery,  which,  like  a  gigantic 
banyan  tree,  has  its  parent  trunk  permanently  fixed  at  Woolw  ich,  and 
its  family  ramifications  all  over  the  world,  with  "  Ubique  *'  for  their 
common  motto.  At  all  events,  I  venture  to  offer  the  scheme,  such  as 
it  is,  for  the  consideration  of  any  brother  professionals  and  of  my 
countrymen  at  large,  without  entering  into  further  details  that  might 
be  wearisome  to  my  present  audience. 

Before  concluding,  however,  1  would  ask  permission  to  offer  a  few 
remarks  on  another  kindred  subject  of  some  importance  to  our 
European  soldiers  in  India ;  and  here  again  I  will  quote  from  a  paper 
penned  by  myself  while  in  India  six  years  ago,  for  I  feel  that  it  still 
expresses,  as  forcibly  as  I  am  able  to  put  it,  a  most  important  question 
which  cannot  be  too  often  or  too  perseveringly  urged  on  the  rulers  of 
this  country,  viz.,  "  the  question  of  military  colonization." 

"  Must  India,"  I  ask,  **  continue  to  drain  the  life  blood  of  England 
"  -and  expend  the  thews  and  sinews  of  her  sons  for  the  maintenance  of 
***our  power  in  the  east,  and  yet  arc  we  never  to  take  root  in  the  country 
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*'  we  hold  at  such  a  costly  sacrifice  ? — The  time  has  arrived  when  we 
*•  must  awake  from  the  lethargy  of  a  century  and  avail  ourselves  to  the 
*'  utmost  of  the  advantages  which,  for  wise  and  beneficent  purposes 
"  have  been  placed  within  our  reach.  Now  or  never  we  must  begin  to 
**  plant  the  available  offshoots  of  our  European  population  in  the  posi- 
^*  tions  best  suited  for  their  healthy  and  vigorous  growth. 

"  If  we  are  continuously  to  pour  the  living  mass  of  our  standing  line 
^'  army  into  India  as  a  necessary  portion  of  its  service,  we  must  devise 
"  means  to  make  the  country  more  attractive  to  the  soldiers  of  that 
*'  army  than  it  has  heretofore  been.  AV^e  must  open  to  them  a  career, 
^*  with  a  hopeful  termination  discernible  in  the  distant  perspective. 

"  Let,  for  instance,  every  British  regiment  in  India  have  its  coloniza- 
*'  tion  fond ;  let  every  soldier  be  made  to  feel  the  pleasant  assurance 
"  that  by  bosbanding  a  portion  of  his  pay  in  that  fund,  and  by  estab- 
*'  lishing  for  himself  a  character  for  sobriety  and  good  conduct,  he  will 
'•  stand  a  fair  chance,  at  the  expiration  of  his  service,  of  settling  with 
^^  his  wife  and  children  in  a  permanent  home,  on  land  provided  for  him 
**  by  the  State  on  certain  conditions,  and  subject  to  military  regulations, 
^*  in  a  community  of  his  own  countrymen,  selected  Uke  himself  for  good 
**  character,  and  with  the  means,  if  he  choose  to  avail  himself  of  them, 
*'  of  earning  by  the  sweat  of  his  brow,  or  by  whatever  useful  acquire- 
*'  ments  he  may  have  mastered,  a  decent  competency  for  himselt  and 
*'  famUy. 

**  To  ensure  success  for  such  an  experiment,  strict  selection  with 
*'  respect  to  individual  merit  and  personal  fitness  for  the  work,  must  be 
"  the  invariable  rule  whereby  to  regulate  the  admittance  of  a  candidate 
*'  to  a  colony.  Each  regiment  should  furnish  periodically  a  list  of  can- 
"  didatea  so  qualified,  for  the  information  of  Government. 

"  In  addition  to  the  above  tests,  the  knowledge  of  some  useful  trade 
"  or  handicraft,  the  possession  of  suflBcient  pecuniary  means  to  supply 
"  the  pecuniary  requirements  of  a  settler's  hfe,  and  general  apti- 
^*tude  for  the  pecuUar  condition  of  a  colonist,  should  be  taken  to 
"  account. 

"  For  the  first  experimental  colony  begun  on  any  such  plan,  a  sufB- 
^*  cient  number  of  worthy  candidates  would,  I  beheve,  be  forthcoming 
^^  without  difificulty,  at  the  call  of  Government,  to  act  as  pioneers  of 
*'  civilization,  should  any  really  sound  and  practical  scheme  for  military 
*'  colonization  be  set  on  foot  by  com}>etent  authority.  I  use  the  term 
"  '  miUtary '  advisedly ;  convinced  that  the  principle  it  involves  is 
"  essendaJ  to  the  success  of  any  colony  founded  in  India,  for  it  implies 
**  that  all  important  something  without  which  the  best  soldiers  very  soon 
"  degenerate  into  a  disorderly  rabble.  Soldiers  who  have  been  accus- 
^'  tomed  for  many  years  of  their  lives  to  go  like  carriage-horses  in 
**  harness^  would  often  feel  absolutely  helpless  without  a  driver ;  and 
'^  there  are  few  gregarious  situations  ui  life  where  human  beings, 
"  whether  they  be  soldiers  or  civilians,  are  collectively  concerned,  in 
**  which  dUdpUne  would  not  be  found  a  decided  advantage. 

"  Therefore,  should  the  superintendent  of  each  colony  be  a  retired 
^'  officer  of  the  army,  and  one  who  understands  something  of  European 
^^  soldiers ;  let  him  be  vested  with  plenary  magisterial  and  special 
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"  powers,  and  be  competent,  both  by  character  and  position,  not  only 
"  to  command  respect,  but  also  to  enforce  obedience. 

"  To  those  who  would  pre-judge  and  condemn,  such  a  project  as 
*'  •  quixotic,'  I  say,  give  it  at  least  a  fair  trial !  In  other  countries  we 
"  English  have  proved  ourselves  eminently  successful  as  colonists,  and 
"  so  far  from  the  antecedents  of  a  soldier's  life  disqualifying  him  for 
"  such  a  career  in  the  temperate  and  hilly  tracts  which  abound  in  India, 
'^  I  maintain  that  under  wholesome  restrictions,  he  is  more  likely  to  suc- 
"  ceed  than  an  unlicked  clodhopper  or  an  unbridled  artizan.  The  one 
"  great  evil  to  be  avoided  is  drink.  Let  only  steady  sober  men  be 
"  selected,  and  let  the  strictest  rules  be  enforced  against  drunkenness, 
"  even  to  the  extent  of  imprisonment  and  expulsion." 

About  the  very  time  when  I  was  thus  earnestly  urging  on  the 
attention  of  the  ruling  authorities  in  India  the  argiunents  you  have 

i'ust  heard,  it  so  happened  that  another  officer  was  engaged,  quite  un- 
cnown  to  me,  in  drawing  up  a  most  ably  written  article  on  the  same 
subject  for  the  Calcutta  Review^  wherein  he  entered  very  fully  into 
the  practical  details  necessary  for  carrying  out  a  complete  scheme 
of  military  colonization  in  the  hilly  and  temperate  tracts  of  India  most 
suited  for  the  purpose.  Although  dated  a  little  prior  to  my  own  paper 
in  the  Friend  of  India  that  number  of  the  review  was  not  actually 
published  until  a  month  or  two  later,  and  it  was  most  encouraging  to 
find  my  own  views  shared  in,  if  not  anticipated,  by  a  writer  who  had 
evidently  devoted  much  more  attention  to  the  practical  minutias  of  the 
subject  than  myself,  and  who  seemed  to  possess  all  the  ability 
requisite  for  carrying  out  such  a  project.  I  have  only  very  recently 
been  assured  that  the  writer  of  that  article  was  Captain  Knollys  of  the 
93rd  Highlanders,  whom  I  believe  to  be  now  in  England,  and  I  hope 
he  will  kindly  pardon  the  liberty  taken  with  his  name  by  an  entire 
stranger,  and  that  he  may  be  encouraged  to  persevere  in  the  noble 
task  so  zealously  entered  upon  six  years  ago,  and  which  deserves  the 
cordial  support  not  only  of  every  soldier's  friend,  but  of  every  man 
who  wishes  well  to  the  permanence  of  our  rule  in  British  India.  It  i» 
pleasant  to  me  to  reflect  now,  that  I  did^my  best  to  draw  public  atten* 
tion  to  his  project,  of  which  I  trust  we  may  soon  hear  more  full 
particulars  from  himself.  Meanwhile  I  cannot  do  better  than  repeat 
here  the  last  paragraph  of  my  own  review  upon  it  in  the  Friend  of 
Indioj  which  is  equally  applicable  now  as  then.  "  The  entire  article 
"  is  worthy  to  be  read  and  seriously  pondered  over  by  those  who  gmde 
'^  the  fortunes  of  India,  and  who  now  have  a  noble  opportunity  of  ini- 
**  tiating  a  new  em,  big  with  future  promise,  in  the  Government  of  the 
"  country  under  British  rule.  To  them  and  to  our  statesmen  generally 
^^  we  commend  the  early  consideration  of  this  great  question.  With  a 
f*  hopeful  progeny  of  infant  colonies  around  us,  we  shall  at  last  begin 
<'  to  believe  that  we  really  have,  like  the  Emperor  of  the  Frendi,  a, 
"  deBttny." 

In  the  Journal  of  this  Institution  for  October,  18(56,  will  be  found 
two  admirable  lectures,  delivered  in  this  room  on  the  4th  and  1  Ithof  May 
last,  by  Dr.  Mouat,  on  the  *'  British  Soldier  in  India,"  containing  much 
valuable  information  on  the  facilities  that  exist  for  such  military  colomoR 


Digitized  by 


Googk 


OF  OUR  INDIAN  FORCES."  103 

as  I  am  now  advocating,  and  referring  to  my  own  slight  efforts  in  1861 
to  pave  the  way  for  their  introduction.  From  some  correspondence 
which  took  place  in  India  on  this  subject,  between  myself  and  the 
CommaDder-in-Chief,  Sir  Hugh  Rose,  now  Lord  Strathnaim,  I  have 
good  reason  to  believe  that  his  Lordship  would  be  found  friendly  to  any 
movement  in  this  direction  which  might  now  be  set  on  foot  in  this 
country.  The  time  seems  more  favourable  now  than  then.  Waste 
lands  are  more  easily  available  for  Europeans ;  the  rapid  extension  of 
tea,  coffee,  and  cinchona  plantations  in  the  hills  has  already  caused  an 
influx  of  European  settlers  to  a  moderate  extent.  The  cultivation  of 
those  plants  involves  no  very  hard  labour,  and  would  afford  suitable 
out-door  employment  for  old  soldiers,  under  competent  guidance. 
Why,  then,  should  not  a  begimiing  be  made  at  once,  under  the  auspices 
of  the  Grovemment  of  India,  and  thus  let  it  be  known  far  and  wide 
among  our  recruiting  districts  throughout  the  United  Kingdom  that, 
amid  those  healthy  and  magnificent  mountains,  whose  glorious  summits 
of  perpetual  snow  are  visible  from  a  distance  of  more  than  200  miles, 
and  which  overlook,  like  giant  sentinels,  the  rich  and  populous  plains 
of  India,  presenting  an  irresistible  barrier  of  strength  and  security  to 
its  inhabitants,  let  it  be  known,  I  say,  that  in  that  most  beautiful 
region  of  the  earth  is  perched,  high  above  the  debiUtating  influences  of 
tropical  heat  and  miasma,  ready  for  the  reception  of  our  brave  soldiers 
after  the  toils  of  active  service  are  at  an  end,  nor  for  themselves  only, 
but  also  for  their  children  after  them,  that  long  yearned-for  desidera- 
tum, a  "  Soldier's  HoatE." 

I  murt  now  conclude,  asking  pardon  of  my  audience  if  I  have  tres- 
passed too  long  upon  their  patience.  The  importance  of  the  subjects 
which  I  have  so  cursorily  treated,  rendered  it  difficult  to  condense 
what  I  had  to  say  into  smaller  compass.  I  only  trust  that  this,  my 
slight  labour  of  love,  in  behalf  of  an  Army  wherein  I  have  spent  so 
many  happy  years  of  my  life,  may  prove  not  altogether  devoid  of 
interest  and  of  profit. 
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Monday,  April  29th,  1867. 

Vice-Admiral    sir    HENRY   J.    CODRINGTON,    K.C.B.,    in    the 

Chair. 


NAMES    OF    MEMBERS    who    jomed    the  Institution  between  the    8th  and 

29th  April,  1867. 

LIFE. 
Keppel,  W.  A.  H.,  Lieut.,  Norfolk  Militia  Artillery. 

ANNUAL. 

Bancroft,  W.  C,  Major  16th  Regiment.  MacGregor,  C.  M.,  Lieut  H.M.,  Bengal 

1/.  Staff  Corps.     1/. 

Terry,  Frederick  S.,  Captain  25th  K.  O.  Hamilton,  T.  Bramston,    Lieut.  Bojal 

Borderers.    1/.  Horse  Artillery.     1^ 

Dampier,  0.  L.  M.,  Ensign  25th  K.  O.  Worcester,  H.  A.  W.  F.  S.,  Marquis  of, 

Borderers.    1/.  Comet  Roy.  Horse  Guards.     1/. 

Hutchinson,  A.  J.,  Ensign  23rd  R.  W.  Dundas,  Lawrence,  Comet  Royal  Horse 

Fue.    II,  Guards.    17. 

Brackenbury,  Henry,  Captain  Royal  Ar-  Hardie,  H.  R.,  Lieut.  Haddington  Militia 

tillery.    1/.  Artillery.     17. 


LESSONS  FROM  LISSA. 
By  Commander  P.  H.  COLOMB,  R.N. 

It  was  well  observed  by  a  writer  in  the  **  Saturday  Review"  last  year — 
from  whom  I  have  taken  the  liberty  of  borrowing  a  modified  title — 
that  "  the  moral  of  the  great  Prussian  victory"  of  Sadowa  "  has  been 
dwelt  upon  so  constantly  by  the  press  of  every  European  country,  as 
almost  to  throw  into  the  shade  the  not  less  striking  lesson  to  be 
gathered  from  the  Italian  defeat  in  the  waters  of  the  Adriatic."  Indeed 
few  of  those  who  are  accustomed  to  look  without  prejudice  on  tbe 
fifreat  military  and  naval  questions  of  the  day,  can  have  avoided  a 
feeling  of  surprise  that  the  great  sea-fight  of  Lassa  produced  so  small 
and  80  evanescent  a  commentary  at  the  hands  of  persons  qualified  to 
deal  with  it.    For  it  is  impossible,  on  mature  renection,  to  avoid  the 
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conviction  that  the  battle  of  Lissa  is,  beyond  all  bounds,  the  most  im- 
portant naval  occurrence  since  the  ^eat  day  of  Trafalgar.  Whether  we 
regard  the  nature  of  the  forces  engaged ;  the  manner  of  their  employ- 
ment; or  their  magnitude ;  we  cannot  fail  to  be  struck  with  the  thought 
that  the  great  experiment  for  which  all  maritime  nations  waited,  has 
been  tried,  and  that  the  path  which  naval  warfare  will  in  future  follow, 
h  no  longer  hidden  in  the  mists  of  controverted  opinion. 

The  bombardment  of  Algiers,  and  the  battle  of  Navarino,  the 
operations  of  the  combined  fleets  during  the  Russian  war,  which,  taken 
as  a  whole,  bear  a  certain  professional  value — altogether  fade  in  im- 
|iortance  before  the  combat  in  the  Adriatic.  No  naval  man  can  turn  to 
Algiers  and  draw  thence  a  professional  lesson  applicable  to  the  present 
day.  He  may  watch  and  admire  the  example  of  consummate  daring 
there  displayed,  but  he  must  reflect  that  bravery  is  bom  in  the  soul, 
and  does  not  come  from  outward  schooling.  We  may  all  recollect  how 
the  false  analogy  of  Algiers  was  used  by  the  press  as  a  goad  to 
stimulate  the  supposed  want  of  enterprise  of  our  Admirals  during  the; 
Rossian  war ;  and  the  futile  attack  on  the  sea  forts  of  Sevastopol  may 
warn  us  of  the  uselessness  of  accepting  superficial  teaching. 

The  battle  of  Navarino,  between  the  forces  of  advancing  and  re- 
trograding powers,  begun  without  plan  and  continued  without  com- 
bination,* serves  as  no  model  for  our  imitation. 

The  operations  conducted  by  the  western  navies  during  the 
Russian  war,  with  ships  only  partially  embodying  modem  improve- 
ments, in  exceptional  situations,  against  exceptional  opposing  forces, 
how  shall  wo  draw  from  them  any  elements  by  which  to  guide  our- 
selves in  future  wars  ?  But  more  than  all,  we  must  carefully  reflect 
that  such  a  sweeping  change  has  passed,  or  is  passing,  over  modem 
navies,  that  the  chain  which  has  bound  us  to  the  past  may  easily  be 
assumed  to  be  broken ;  if  any  Hnks  remain,  we  may  be  sure  they  do  not 
lie  inmiediately  on  the  surface,  and  it  must  be  weary,  and  may  be 
nnprofitable,  to  follow  too  closely  any  analogy  offered  by  former  naval 
battles  to  what  is  assumed  to  be  their  future  conduct. 

In  one  respect  tha  battle  of  Lissa  is  probably  of  insignificant  pro- 
portions. Its  political  effects  were  overshadowed  by  other  dominant 
circumstances ;  and  should  it  secure  an  influence  in  that  sphere,  which 
it  does  not  now  possess,  few  will  be  able  to  tmce  that  influence  to  its 
soui-ce. 

The  position  I  assume  in  attempting  to  draw  out  for  discussion, 
what  appear  to  me  the  salient  points  of  this  battle,  is  a  very  simple 
one.  I  wish  to  look  on  the  battle  entirely  as  one  for  scientific  exami- 
nation. In  tliis  Theatre  we  have  nothing  to  do  with  the  argumentum 
ad  homneniy  and  therefore  praise  or  blame  shall  not  escape  from  my 
lips,  nor  will  it,  I  hope,  escape  from  those  who  may  take  part  in  the 
dwcussion.  We  may  the  more  easily  avoid  this  dangerous  ground  by 
reflecting  that  the  Lessons  from  Lissa  are  not  to  be  drawn  from  the 

•  ThU  remark  simply  refers  to  the  fact,  that  until  fire  was  opened,  it  iras  not 
known  whether  there  would  be  a  battle;  and  is  no  reflection  on  any  Officer 
concerned.    May  14.— P.  H.  C. 
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consideration  of  any  political  necessities  which  directed  an  attai^  on 
a  fortified  island  in  the  presence  of  an  intact  floating'  force ;  nor  are 
they  to  be  drawn  from  the  personal  characters  of  those  in  the  re- 
spective fleets,  or  one  might  also  say  from  their  personal  conduct, 
except  in  so  far  as  it  concerned  the  application  or  disregard  of  certain 
purely  scientific  principles,  which  I  hope  to  make  plain  to  you  in  the 
course  of  this  paper.  Again,  the  path  is  comparatively  easy  to  us,  if 
my  opinion  be  correct,  that  the  real  lessons  of  the  combat  are  to  be 
drawn  entirely  from  that  part  of  the  battle  comprised  between  the 
near  approach  of  the  Austrian  fleet  and  the  sinking  of  the  **Be 
d'ltalia,"  a  period  extending  over  a  comparatively  short  portion  of 
the  three  hours  and  a  quarter,  said  to  include  the  whole  battle  from 
first  to  last.  I  must  beg  your  indulgence,  if,  in  referring  to  a  paper  of 
mine  read  in  this  Institution  previous  to  the  battle  of  Lissa,  I  seem  to 
ask  you  to  view  me  in  the  light  of  a  true  prophet."*^  It  is  in  a  manner 
obligatory  on  me  to  quote  from  it  as  forming  a  link  in  my  chain  <rf 
argument,  but  I  wish  to  be  understood  as  referring  to  it  simply  as  I 
would  refer  to  any  other  writings  which  answer  the  same  end.  I 
shall  not  go  into  any  details  respecting  the  battle,  betrause  such  are 
quite  imnecessary  for  my  purpose,  and  also  because  I  believe  we 
are  to  have  the  historical  record  drawn  out  for  us  by  very  much  aUer 
hands  than  mine.  But  in  order  to  get  at  the  lessons  taught  oe,  I 
must  mention  the  broad  features  of  the  battle,  and  I  shall,  at  each 
stage,  make  what  appear  to  me  the  reflections  properly  raised 
thereon. 

The  Italian  fleet,  consisting  of  four  completely  hon-jdated  ships, 
seven  partially  so,  one  turret-ship,  seven  wooden  frigates,  and  fiftaen 
smaller  vessels,  left  the  ItaHan  ports  chkfly  on  the  16th  of  July,  1866, 
for  a  concentrated  attack  upon  the  Austrian  island  of  lissa.  This 
attack  actually  commenced  on  the  18th,  and  continued  throughout  tiie 
19th,  with  varying  success.  On  the  20th  the  ships  were  gatheied  on 
the  northern  shore  of  the  island  with  the  intention,  should  it  be 
possible,  of  effecting  a  disembarkation  to  the  westward  of  Port  San 
Giorgio  before  the  arrival  of  the  Austrian  fleet. 

Meanwhile,  the  Austrian  Admiral  Tegethof,  had  been  lying  in 
Fasano  roads  at  the  head  of  a  fleet  composed  as  follows : — Seven  iron- 
clads, one  wooden  line-of-battle  ship,  five  frigates,  and  thirteen 
smaller  vessels.  He  had  early  received  intelligence  of  the  impending 
attack  upon  Lissa,  but  at  first  considered  it  as  a  feint,  having  for  its 
object  to  draw  him  from  his  base  of  operations.  A  telegpram,  bow- 
ever,  reached  him  on  the  19th,  whidi  no  longer  left  it  open  to  doubt 
that  a  real  and  persistent  attack  was  intended  upon  the  Austrian 
island ;  and  about  noon  he  put  to  sea  with  his  whole  fleet,  harving 
apparently  fully  made  up  his  mind  to  save  Lissa  or  be  Uonelf 
destroyed. 

The  Italian  fleet  received  news  of  this  movement,  on  the  same 
evening,  but  it  was  hoped  that  the  disembarkation  and  capture  of  the 

•  "  Modem  Naral  Tactics ;"  see  Journal  of  the  United  Service  InsMntion,  rol. 
ix.,  page  1. 
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iaUnd  mig^bt  be  concluded  before  the  approach  of  the  Atistrians,  thus 
relearang  the  Italian  fleet  to  meet  them. 

The  morning  of  the  20th  July  broke  stormily  and  wild,  the  wind 
from  tbe  S.W.  with  heavy  rain  squalls.  The  arrival  of  a  battalion  of 
marines  in  the  **  Piemonte,"  decided  Persano  to  push  the  final  attack 
with  an  speed,  and  the  necessary  orders  had  actually  been  given,  when 
at  abcut  8  o'clock  the  "  Esploratore  "  which  had  been  stationed  to  look 
out  in  ^e  N.W.  quarter,  re-appeared  from  a  passing  rain-squall  which 
had  hidden  her,  with  the  signal  flying  announcing  suspicious  ships  in 
sight. 

The  positicm  of  the  respective  fleets  appears  at  this  moment  to  have 
been  as  follows.  The  Austrian  steering  S.E.  by  S.  at  a  moderate  speed, 
was  in  three  divisions  astern  of  each  other.  Each  division  was  in  the  angu- 
lar fonnadon,  or  what  rt  is  now  proposed  to  term  "  two  quarter  lines,"  as 
shewn  in  fig.  2  (plate  v.),  the  angle  formed  between  the  two  wings 
of  each  division  was  very  obtuse,  so  much  so  as  to  give  the  Italians 
the  idea  that  the  ships  were  in  line  abreast.  The  divisions  were 
about  1000  yards  apart,  and  in  the  rear  of  each  was  a  small  ship  for 
repeating  signals. 

The  ItaUan  fleet  was  in  a  scattered  state  along  the  northern  shore  of 
Lia8a(fig.  1).  Of  theeleven ironclads,  two,  the  "Terribile" and  " Varese,** 
were  at  too  great  a  distance  to  the  westward  to  be  in  time  to  have  any 
important  influence  on  the  approaching  combat.  A  third,  the  "  For- 
midable "  had  suffered  considerably  in  the  previous  day's  bombardment, 
and  was  fully  engaged  in  transferring  her  wounded  to  the  hospital  ship. 
This  left  nine  ironclads  in  a  position  to  meet  the  approaching  seven  of 
the  Austrians.  The  Italian  wooden  ships  were  closer  in  shore,  engaged 
with  the  impedimenta  of  disembarkation.  These  ships  took  no  material 
port  in  the  affair,  and  adhering  to  the  rule  I  have  laid  down,  there  being 
BO  particular  lessons  to  be  derived  from  an  examination  of  their  pro- 
oeedings,  it  will  be  sufficient  thus  to  account  for  their  absence  from 
the  main  part  of  the  action.  It  is  perhaps  advisable  to  recollect,  diat 
while  the  Austrian  fleet  was  complete  with  coals  and  ammunition,  and 
the  <76ws  were  fresh  and  intact,  the  Italians  had  had  a  large  expenditure 
of  the  former  necessaries,  and  had  suffered  a  loss^of  16  killed  and  95 
wounded,  while  their  crews  were  probably  harassed  by  the  previous 
day's  bombardments.  The  forces  which  were  really  about  to  fight  the 
battle  of  Lissa  were,  therefore,  on  the  Austrian  side : — 7  u'onclads,  not 
of  first-rate  model,  with  an  aggregate  burthen  of  27,200  tons,  an 
aggregate  power  of  4,750  horses,  a  broadside  of  88  guns,  and  2,884  men. 

On  the  Italian  side  were : — 9  ironclads,  all  of  new  ccmstruction ; 
of  greater  speed  and  generally  of  heavier  plating  than  the  Austrians ; 
a  combined  tonnage  of  88,500 ;  a  power  of  6,000  horses ;  a  broadside 
of  108  gons ;  and  about  4,000  men. 

Now,  from  a  comparison  of  these  forces  thus  ranged  against  each 
other,  I  think  we  may  fairly  derive  our  first  and  most  impressive  lesson. 
On  one  side  we  have  108  guns  opposed  to  27,000  tons ;  on  the  other, 
88  gims  opposed  to  ^,000  tons.  The  destructive  work  cut  out  for 
each  gun  was,  therefore,  on  the  Itahan  side,  262  tons ;  and  on  the 
Austrian,  482  tons. 


Digitized  by 


Googk 


108  LESSONS  FROM   LISSA. 

Now,  the  Austrian  tonnage,  distributed  as  we  should  have  seen  it 
previous  to  the  introduction  of  ironclads — allowing  about  3,000  tons  to 
a  90-gun  ship — would  have  been  represented  by  9  of  these  ships  carry- 
ing a  broadside  of  405  guns.  The  Italian  tonnage,  distributed  in  the 
same  manner,  would  have  been  represented  by  12  ships,  carrying  a 
broadside  of  540  guns.  The  destructive  work  cut  out  for  each  Austrian 
gun  would  have  then  been  93  tons,  in  place  of  the  432  mentioned  above : 
and  the  work  cut  out  for  each  Italian  gun  would  have  been  50  tons, 
in  hen  of  the  260  before  mentioned.  That  is  to  say,  the  Austrian  guns 
should  have  been  nearly  5  times,  and  the  Italian  guns,  Tnore  than  5  times 
as  destructive  as  those  usually  employed  in  two-dockers,  in  order  to  leave 
the  artillery  at  the  battle  of  Lissa  in  the  position  it  had  held  as  a  weapon 
previous  to  the  introduction  of  ironclads.  I  need  not  increase  the  force 
of  this  remark  bj'  pointing  out  that,  while  the  mass  to  be  destroyed  was 
five  times  as  great  as  usual  on  this  occasion,  the  submerged  and 
therefore  invulnerable  portion,  was  also  greater  than  usual.  No  one 
will,  I  imagine,  venture  to  argue  tliat  the  artillery  on  either  side  at 
Lissa,  far  from  exceeding  the  destructive  capacity  formerly  attributed 
to  guns,  even  approached  it ;  and  I  think  we  can  hardly  exaggerate 
its  enormous  disproportion  to  the  work  it  was  supposed  to  do.  But 
a  wider  question  is  raised  by  this  simple  examination.  The  pro- 
portion of  work  cut  out  for  each  gun  at  Lissa  happens  to  be  a  fair 
example  of  what  guns  in  any  ironclad  action  will  be  required  to  under- 
take. If  artillery  is  to  retain  its  former  destructive  power,  each  gun 
must  have  a  capacity  for  destroying  ironclads  at  least  five  times  as 
gieat  as  that  possessed  by  the  old  patterns,  for  destroying  wooden 
ships. 

I  have,  I  am  sorry  to  say,  never  witnessed  the  effect  of  modem 
shot  ag^nst  modern  ships'  sides,  and  am  not  going  to  attempt  to  prove 
relative  destructive  effects,  when  shot  strike.  I  merely  take  this  as  a 
first  reflection  suggested  by  the  battle  commented  on,  namely, — that 
without  taking  other  elements  into  consideration  than  the  number  of 
guns  relative  to  tonnage— either,  each  of  our  guns  must  do  five  times 
as  much  work  as  they  used  to  do  on  wooden  ships,  or  they  have  lost 
gi'ound  as  weapons  of  war ;  and  I  may  add  to  this,  that  an  increase 
of  400  per  cent,  in  the  power  of  a  gun  is  a  heavy  proportion  to 
admit. 

In  considering  the  relative  forces  which  were  about  to  meet  in 
action,  we  have  to  add  to  the  Austrian  side  the  wooden  92-gun  ship 
"  Kaiser,"  and  her  consorts,  frigates  and  gun-boats,  carrying  a  broad- 
side of  177  guns.  Had  these  ships  been  armed  with  guns  capable  of 
piercing  the  ItaUan  plates,  there  might  have  arisen  some  difficulty  in 
estimating  their  force ;  it  being  necessary  to  balance  between  their 
offensive  powers  and  their  extreme  liability  to  injury,  as  evidenced  by 
the  fact  of  the  ''  Kaiser  "  suffering  two  thirds  of  the  whole  Austrian 
loss.  Their  heaviest  guns  being,  however,  only  capable  of  throwing 
a  rifled  shot  of  60  lbs.  weight.,  almost  powerless  against  the  Italian 
ships,  we  cannot  be  very  far  wrong  in  considering  the  Austrian  wooden 
ships  a  source  of  weakness  rather  than  of  strength. 

Perhaps  this  is  the  place  to  refer  to  another  lesson  from  Lissa  on 
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the  qaestion  of  anplated  ships  with  heavy  gims,  versus  armour  plates, 
1  have  seen  it  several  times  in  print,  and  I  have  heard  it  often  seriously 
ar^ed  bj  naval  officers,  that  the  battle  of  Lissa  shewed  the  value  of 
wooden  ships  against  ironclads ;  and  the  "  Kaiser  '*  has  been  on 
snch  occasions  quoted  as  having  beaten  off  a  combined  attack  of  four 
of  them.  Granting  she  did  this,  what  but  her  evident  weakness 
invited  such  an  attack  t  and  what  was  the  ultimate  result  of  all  her 
gallaDt  endeavours?  She  was  so  near  destruction  that  she  was 
obliged  to  haul  out  of  action.  She  lost  her  bowsprit,  foremast,  and 
funnel,  had  22  men  killed  and  83  wounded ;  more  than  two  thirds,  as 
I  before  said,  of  the  loss  suffered  by  the  whole  Austrian  fleet.  In 
retnm  for  this  damage,  she  tore  away  the  boats,  bulwarks,  and  port- 
lids,  of  the  "  Re  di  Portugallo "  by  collision,  and  riddled  the  upper 
works  of  the  "  Affondatore"  by  shot ;  when  we  have  said  this,  we  have 
perhaps  said  all.  I  cannot,  therefore,  see  how  we  are  to  place  any- 
thing whatever  to  the  credit  of  wood  versus  iron  plates  in  consequence 
of  what  occurred  at  the  battle  of  Lissa.  It  is  argued  on  this  question 
that  we  may,  by  reducing  armour-plating,  replace  the  weight  so  taken 
away  by  adding  to  the  number  of  plate-piercing  guns.  But  I  think  it 
is  forgotten  that  for  every  plate-piercing  gun  carried  by  the  non-plated 
ships,  the  plated  one  may  carry  several  light  sheli-guns  of  terribly 
destructive  powers  when  opposed  to  unplated  scantling  only.  As  an 
extreme  case  we  should  then  have  a  totally  unclad  ship,  whether  of 
wood  or  iron,  carrying  a  few  plate-piercing  guns,  against  a  completely 
clad  ship,  armed  with  a  multitude  of  light  shell-guns,  such,  for  instance, 
as  the  Armstrong  40- pounder.  The  power  of  the  respective  ships  when 
in  opposition  would  then  be  the  number  of  rounds  fired  per  minute, 
mnltiplied  by  the  effective  work  done  by  a  single  shot.  As  the  number 
of  light  guns  carried,  would  be  at  least  five  or  six  times  the  number 
of  plate-piercers,  whilst  the  rapidity  of  fire  would  be  possibly  doubled, 
the  question  to  be  decided  by  those  who  argue  in  favour  of  non -plating 
woold  be : — Can  you  secure  that  each  plate-piercing  projectile  shall  do 
ten  times  the  damage  on  the  plated  side  of  its  opponent,  that  such  oppo- 
nent's shell  will  effect  on  the  non-plated  side?  I  think  I  am  fairly 
onderstating  the  question  in  favour  of  the  non-plated  side,  and  it  will 
be  most  interesting  to  hear  from  any  qualified  gentleman  present,  an 
estimate  of  the  relative  effects  of  the  two  species  of  ordnance  quoted, 
against  their  respective  targets. 

I  have  stated,  and  illustrated  by  a  diagram,  the  position  of  the  two 
fleets  when  the  approach  of  the  Austrians  was  signalled  by  the  Italian 
look-out  ships.     (Fig.  2.) 

Persano  formed  his  nine  ironclads  in  line  abreast  with  their  heads 
to  the  westward,  but  afterwards  passed  into  line  ahead,  steering  about 
N.N.E.,  a  course  leading  directly  across  that  of  the  Austrian  fleet.  The 
Italian  admiral  now  considered  it  advisable  to  shift  his  flag  from  the 
fourth  ship  in  the  line,  the  '*  Re  d'ltalia,"  to  the  "  Affondatore,"  so  as 
to  better  assume  the  command  of  the  whole  fleet.  Admiral  Persano 
has  been  much  blamed  for  making  this  change.  I  will  not  presume  to 
offer  an  opinion  as  to  its  prudence  or  imprudence  at  such  a  time,  but  if 
I  be  asked  whether  I  consider  the  admiral  is  better  placed  as  part  of 
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his  battle  formation,  or  as  detached  from  it — then  I  can  only  here 
repeat  the  portions  of  my  former  paper  referring  to  that  pointy  and 
say  the  battle  of  Lissa  has  therein  taught  me  no  new  lesson. 

I  said  in  my  paper  on  Modern  Naval  Tactics,  that — '^  If  a  general 
on  land  were  restricted  as  an  admiral  is  at  sea,  to  the  use  of  sig- 
nals for  the  conveyance  of  his  orders  ....  he  would  place  him- 
self where  he  could  best  see  and  be  seen 1  take  the  view 

that  in  future  naval  actions  the  Commander-in-chief  will  not  take  a 
position  in  the  line.  He  will  place  himself  in  some  swift,  quick-^toming 
vessel,  not  unarmed  or  unplated,  but  still  a  light  ship— the  flag-ship  of 
the  future — where  he  can  best  view  the  movements  of  his  own  and 
the  enemy's  fleet,  and  where  his  signals  can  be  at  once  percdved  f r<Hn 
all  quarters."  I  recollect  that  expression  of  opinion  was  rec^ved  hy 
the  meeting  with  considerable  approval,  and  I  am  sure  we  should  all 
be  glad  to  hear  whether  that  approval  is  still  given  to  the  idea.  If 
the  '*'  Affondatore,"  with  her  smaller  tonnage,  is  assumed  to  have  been 
a  much  handier  ship  than  the  '^  Ke  d'ltalia,"  we  may  express  an  optnioa 
on  their  relative  values  as  flag-ships,  and  on  the  relative  values  oi  the 
positions,  out  of  the  formation,  and  forming  part  of  it,  without  allowing 
ourselves  to  be  drawn  away  from  those  points,  by  otlser  considerations 
affecting  the  judgment  of  the  Italian  admiral. 

The  two  fleets — the  Austrian  steering  S.E.  by  S.  or  thereaboutB, 
and  the  Italian  N.N.E.,  neared  each  other  so  rapidly  that  Tegethof  had 
no  time  to  make  a  signal  which  he  had  prepared  after  the  manner  of 
our  own  Nelson,    *'  as  a  fillip "  to  his  fleet,  but  was  only  able    to 
order  the  divisions  to  keep  their  distance  at  1,000  yards  apart ;  the 
ships  of  the  divisions  to  close  and  go  full  speed ;  and  finally  to  the 
ironclad  division  to  bear  down  and  sink  the  enemy.     The  respective 
positions  of  the  fleets  are  given  in  the  diagram,  fig.  2.     '<  Thus  on  the 
one  part,"  says  the  article  in  the  Bevue  des  deux  Mondesy  which  in  spite 
of  denial  is  still  attributed  to  the  Prince  de  Joinville,  ^'  we  see  the  Italian 
squadron  in  a  thin  Hue,  of  the  depth  of  a  single  ship  only,  drawn  out 
to  the  length  of  5,000  yards,  presenting  their  broadsides  to  the  enemy. 
On  the  other,  the  Austrian  squadron  in  a  compact  mass  dosed  up  to  a 
breadth  of  1,200  yards,  rushing  upon  the  enemy  at  full  speed  with  the 
advantage  of  wind  and  sea,  to  pierce  him  through  and  through.     Su<^ 
was  the  opening  of  the  battle."    Having  brought  the  fleets  into  this 
position,  1  must  again  ask  your  indulgence  while  I  quote  from  my 
previous  paper,  when  I  had  imagined  the  results  of  a  combat  which 
Lissa  realised  in  a  great  measure.     I  said,  <'  But  in  order  to  set  aside 
any  lingering  affection  we  may  retain  for  the  old  Une-of-batUe  as  a 
fighting  order ;  let  us  just  recall  the  fact,  that  the  serious  part  of  a 
future  naval  attack  does  not  appear  to  be  the  guns,  but  the  rams. 
How  will  they  affect  the  question  ?     If  we  look  into  the  history  of 
all  our  naval  actions,  the  decisive  victories  were  gained,  only  when  we 
succeeded  in  breaking  through  the  enemy's  line.     The  closest  possiUe 
line-of-battle  was  the  safest  possible  position,  and  an  opening  therein 
was  hailed  with  joy  by  the  attacking  party  as  an  earnest  of  success. 
.     .     .     .     But  suppose  an  admiral  in  a  steam  fleet,  some  ships  of 
which  are  rams,  can  we  not  well  imagine  his  exulting  in  the  certainty 
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of  victory  the  moment  he  saw  a  close  line-of-hattle  neatly  drawn  up 
in  the  most  convenient  position  possible  for  the  action  of  the  new  and 
terrible  weapon?  The  enemy  could  never  be  so  foolhardy  as  to 
attempt  such  a  proceeding ;  the  approach  of  the  rams  would  surely 
bPDak  up  the  line,  for  no  captain  would  allow  himself  to  be  fairly  run 
int0  when  he  could  avoid  it,  and  thus  the  great  aim  and  end  of  all 
our  great  naval  leaders  would  be  obtained  even  b^ore  the  action  com- 
menced.'' 

Now  I  know  I  run  a  risk  of  being  accused  of  egotism  in  making 
these  quotations,  and  I  could  sincerely  wish  that  some  one  else  had 
used  my  words  so  as  to  have  left  roe  more  free  to  deal  with  them. 
But  the  lesson  I  draw  from  the  fact  of  such  language  having  been 
used  in  this  Theatre  a  year  before  any  practical  experiment  took  place, 
is  so  important  that  1  cannot  suffer  any  false  delicacy  to  stand  in  my 
way.  Officers  present  at  the  reading  of  my  paper,  might  easily  them- 
selvee  have  been  placed  within  a  few  months  in  the  position  of  the  Itahan 
officers  at  the  battle  of  Lissa.  Officers  of  rank  who  listened,  might 
have  had — and  may  still  have  to  decide — what  they  will  do  with  ships 
under  their  command,  when  their  look-outs  shall  signal  "  The  enemy 
in  sight."  The  first  question  is.  Can  we  not  by  close  examination  of 
yac<«  distinctly  establisn  the  basis  from  which  we  must  work?  And 
next.  Have  we  established  such  a  basis  ? 

Now  as  to  the  answer  to  the  first  question :  has  not  what  was 
stated  by  me — simply,  as  a  naval  officer  who  had  given  some  study  to 
the  subject — shewn  most  clearly  that  if  the  tactics  to  be  employed, 
"could  not,"  to  use  Captain  Selwyn's  remark  upon  my  paper,  *'be 
decided  till  the  first  action  is  fought,"  it  was  yet  comparatively  easy 
to  say  what  was  not  to  he  done  ?  1  see  nothing  in  any  direction  now, 
but  absolute  condemnation  of  the  Italian  line-of -battle  as  opposed  to 
the  Austrian  attack.  But  I  did  not  notice  that  my  distinct  condemna- 
tion of  that  formation  for  the  purposes  of  defence,  met  with  a  reception 
snflSciently  marked,  to  assure  me  that  there  was  anything  approacliing 
to  conviction  on  the  subject  in  the  minds  of  my  hearers.  I  will  go 
farther,  and  say  that  even  now,  in  spite  of  the  strong  condemnation 
which  is  levelled  at  the  Itahan  movement,  the  tremendous  consequences 
involved  in  the  abrogation  of  the  Ime-of -battle  as  a  fighting  order,  are 
hardly  even  considered,  and  the  whole  question  is  treated  by  ar majority 
of  the  naval  world  as  one  of  no  moment !  I  have  met  with  but  one 
|iaper  which  clearly  adverts  to  the  matter ;  this  is  a  very  remarkable 
sketch  by  the  French  Admiral  Touchard,  in  .the  January  number  of 
the  Revtte  Mm-itime.  I  do  not  commit  myself  to  all  the  details  of 
his  opinion  there  given,  but  it  was  curiously  strengthening  of  my  own, 
to  find  their  echo  in  so  independent  a  source. 

It  has  been  said  that  maritime  warfare  is  in  so  chaogeable  a  state, 
that  even  supposing  the  principles  of  attack  and  defence  could  be  clearly 
established  to-day,  some  new  invention  or  combination  might  to-morrow 
orertum  them.  This  statement  is  made  the  excuse  for  avoiding  the 
fttndy  of  the  question,  for  it  is  said  that  our  minds  might  become 
trammelled  by  beUef  in  certain  theories,  which,  if  true  at  the  time  of 
llicir  birth,  might  be  imtrue  when  it  became  necessary  to  put  them  in 
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practice.  Now  it  must  be  admitted  that  there  is  some  reason  in  this 
argument.  There  is  every  danger  of  our  committing  ourselves  to  a 
theory  which  will  not  serve  our  turn  when  the  time  comes.  If  our  minds 
were  a  perfect  blank  on  the  subject,  and  could  be  kept  ready  for  the 
reception  of  a  new  idea,  when  it  was  absolutely  mature  and  ready  to 
be  implicitly  followed ;  then  we  should  perhaps  be  wise  to  lie  by  and 
wait  for  this  complete  arrangement  of  true  principles  to  be  presented 
to  us.  But  unfortunately  our  minds  are  by  no  means  blank  on  this  sub- 
ject. If  we  do  not  displace  them  by  some  theory  of  attack  and  defence 
more  fitted  to  modern  facts,  we  shall  ceitainly  pin  our  faith  to 
the  methods  followed  by  our  forefathers  with  materials  altogethei* 
different. 

The  question  is  not  whether  we  shall  lie  by  and  watch  the  signs 
of  the  times  ready  to  bend  them  to  our  purposes  on  the  outbreak  of 
war ;  but  whether  it  is  wiser  for  us  to  go  into  action  with  our  heads 
full  of  the  tactics  of  Rodney,  St.  Vincent,  and  Nelson ;  or  to  come  to 
questions  of  attack  and  defence  with  our  heads  full  of  what  appear  to 
be  the  strong  and  weak  points  of  our  modern  arms. 

As  regards  the  changes  in  tactics  produced  by  changing  weapons ; 
it  must  be  recollected  that  these  changes  are  not  sudden,  violent  jumps, 
•without  any  waiaing.  They  are,  every  one  of  them,  matters  of  cause 
and  effect ;  and  I  do  not  for  a  moment  doubt  the  possibility  of  sketching 
out  beforehand  the  direction  in  which  changes  inay  be  expected  to  occur. 
Our  Navy  is  not  celebrated  for  prescience  in  material  changes,  and  it  is 
for  this  very  reason  that  I  would  insist  on  more  study  being  given  to 
methods  by  which  a  greater  approach  to  prescience  may  be  attained. 
The  establishment  of  a  theoretical  basis  founded  upon  the  most  recent 
knowledge,  is  one  of  the  first  requirements  of  progress  in  physical 
science.  It  is  not  necessary  that  this  theory  should  be  true  to  nmke  it 
valuable ;  but  it  must  include  and  explain  all  known  facts,  and  will  be 
modified  from  time  to  time,  as  new  facts  arise,  or  perhaps  exploded 
altogether  when  some  truth  comes  to  the  surface  which  cannot  be 
embraced  by  it,  so  in  matters  of  professional  science  we  must  have 
theories  to  fit  our  known  facts.  If  we  cannot  attack  and  defend  ships 
accordmg  to  some  previously  arranged  theoretical  basis  embodying  all 
we  know  of  the  facts  we  have  to  deal  with,  we  may  find  oursdves 
mastered  by  some  one  who  is  able  to  do  so.  We  exist  as  a  Navy  on 
the  understanding  that  we  know  how  to  attack  and  defend  ships  in  the 
best  manner,  and  the  best  manner  can  only  be  ascertained  by  the 
establishment  of  a  theoretical  basis  such  as  I  have  spoken  of. 

The  answer  to  the  second  question,  have  we  established  such  a  basis? 
can  only  be  a  decided  negative.  So  little  study  has  been  given  to  the 
question,  that  there  are  few  of  our  superior  officers  whose  opinions 
coincide ;  and  certainly  the  Service  generally  cannot  be  said  to  hold 
any  opinions  at  all  on  the  subject ;  and  I  own  that  I  should  feel  the 
greatest  alarm  for  the  honom*  of  our  fiag  if  a  maritime  war  arose  in 
which  it  was  engaged,  while  opinion  was  thus  vague.  If  ever  there 
was  a  battle  where  theory  carried  the  day  against  no  theory — ^it  was 
Lissa — and  if  we  gained  from  it  no  other  lesson  than  the  necessity  for 
a  theory — ^it  would  be  one  quite  important  enough  for  our  reflection. 
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I  think  it  is  plain  enough  that  in  assuming  the  line-of-battle  as  a 
formation  in  which  to  receive  the  Austrian  attack,  Admiral  Persano 
had  not  displaced  his  old  ideas  of  naval  attack  and  defence,  by  any 
theory  foonded  on  the  changed  conditions  of  the  naval  service,  and  1 
have  been  told  that  curiously  enough  the  question  of  the  power  of 
the  ram  as  an  element  of  naval  warfare,  was  debated,  much  to 
its  disadvantage,  by  the  Italians  previous  to  their  sad  experience 
of  it  Time  was,  when  I,  in  my  own  mind  debated  with  the  same 
reenlt,  but  I  am   aware  now  that  I   had  given  it  very  little  real 

tilOQght. 

We  may  now  return  to  the  proceedings  of  the  respective  fleets. 
The  leading  Italian  division  opened  fire  on  the  Austrians — it  is  said  at 
two  hundred  yards, — but  it  is  evident  that  the  range  must  have  been 
considerably  greater,  for  the  Austrians  were  going  at  least  ten  knots, 
and  would  therefore  pass  over  the  two  hundred  yards  in  forty  seconds, 
and  they  yet  had  time  to  return  the  fire.  On  neither  side  was  any  impor- 
tant damage  done,  and  the  Austrian  leading  division  passed  through 
the  Italian  line  between  the  third  and  fourth  ships.  As  the  Austrians 
touched  none  of  the  Italian  fleet  in  their  passage  through,  it  is  evident 
to  me  that  there  was  a  considerable  gap  between  the  third  ship,  the 
*'Ancona,"  and  the  fourth,  the  "Re  d'ltalia."  I  notice  in  the  Italian 
plan  of  the  battle,  that  the  interval  between  these  two  ships  is  made  a 
little  larger  than  between  the  others,  but  as  seven  ships,  say  nearly  in 
lino  abreast,  passed  through  that  opening,  the  difference  must  have  been 
more  than  a  little.  Two  probable  things  account  for  this  difference — 
first,  that  the  "  Re  d'ltalia"  had  originally  cased  her  engines  to  allow 
the  "  Affondatore"  to  come  up,  and  had  not  yet  recovered  her  position  ; 
and,  secondly,  that  the  interval  was  purposely  made  by  the  "  Re 
d'ltalia"  to  avoid  being  run  down  by  the  Austrian  ships.  1  have  not 
*een  it  distinctly  stated  anywhere,  but  I  put  it  to  my  hearers  whether 
this  is  not  a  perfectly  simple  explanation  of  the  harmlcssness  of  the 
Austrian  attack  by  rams  in  the  first  instance?  It  will  doubtless  occur 
to  you  here  to  require  an  explanation  as  to  how  the  Austrian  ironclads, 
bent  as  they  were  on  running  down  their  opponents,  should  have 
ictiially  passed  through  the  line  at  a  point  where  there  were  no  ships 
to  run  down  !  Again,  a  very  simple  and  significant  reason  is  at  hand 
—they  were  returning  their  enemies'  harmless  fire  by  one  equally 
fntile,  and  were  in  consequence  blinded  and  confused  by  the  smoke  of 
their  own  guns ! 

The  position  of  the  fleets  was  now  as  follows : — The  Austrian  in  a 
^  nnbroken  and  compact  mass,  had  divided  the  Italians  into  two 
^parate  part«.  Three  ships  were  on  their  port  hand  under  one 
a<hnffal,  and  six  on  their  starboard  hand,  under  the  commander-in-chief. 
The  firing  seems  to  have  become  pretty  general,  and  concerted  move- 
tnents  were  overfor  the  present.  The  three  Italian  ironclads  naturally 
turned  to  port  to  attack  the  weaker  wooden  Austrians,  and  the 
Austrian  ironclads  as  naturally  turned  after  them.  The  fleets  being 
in  this  position,  the  Austrians  having  interposed  their  concentrated 
nia«8  so  as  to  separate  the  Italian  divisions,  it  is  the  proper  time 
to  exunine  closely  the  causes  which  brought  about  this  state  of  affairs ; 
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the  strategic  effects  of  the  position  in  the  combatants ;  and  the  lessons 
to  be  drawn  from  the  circumstances. 

I  have  noticed  that  in  most  quarters  where  the  battle  has  been 
spoken  of,  the  particular  formation  assumed  by  the  Austrians — the 
divisiou  in  two  quarter  lines — is  not  considered  to  have  amtribated 
much,  if  at  all,  to  the  result  attained.  In  this  opinion  I  fully  coincide. 
In  my  former  paper  I  endeavoured  to  point  out  that  however  valuable 
in  theory  as  an  attacking  formation,  this  angular  figure  might  bei,  it 
was  so  unwieldy  and  so  difficult  to  maintain,  that  practically  it  m^as 
valueless.  Since  I  gave  that  opinion  I  have  had  opportunities  of 
making  experiments  in  an  actual  fleet,  with  the  fullest  confirmation 
of  those  views.  Such  a  formation  can  only  be  maintained  by  means 
of  extraordinary  attention,  and  speedily  becomes  obliterated  by  a  slight 
change  of  course.  But  when  I  spoke  of  the  theoretical  strength  of 
the  formation,  I,  and  those  who  had  preceded  me,  were  only  dealing 
with  the  fire  of  artillery.  Its  value  had  not  been  considered  when 
used  as  a  form  of  attack  by  rams.  I  think  at  the  outset  we  may  ocmi- 
demn  it  safely  from  this  point  of  view.  If  a  body  of  rams  is  to  be 
moved  as  a  whole,  and  to  attack  as  a  whole,  it  is  of  the  first  im- 
portance that  the  formation  assumed  by  them  should  possess  the 
maximum  of  mobility,  which  we  have  seen  the  angular  formation  does 
not  enjoy.  In  an  attack  by  rams,  there  are  I  conceive,  two  distinct 
objects,  either  of  which  may  be  sought  for.  You  may  use  the  indireot 
effect  of  the  fear  of  being  run  down  so  as  to  break  the  enemy's  fleet 
into  two  parts,  to  place  your  own  between  tliem,  and  to  concentrate  by 
that  means  your  whole  force  upon  half  the  enemy's.  This  might  We 
compared  to  an  attack  by  column  amongst  troops.  And  the  fonnatioii 
in  fleets  to  assume,  would  be  one  resembling  such  a  column :  one  not 
presenting  a  wide  front,  but  having  considerable  length.  The  other 
attack  by  rams  would  be  to  employ  their  direct  effect  and  to  destroy 
the  enemy's  ships  by  actual  collision.  This  attack  may  be  compared 
to  a  bayonet  charge  on  shore ;  and  the  proper  formation  few  fleets 
must  evidently  be  one  analogous  to  the  line.  Little  depth  and  a 
wide  front. 

The  angular  formation  a«Jsumed  by  the  Austrians  was  a  sort  of 
compromise  between  the  two  opposite  formations,  and,  such  cona- 
promises  being  usually  failures  in  war,  may  it  not  in  some  degree 
account  for  the  failure  of  ihe  direct  attack  by  rams  as  far  as  we  hav« 
gone?  The  indirect  effect  was  howe^rer  secured.  An  inferior  fleet 
armed  with  inferior  guns,  by  the  indirect  action  of  a  hitherto  untried 
weapon,  had  broken  the  line  of  an  enemy  altogether  superior  in  ships 
and  guns,  and  had  attained,  almost  without  a  casualty,  the  object 
which  in  ancient  days  was  considered  equivalent  to  victory !  Is  not 
such  an  occurrence  worthy  of  our  closest  scrutiny  ?  Shall  we  not  be 
neglecting  our  plainest  duties,  as  Naval  Officers  who  may  have  the 
honour  of  the  country  placed  in  our  hands,  if  we  omit  making  every 
reasonable  endeavour  to  view  this  extraordinary  cucumstanoe  in  its 
true  fight  ? 

It  is  generally  said,  and  it  eeiiainly  saves  the  trouble  of  thinking,  to 
continue  to  say,  that  the  Italians  ought  to  have  stopped  the  Austriaaa 
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by  ih^  fire ;  that  their  gunnery  practice  was  so  bad,  that  no  data  can 
be  drawn  from  the  fact  tliat  they  did  not.  Gunnery  it  is  said,  was 
sadly  neglected  by  the  Italians  previous  to  sailing  for  Lissa.  At  any 
rate  the  CTews  were  newly  raisea  men,  who  naturally  could  not  be  good 
gonners.  Now  I  have  not  the  slightest  objection  to  receive  this  argu- 
ment, provided  those  who  thus  account  for  the  affair  will  begin  at  the 
ri^t  end.  Unfortunately  for  my  own  peace  at  any  rate,  I  have  only 
found  the  argument  stated  thus :  ^'  The  Austrian  fleet  advanced,  and 
passed  through  the  Italian,  almost  without  leceiving  a  scratch  ;  therefore 
the  Italian  gunnery  was  bad."  I  should  have  accepted  it  perhaps  had  it 
stood  thus :  "  It  was  known  that  the  Italians  placed  so  little  reliance 
on  the  use  of  their  new  guns  that  they  neglected  to  exercise  them, 
and  the  badness  of  their  practice  was  manifested  in  two  days  con- 
tinuous firing  on  the  forts  of  Lissa,  therefore  this  must  be  taken  into 
account  with  after  occurrences.''  The  argument  thus  stated,  I  have 
looked  for  in  vain,  but  have  met  instead  with  the  statement  that  the 
Italians  placed  extraordinary  reliance  on  their  guns,  and  that,  as  I 
have  said,  the  question  of  "guns  versus  rams,'*  was  one  debated,  and 
quite  settled  in  favour  of  the  former  by  the  Italian  oflScers.  1  also 
know  that  a  sufficient  impression  had  been  made  on  the  Lissa  forts 
to  raise  hopes  of  their  capture.  These  things  bring  to  my  mind  the 
question — "  Allowing  the  gunnery  of  the  Italians  to  have  been  some- 
what deficient,  could  it  by  approaching  perfection  have  stopped  these 
unruly  Austrians  in  their  career?"  Then  there  arises  anoth^  point. 
The  It^ians  were  not  armed  entifely  with  plate-piercing  guns,  so  that 
should  we  decide  that  they  couUl  noty  even  with  perfect  gunnery  drill, 
have  stopped  the  Austrians,  it  may  still  be  argued  that  they  would 
have  suceeeded,  had  they  been  completely  armed  as  the  *♦  Bellerophon'^ 
or  any  of  our  most  modem  types  of  war  ships.  It  becomes  therefore 
better  on  the  whole,  that  we  should  leave  the  actual,  and  come  to 
the  hvpothetical,  in  order  to  draw  our  lesson. 

The  question  to  be  argued  is  this.  Can  you,  with  a  fleet  of  Belle- 
rophons  and  the  most  highly-trained  gunners,  being  in  the  position  of 
the  Italian  fleet,  stop  another  fleet  of  Bellerophons  coming  down  upon 
you  in  the  position  and  with  the  intentions  of  the  Austrian  fleets,  by 
means  of  your  artillery  fire  f  This  is  the  great  question  which  the 
battle  of  Lissa  calls  upon  us  to  dedde.  Perhaps  none  of  us  are  aware 
of  the  extraordinary  importance  of  a  right  decision  and  a  speedy  one. 
To  my  mind,  it  enters — shall  I  say  as  an  intrusion  f — ^into  all  our  schemes 
of  construction  and  armament,  and  raises  uncomfortable  doubts  which 
I  should  only  be  too  glad  to  put  aside,  but  not  being  able  to  do  so, 
mnst  come  here  to  share  with  my  hecu'ers,  or  to  have  them  put  aside 
for  me. 

Let  us  just  reflect  a  little  what  the  consequences  may  be,  should 
it  turn  omt  that  what  I  asserted  in  my  former  paper,  and  what  Lissa 
confirmed,  is  actudly  the  truth?  Namely,  "that  the  serious  part 
of  a  naval  attack  is  not  the  guns,  but  the  rams."  The  very  least 
harm  which  can  come  to  us,  is  another  of  those  expensive  reconstruc- 
tions of  which  we  have  had  enough  experience,  while  the  limit  of 
inconvenience  is  drawn  sufficiently  wide  to  include  any  amount  of  dis- 
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aster  in  the  first  naval  war,  through  dependence  on  a  weapon  whose  day 
is  past.  There  is  no  ship  in  the  English  navy  built  or  fitted  on  the  under- 
standing that  her  guns  are  to  perform  a  subordinate  part  in  her  offensive 
operations,  but  there  are  suggestive  models  to  be  seen  here  and  there, 
which  may  warn  us  of  what  is  possible,  supposing  this  great  question 
of  rams  versus  guns,  should  be  settled  by  practical  experiment  in  favour 
of  the  former. 

Before  entering  on  our  specific  examination  of  what  may  be  predi- 
cated of  the  meeting  of  our  two  hypothetical  fleets,  let  me  just  put  some 
general  considerations  before  you,  which  I  have  nowhere  seen  com- 
mented on,  but  which  appear  to  be  deserving  of  the  most  careful 
weighing  at  the  very  outset  of  the  question. 

I  have  said  that  without  other  elements  than  the  tonnage  of  ships, 
compared  with  the  number  of  guns  carried,  the  artillerist  must  shew 
that  his  gun  can  effect  five  times  the  damage  on  its  iron  target  that  its 
predecessor  could  on  its  wooden  one,  before  he  can  claim  to  hold  his 
own  even  so  far.  If  we  add  rapidity  of  fire,  as  another  element,  we 
shall  find  it  all  against  the  guns.  If  we  add  accuracy,  we  find  it 
still  to  depend  on  the  accuracy  of  the  human  eye,  and  the  steadiness 
of  the  platform,  and  do  not  thereby  put  much  to  the  credit  side  of 
the  guns.  If  we  add  range,  we  find  it  valueless  without  increased 
accuracy.  So  that  the  artillerist  is  left  to  prove  not  only  that  his  shot 
whe^i  it  strikes  shall  do  five  times  the  old  damage,  but  shall  add  to  it 
damage  enough  to  make  up  for  loss  by  decreased  rapidity  of  fire.  But 
if  we  bring  the  ram  in  as  part  of  the  equation,  we  find  the  gim  re- 
tiring still  further  from  its  position.  However  we  arm  our  ships  with 
guns,  whether  on  the  broadside  or  turret  principles,  or  on  a  combination 
thereof — one  thing  will  remain  certain,  that  the  best  position  for 
delivering  the  fire,  will  be  broadside  on  to  the  object.  But  if  the 
object  be  an  approaching  ram,  the  best  position  for  attack  by  guns,  is 
the  worst  position  for  receiving  her.  Again,  a  ship  to  use  her  ram  in 
the  best  manner,  puts  herself  end-on  to  the  object  to  be  attacked. 
But  if  the  object  be  a  ship  defending  herself  by  artillery  fire,  this  <^nd- 
<>n  position  is  the  best  for  receiving  it.  For  it  is  no  longer  as  it  used 
to  be  in  this  matter ;  "  raking  broadsides"  are  not  now  to  be  dreaded. 
A  ship  end-on,  offers  the  smallest  target  to  the  enemy,  and  gains  any 
advantage  there  may  be  from  presenting  her  plates  at  an  angle  to  the 
line  of  fire.  She  is  however  in  the  worst  position  for  using  her  guns. 
Let  us  see  what  she  gains  by  so  depiiving  herself  of  them. 

That  which  creates  all  the  confusion  of  a  naval  battle,  is  the  smoke; 
that  part  of  it  which  most  confuses  any  particular  ship,  is  her  own 
smoke— not  her  enemy's.  If  I,  at  the  distance  of  a  few  hundred  yards 
from  my  enemy,  fire  my  own  guns,  I  cannot  for  a  minute  or  two  see 
what  my  enemy  is  doing ;  at  best,  I  have  but  a  confused  idea  of  it 
If  my  enemy  covers  himself  with  the  smoke  of  liis  guns,  but  I  abstain 
from  so  covering  myself,  I  can  quite  clearly  make  out  his  movements, 
while  I  know  he  must  be  doubtful  about  mine.  If,  therefore,  I  wish  to 
run  him  down,  I  shall  hope  to  see  him  envelope  himself  with  smoke  as 
goon  as  possible.  If  I  cow/rf  use  my  gons — ^which  I  cannot,  being  end-on 
to  him,  both  io  receive  his  shot  in  the  safest  way,  and  also  to  give  hira 
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my  stem  in  the  speediest  way — ^I  should  Btiil  not  use  them,  because  it 
wodd  prevent  my  seeing  my  way  clearly.  Will  his  ship  meantime  do 
me  fatal  damage  f  We  shall  examine  that  point  shortly.  At  present 
we  stand  thus : — He,  to  use  his  guns,  places  himself  in  the  worst 
position  and  under  the  worst  circumstances  for  receiving  my  ram. 
I  to  use  my  ram,  place  myself  in  the  best  position  and  under  the  best 
drcomstances  to  receive  his  fire !  These  are  very  broad  and  simple 
coQfiiderations,  I  cannot  of  myself  escape  from  their  lessons  by  any 
bje-paths. 

We  may  return  now  to  our  two  fleets,  one  in  line-of-battle,  trusting 
in  its  artillery,  the  other  in  a  mass,  trusting  to  its  ramming  powers 
under  full  speed.     Will  the  artillery  fire  stop  it  ? 

Let  us  say  the  approaching  fleet  steams  10  knots  towards  the  other^ 
and  that  the  fire  commences  at  2,000  yards.  With  the  old  smooth- 
bore guns  it  used  to  be  our  naval  rule  that  2,000  yards  was  500  out- 
side the  range  of  effective  fire,  not  because  of  any  lack  of  destructive 
eflfect  of  missiles,  when  they  hit,  at  that  range,  but  because  they  so 
sddom  hit.  The  slight  increase  of  accuracy  due  to  the  careful  con- 
struction and  lower  traiectory  of  modem  guns  may  have  altered  the 
old  rule  a  little,  but  I  think  2,000  yards  will  be  considered  the  extreme 
effective  range.  But  iust  consider  further,  what  such  a  distance  means  ? 
It  signifies  that  the  aefending  fleet  has  only  got  six  minutes  to  defend 
itself  in,  for  in  six  minutes,  at  10  knots,  the  approaching  fleet  will 
crash  into  it  I  Recollect,  again,  what  this  means  with  modem  plate- 
inerdng  guns.  It  means  that  four  shot,  at  the  very  outside,  can  be 
fired  from  each  gun,  whether  they  hit  or  miss.  28  shot  from  a  Bel- 
lerophon  at  the  bow  of  another  Bellcrophon,  with  a  strong  probability 
that  if  those  28  shot  do  not  stop  her,  there  will  be  a  crash,  a  few 
cries,  a  heeling  over  to  45°,  time  to  fire  *'  just  this  last*' — which  does 
not  hit — and  we  and  our  men,  guus  and  all,  go  seeking  the  still  waters 
a  thousand  fathoms  down  I  This  is  no  over  statement  against  guns, 
for  I  find  the  mean  of  65  rounds  fired  from  6  and  12-ton  guns  at  a 
target,  for  speed  and  accuracy,  under  the  most  favourable  circum- 
stances, was  Im.  53s.  between  each  round. 

We  must  remember,  in  considering  the  chances  of  shot  hitting  or 
missing  under  the  circumstances  given,  first,  that  the  number  of  misses 
from  improper  elevation  greatly  exceeds  those  due  to  improper  direc- 
tion. If  this  is  so  at  a  steady  target,  how  enormously  must  the  dis- 
proportion be  increased  when  the  distance  of  the  target  is  not  only 
doubtful  in  the  first  instance,  but  is  altering  at  th'e  rate  of  more  than 
300  yards  per  minute.  If  the  first  shot  were  fired,  as  we  have  sup- 
posed, at  2,000  yards,  the  next  would  be  at  1,500,  the  third  at  1,000, 
and  the  fourth  at  500.  The  elevations  would  commence  at  4°  30', 
and  would  descend  to  3°  15',  2°  6',  and  1°  0'.  Now  if  the  rate  of  firing 
at  a  target  whose  distance  is  known  and  fixed  be  only  one  round  in  a 
minute  and  a  half,  is  it  an  exaggerated  estimate  to  say  that  the  above 
circumstance  will  reduce  it  to  one  round  in  three  minutes  ?  Of  course 
I  speak  of  shot  where  some  attempt  is  made  to  hit  the  object.  Then 
with  these  two  rounds  per  gun,  instead  of  four,  which  could  really  be 
fired  with  any  prospect  of  result,  I  must  leave  it  to  you  to  say,  what 
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proportion  you  think  will  take  effect.  I  have  no  means  of  calculating 
it,  and  I  am  not  aware  that  any  experiments  have  ever  been  tried  to 
determine  this  most  important  question. 

But  60  far  as  Lissa's  lesson  goes,  I  am  quite  confident  that  the  best 
of  gunnery  on  the  part  of  the  Italians  would  still  have  called  forth 
those  expressions  of  surprise  from  the  Austrian  officers  at  their  im- 
munity from  danger.  Those,  however,  who  may  take  an  opposite 
view,  will  certainly  agree  with  me  that  we  should  ascertain  with  all 
speed,  by  experiments,  what  are  our  real  chances  of  hitting  an  enemy 
who  is  altering  his  distance  at  so  rapid  a  rate.  The  practice  might 
easily  be  carried  out  with  any  ship  which  fires  nearly  in  the  line  of 
keel,  by  running  directly  for  a  target  at  full  speed,  firing*  at  it  as 
rapidly  as  possible,  and  noting  th^  results  from  the  masthead. 

In  1862,  the  effect  of  this  connection  of  rapid  motion  with  gtin  prac- 
tice was  commented  on  in  a  very  able  and  practical  little  pamphlet,  by 
Lieutenant  Duncan  Stewart.  Ho  says,  speaking  of  some  experiments 
of  Admiral  Martin  in  1861,  "I  must  confess  I  was  greatly  astonished 
"  to  find  how  few  shots  could  be  got  at  a  ship  whilst  passing  the  one 
"  I  was  in.  It  must  be  taken  into  consideration  that  there  was  no 
"  smoke  to  intercept  a  clear  view  of  the  other  ships — ^that  there  was  no 
"  firing  upon  the  ship  I  was  in,  and  consequently  no  confusion — ^that,  in 
"  short,  everything  was  in  our  favour ;  yet  so  difficult  did  I  find  it  for 
"  captains  of  guns  to  get  a;  shot  in  close  action,  that  I  am  forced  to  doubt 
"  whether  it  would  not  be  advantageous  to  discontinue  the  practice  of 
*'  extreme  training,  except  at  very  long  distances,  and  leave  it  to  the 
"  helm  to  k6ep  the  object  within  «asy  training  of  the  guns  pomted 
^*  abeam. 

"  A  still  greater  difficulty  than  training  arises  from  the  rapid  altera- 
*'  tion  of  distance,  and  the  consequent  increase  or  decrease  of  cleva- 

"  tion  which  the  gim  requires Let  us  suppose  two  ships 

*'  approaching  one  another  at  the  rate  of  10  knots  each— that  is, 
"  diminishing  their  distance  at  the  rate  of  20  knots,  or  a  Imot  in  three 
"  minutes.  The  two  ships  being  a  knot  apart,  would,  in  three  minutes, 
"  bo  into  one  another,  if  they  so  wished.  The  gunnery-book  rccom- 
'*  mends  that  fire  should  not  be  opened,  from  the  old  oruririfled  guns,  at 
"  a  greater  distance  than  1,500  yards ;  therefore,  in  2\  minutes,  the 
"  maximum  distance  recommended  for  firing  would  be  traversed ;  and 
"  this  necessitates  a  progressive  alteration  in  the  elevation  of  8J° 
"  or  J°  for  every  100  yards.  Now  let  it  be  borne  in  mind,  that  this 
"  rapid  change  of  distance  has  to  be  calculated  by  the  eye,  and 
"  allowed  for  by  each  captain  of  a  gun.  It  must  be  obvious  to  any 
"  one,  who  knows  anything  of  the  state  of  a  man-of-war's  quarters, 
*'  that  the  distance  of  the  enemy  could  not  be  commimicated  verbally 
"  from  the  deck,  so  rapidly  as  to  make  the  information  available  for 
"  practice." 

Now,  taking  all  these  considerations,  general  and  particular,  into 
view,  I  cannot  escape  from  the  conviction  that  our  question, — **  Can 
"  the  fleet,  using  its  artillery,  stop  the  other  fleet  proposing  to  ram  at 
"  full  speed  ?" — ^must  be  answered  with  a  most  decided  negative.  I 
do  not  say  that  the  action  of  Lissa  proves  it — ^but  I  do  say  that  that 
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actkm  briogs  tp  the  surface,  and  forces  us  to  argue  out  those  questions 
which  do  prove  it. 

So  far,  then,  I  have  no  hesitation  in  saying  that  the  break  up  of 
the  Italian  fleet,  and  the  speedy  establishment  of  the  melee  while  yet 
the  Austrians  were  comparatively  untouched,  were  the  natural  results 
of  the  positions  and  ideas  of  the  two  fleets.  The  inefficient  gunnery 
of  the  Italians,  is  beside  the  question. 

So  much  for  the  causes  which  enabled  the  Austrian  fleet  to  divide 
the  Italian,  and  place  itself  unharmed  in  the  interval.  Now  for  the 
strategic  effects  of  such  an  occurrence. 

When  the  enemy's  line  was  so  broken  in  olden  days,  the  attacker 
codd  concentrate  his  force  on  the  weathermost  ships  without  a  chance 
of  those  to  leeward  getting  up  in  time  to  save  them.  Steam  has 
abolished  this  advantage  totheextent  that  there  are  no  physical  obstacles 
to  prevent  the  re-union  of  the  divided  fleet.  We  must  not,  however, 
imagine  that  dividing  a  steam  fleet  in  two,  is  without  strategic  value, 
the  moral  effect  of  a  few  ships  finding  themselves  suddenTjr  cut  off 
fiom  their  main  body,  and  apparently  surrounded  by  a  supenor  force, 
will,  generally,  be  great  enough  to  induce  an  amount  of  hesitation 
and  doubt  in  the  minds  of  the  officers  commanding  such  ships, 
sofficient  to  make  a  considerable  moral  obstacle  to  re-imion.  Wo 
must  never  lose  sight  of  the  fact  that  humanity  is  made  of  such 
rtaff,  as  rarely  to  be  capable  of  acting  well  when  the  leader  is  sud- 
denly withdrawn.  And,  if  you  can  cut  a  few  ships  off  from  their 
Admiral,  the  mere  fact  of  your  so  separating  them,  is  many  points  to 
their  loss  and  your  gain.  They  are  quite  sure  to  be  more  undecided 
in  their  movements,  more  unsteady  in  their  fire,  and  altogether  more 
at  your  mercy,  than  if  not  so  cut  off.  There  are  very  few  officers 
who  know  exactly  what  to  do,  and  do  it,  when  in  times  of  excitement 
like  a  naval  battle,  an  unexpected  occurrence  places  them  at  an 
apparent  disadvantage.  Nelson,  certainly,  was  not  to  be  so  foiled, 
bnt  it  was  the  very  i*arity  of  that  quality  which  made  it  so  marked  in 
him.  But  neither  is  the  Admiral  who  is  cut  off  from  his  ships  in  a 
happy  state,  he  may  be  quite  ready  to  take  the  best  steps  possible 
nnder  the  circumstances,  but  he  can  have  no  confidence  in  being 
seoonded  by  the  cut-off  ships,  so  that  the  strategic  effects  of  breaking 
the  line,  are  not  to  be  despised  even  with  steam. 

But  now,  if  the  Italian  fleet  could  not  stop  the  Austrians,  by  their 
fire,  under  any  circumstances,  what  steps  should  they  have  taken  ? 
This  is  the  important  question,  which  has  not  received  any  answer, 
bat  which  I  befieve  can  be  answered  with  thought.  It  involves 
however,  the  remedy,  and  Lissa  only  shews  us,  the  disease  ;  therefore, 
I  do  not  propose  at  present  to  attempt  the  consideration  of  that 
lesson. 

From  what  happened  after  the  two  fleets  fell  into  confusion,  until 
they  separated,  two  incidents  only,  need  be  drawn  forth  for  remark — 
the  sinking  of  the  "  Re  d'ltalia,"  and  the  firing  of  the  •' Palestro." 
After  several  failures,  partial  rubs,  and  total  misses,  one  Austrian  ship 
—the  **  Ferdinand  Max  " — sees  ahead  of  her  a  grey  mass,  she  goes  full 
speed  at  it  and  hits  it  fair.    The  shock  to  her,  docs  not  appear  heavy 
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and  does  no  damage  ;^  the  huge  grey  mass,  however,  sqrges  or&c  45**. 
The  "  Max  "  backs  astern,  and  looks  with  somewhat  of  awful  curioeity 
for  the  result  of  her  blow.  It  is  not  long  doubtful.  The  "  Re  d'  ItiUia'' 
tumbles  back  again.  There  is  terrible  confusion  on  board,  for  the 
water  is  roaring  into  her  like  a  cataract.  In  two  or  three  minutes  the 
victim  plunges  heavily  down,  and  leaves  nothing  to  tell  of  her  where- 
abouts, but  a  few  shrieking,  struggling  remnants  of  her  ill-fated  crew 
of  600  men.  400  souls,  they  say,  went  with  her  to  the  bottom. 
Now,  what  lesson  are  we  to  draw  here  ?  simply  that  there  is  an  end 
to  the  danger  previously  supposed  to  be  incurred  by  the  ram  m 
striking.  The  '*  Max"  ran  her  prow  completely  into  the  "  Re  d'  Itaha"— 
as  shown  in  figure  3,  where  the  lines  represent  the  marks  found  on 
it  after  the  battle — without  any  evil  results  whatever.  There  was  do 
displacemeut  or  straining  of  her  engines,  nothing  in  short  as  a  set-off 
against  the  terrible  damage  she  inflicted.  The  power  of  the  new 
weapon  was  conclusively  pix)ved,  and  it  is  henceforth  impossible  to 
doubt  its  practical  value. 

The  lesson  to  be  drawn  from  the  firing  of  the  "  Palestro,"  may  be 
viewed  in  two  hghts.  First,  it  shews  the  necessity  of  getting  rid  as. 
much  as  possible  of  all  combustible  materials  in  a  man-of-war.  Next, 
it  proves  the  enormous  importance  of  proper  appliances  for  promptly 
extinguishing  fire  during  action.  The  writer  in  the  Bame  des  dmi 
Mondes  holds  that  the  "  Palestro's  "  disaster  is  absolutely  condemua- 
tory  of  partial  plating.  Agreeing  in  this  view,  I  do  not  shut  my  eyes 
to  the  fact  that  plating  can  no  longer  keep  out  shells.  But  it  must  bo 
remembered  that  though  it  cannot  keep  them  out  when  they  hit  fair, 
it  can  reduce  materially  the  chances  of  their  hitting  at  all ;  for  it 
necessitates  heavy  guns  and  few,  in  place  of  light  guns  and  many. 
It  is  enough  for  us  to  know  that  the  "  Palestro's  "  death  blow  may 
have  come  from  an  Austrian  wooden  ship,  and  that  such  a  blow  would 
have  been  harmless  had  she  been  fully  plated. 

There  is  a  suggestive  lesson  to  be  drawn  from  the  fact,  that  after 
perhaps  an  hour  and  a  half  confused  meliey  the  opposing  fleets  bad 
passed  through  each  other  and  re-formed,  the  Austrians  being  now  in 
the  position  previously  held  by  the  Italians.  Part  of  this  result  was 
doubtless  due  to  the  desire  of  covering  Lissa,  but  I  think  it  was  iJso 
due  to  the  power  of  movement  preserved  intact,  and  the  natural  in- 
stinct of  concerted  action,  rather  than  independent  combat.  The 
Austrian  charge  placed  most  of  their  ships  to  the  eastward  of  the 
Italian  fleet  at  the  first  onset,  and  both  fleets  seem  simply  to  have 
re-formed  where  the^'  found  themselves  already  massed. 

We  heard  a  great  deal  of  the  extent  to  which  signals  were  used  on 
both  sides,  when  the  early  news  of  the  battle  reached  us.  I  am  in- 
cUned  to  think  that  signalling  did  not  bear  a  very  important  part  in 
this  battle.  There  were,  undoubtedly,  a  good  many  signals  made  on 
both  sides,  but  mostly  before  and  after  the  melee.  There  is  no 
occasion  for  us  on  this  ground  to  underrate  the  importance  of  signal- 
ling. I  think  that  Lissa  shows  the  value  of  concerted  movement,  aiid 
efficient  signals  are  the  only  means  of  securing  it. 

It  will  be  seen  from  what  I  have  said,  that  I  find  myself  obliged  for 
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ihe  present  to  hold  that  the  gun,  as  a  naval  weapon,  no  longer  keeps 
the  first  place.  In  my  previous  paper  on  ^^  Tactics/'  I  drew  such  a 
ooodosion,  but  I  was  not  then  aware  that  the  case  is  nearly  so  strong 
»  it  now  appears  to  me.  The  JRevue  des  deux  Mondes  does  not 
support  me  in  this  view,  but  considers  Tegethof  had  "  an  uuheard-of 
**  piece  of  luck,  of  which  he  knew  how  to  avail  himself.  In  spite  of  the 
^*  incontestable  power  of  the  ram,  the  gun  still  remains  the  chief  arm, 
**  aod  rules  Naval  Warfare."  Admiral  Touchard  however  has  no  doubt 
about  the  matter.  "The  beak,"  he  says,  "is  now  the  principal 
"  weapon  in  Naval  Combats— the  ultima  ra^tio  of  maritime  war." 

Now,  I  think  to  speak  of  Tegethof 's  as  an  "unheard-of  "  chance  i» 
an  utterance  without  basis.  It  was  the  first  time  the  experiment  of 
ramming  had  e7er  been  made  in  the  open  sea.  It  broke  up  tho 
Italian  fleet  to  commence  with,  and  it  destroyed  their  finest  ship 
10  a  few  minutes ;  it  won  the  battle,  and  yet  was  only  an  unheard-of 
chance! 

Do  not  let  us  be  led  away  by  such  an  assertion.  Let  us  carefully 
separate  fact  from  opinion — remember  that  the  latter  goes  to  the 
winds  before  the  former.  How  does  the  case  stand?  General 
opinion — even  of  the  Austrians  themselves — says,  "Oh,  ramming  is 
such  uncertain  work,  it  can  seldom  succeed."  Fact  says  it  is  so 
far  uncertain  that  it  wins  the  first  battle  where  it  is  tried,  it  also 
says  that,  in  the  first  six  months  of  1866,  1,92^  ships  were  reported 
at  Uoyds  as  having  rammed  each  other  to  such  an  extent  that  92  of 
them  found  it  convenient  to  go  to  the  bottom  without  further  parley^ 
And  these  nearly  2,000  ships  which  so  succeeded  in  doing  this  diflScidt 
thing  were  all  of  them  trying  "  how  not  to  do  it."  Besides,  who 
knmvi  it  is  a  diflBcult  thing?  Who  has  tried  it  and  failed  often  enough 
to  certify  to  its  diflBculty  ?  The  answer  is,  no  one.  There  is  a  general 
opinion  that  is  diflScult  in  the  teeth  of  the  well-known  diflBculty  of 
preventiug  it.  The  real  fact  I  believe  to.be,  that  the  "  wish  is  father 
to  the  thought"  in  this  matter.  The  consequences  of  the  change  of 
weapons  are  so  revolutiouary,  that  we  decline  to  entertain  the  idea^ 
and  will  do  so  till  it  is  rudely  shaken  into  us. 

Admiral  Touchard,  comparing  the  attack  by  rams  to  a  bayonet  charge^ 
brieves,  that  such  comparison  holds  throughout,  and  that  the  battle^ 
commenced  by  artillery  will  be  terminated  by  rams.  I  take  exactly 
the  opposite  view.  The  bayonet  charge  resembles  the  attack  by  rams, 
more  nearly  in  its .  moral,  than  in  its  physical  effect  The  nerve- 
disturbance  effected  by  the  rapid  approach  of  a  hne  of  sharp  pointed 
glittering  steel  is  so  great  that,  as  we  all  know,  its  advent  is  seldom 
waited  for.  The  opposing  forces  gaze  for  a  moment,  and  break  to  fly 
lor  their  hves.  How  the  enemy's  nerves  will  stand  the  rush  of  a  lino 
of  rams  at  10  knots,  let  those  who  have  either  been  run  down  at  sea, 
or  have  just  escaped  it,  answer.  But  the  bayonet  charge  only  finishes 
an  action  on  shore,  because  it  cannot  begin  it.  It  cannot  be  dcUvered 
till  the  forces  have  pressed  closely  on  one  another,  as  a  man  can 
only  run  a  certain  distance  before  exhaustion  takes  place,  and  because 
the  nature  of  the  ground  usually  prevents  it.  Neither  of  these  cir- 
cufflstaooes  a£fect  the  sea-bayonet  charge,  and  few  who  mean  to  win, 
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will  hesitate  to  commence  operations  by  at  any  rate  dfeturbing  the 
nerves  of  their  opponents. 

L«t  ns  also  seriously  reflect  on  the  terrible  moral  effect  of  the  sinkiDg 
of  a  ship  like  the  "Re  dltalia?"  When  the  two  fleets  drew  apart, 
Persano  counted  his  ships.  "  Where  is  the  '  Re  d'ltalia  t'  *'  he  askc^i  by 
signal.  "  Sunk !"  flew  at  the  mast-heads  of  several  ships,  ae  answer. 
Sunk !  the  ship  he  had  left  a  couple  of  hours  before.  Sunk !  his  finest 
ship  and  600  men!  With,  no  premonitory  symptoms,  no  grandeur  of 
fire  and  smoke  Uke  the  "  Palestro,"  then  in  flames.  Only  lying  quietly 
at  the  bottom  of  the  Adriatic,  full  of  drowned  men  at  their  quarters, 
and  an  Austrian  Fleet  not  far  distant  in  perfect  order,  ready  to  send 
one  or  two  more  down  to  keep  her  company  if  need  be. 

Victory  is  gained,  not  by  extermination  of  men  or  destruction  of 
material ;  but  by  a  moral  effect  produced  on  the  minds  of  the  survivors. 
In  a  fleet  in  action,  the  destruction  of  life  in  the  interior  of  one  ship  by 
shot,  has  no  moral  effect  on  her  neighbours,  simply  because  they  are 
iffnorant  of  it.  But  send  her  to  the  bottom,  or  blow  her  up,  and  the  effect 
thrills  through  every  nerve — a  matter  of  exultation  to  the  winners, 
and  of  depression  to  the  losers.  As  regards  gaining  the  day,  ihere 
can  be  no  question,  that  the  destruction  of  life  by  shot  spread  over  the 
whole  fleet,  bears  a  very  minor  relation  in  the  attainment  of  victory 
to  the  destruction  of  one  complete  ship  and  all  that  she  contains. 
I  think  it  must  be  remembered  too,  that  capture  has  all  but  disappeared 
as  an  element  of  naval  warfare.  In  the  days  of  sailing  vessels,  when 
capture  was  imminent,  flight  was  impossible.  But  now  a  ship  will  fly 
from  the  scene  of  action  as  a  first  measure,  and  will  only  haul  down 
her  colours  if  caught  up  afterwards. 

I  must  now  conclude  this  outline  of  the  lessons  which  I  imagine 
may  be  drawn  from  Lissa.  No  one  can  be  more  conscious  of  its  many 
faults  than  I  am  myself.  A  strong  conviction  that  the  battle  was  a 
premonitory  symptom  of  an  extraordinary  revolution  in  naval  warfare 
near  at  hand — a  conviction  which  grew  as  I  sought  to'  weaken  it- 
made  it  almost  a  matter  of  duty  on  my  part  to  put  it  into  words.  I 
have  endeavoured  to  confine  myself  to  indicating  the  causes  which 
will  produce  these  revolutionary  effects.  I  may  at  some  future  time 
ask  you  to  look  closer  stiU  into  the  question,  and  indicate  the  measures 
I  conceive  will  be  necessary  in  order  to  be  prepared  for  so  great  a 
change. 

Shall  I  be  deemed  fanciful,  if  I  mention  finally  some  straws  which  are 
indications  to  me  how  the  wind  blows  in  the  matter  of  guns  versus 
rams  1  During  my  naval  career,  more  wonderful  changes  have  passed 
over  the  Service  than  have  occurred  during  any  other  equal  period  of 
time.  All  these  changes  have  been  attended  by  one  extraordinaiy 
characteristic.  They  had  no  sooner  reached  perfection  than  their 
death-warrant  was  signed!  When  I  entered  the  service,  the  Naval 
world  was  wholly  occupied  by  the  great  Symondite  question.  Sailing 
frigates,  and  their  wonderful  powers  under  competitive  trials,  experi- 
mental brigs,  cruised  in  company,  and  attracted  universal  admiration 
by  their  completeness  and  perfection.  But  lo!  no  sooner  was  every- 
one satisfied  that  in  the  frigate  and  the  brig  we  had  really  reached  per- 
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lediofi,  than  a  nmioar  began  to  spread  that  few  more  would  be  built, 
because  the  paddle  frigate  and  sloop  were  the  true  *'  eyes  of  the  Fleet." 
Then  came  the  great  question  of  the  paddle  frigate,  which  was  no 
sooner  solved  by  Terribles,  Sidons,  Retributions  and  Odins.  than  it 
became  noised  abroad  that  the  screw  was  the  true  mode  of  propulsion. 
Then  came  the  complete  reconstruction  of  the  Navy  oh  the  screw 
wooden-ships'  principle,  which  turned  out  those  magnificent  specimens 
of  naval  architecture  which  we  should  be  very  glad  to  be  well  rid  of  at 
tiiis  moment.  Then  rose  our  iron-clad  fleet,  which  is  as  yet  so  far  from 
perfection  that  we  need  not  fear  for  its  stability.  But  if  our  ships 
have  not  reached  that  dangerous  precipice,  have  we  not  reached  it 
with  our  guns  ?  Their  wonderful  powers,  the  perfection  of  the  ap- 
pfianoes  for  working  them,  aie  the  admiration  of  the  world.  Having 
made  little  progress  for  centuries,  they  have  suddenly  jumped  to  a 
position  undreamt  of  ten  years  ago.  I  hear  them  on  all  sides,  and  for 
the  first  time,  spoken  of  in  language  and  in  terms  such  as  I  have 
heard  used  towards  sailing  frigates,  brigs,  paddle  steamers,  and  screw 
En»-of-battIe  ships.  I  remember  that  when  the  talk  and  controversy 
dxmt  sailing-vessels  ran  highest  and  hottest,  there  was  a  doubtful 
under-current  pushing  up  Terribles,  Sidons,  and  Retributions,  which 
ultimately  swallowed  up  the  discussions  and  sailing  frigates  together. 
Then  waxed  the  Service-talk  strong  on  the  subject  of  future  Naval 
actions  being  fought  by  sailing  line-of-battle  ships,  each  with  her 
attendant  paddle  steamer.  The  best  means  of  taking  in  tow  and 
casting  off,  and  the  rate  of  towing,  were  the  great  questions  argued. 
A  very  small  minority  had  seen  in  the  "  Rattler,"  and  later  in.  the 
"Amphion"  and  "Arrogant,"  an  end  of  these  questions  through  the 
near-at  hand  rise  of  the  screw ;  but  the  mind  of  the  Service  gene- 
rally was  not  at  all  turned  in  that  direction,  and  even  after  the 
**  Blenheim,"  a  Une-of -battle  ship  had,  to  the  wonder  of  Portsmouth, 
steamed  out  of  harbour,  men  still  ridiculed  the  idea  of  a  complete 
steam  fleet.  Then,  opinion  having  taidily  admitted  that  it  was  con- 
quered by  fact,  we  were  building  our  finest  specimens  of  wooden 
men-of-war,  when  a  minority  in  the  shape  of  a  French  Emperor  dis- 
covered that  the  means  of  attack  were  terribly  in  advance  of  the 
means  of  defence  in  ships.  **  La  Gloire"  had  her  momentous  birth — 
whose  results  are  by  no  means  ascertained — and  her  brethren  and 
sisters  are  springing  up  in  every  direction.  There  is,  as  there  always 
has  been,  in  these  changes,  something  like  a  nervous  clutching  of 
opinion — a  sort  of  drowning-clutch  I  may  say — at  the  idea  of  a 
HMtoration  of  at  least  a  part  of  our  wooden  fleet.  This  we  are  pre- 
pared for,  for  we  have  always  seen  it.  But  when  I  look  for  the 
under-current  pushing  up  the  new  thing,  I  find  little  distinction  in  the 
matter  of  build,  little  in  the  matter  of  propulsion,  but  I  notice  a  con- 
fused buzzing  about  anew  weapon— a  certain  half-hearted  arming, 
sharpening  and  pointing  of  the  stems  of  ships.  Thinking  over  tho 
matter,  I  observe  that  this  stem-weapon  is  in  a  measure  antagonistic 
to  the  other  one — artillery.  That  at  leasts  the  ship  fitted  and 
handled  best  for  one,  will  be  fitted  and  handled  worst  for  the  other. 
Am  I  fanciful,  if  with  my  historical  parallels  hovering  about  me,  I 
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further  observe  the  gun  question  at  its  height,  and  see  the  prediuoe  at 
hand? 

Commander  Dawsok,  B.N. :  As  a  gunnery  officer,  I  suppose  I  ought  to  stand  up 
for  the  guns.  I  am  quite  shocked  to  hear  Captain  Colomo,  a  gunnery  officer  him- 
self, stand  up  and  abuse  the  guns.  With  regard  to  the  ram,  I  am  not  quite  prepared 
to  accept  the  doctrine  that  the  ram  is  the  new  weapon  of  future  war.  There  was  a 
weapon  which  I  expected  Captain  Colomb  would  have  alluded  to,  and  which  I  think 
will  come  to  replace  the  ram  in  fuiother  generation.  There  is  one  thing  obeerrable 
in  the  action  at  Lissa,  that  though  there  was  a  determined  attempt  to  ram  on  the 
part  of  several,  if  not  of  all  the  iron -dad  ships  on  the  Austrian  side,  yet  there  was 
only  one  successful  result.  I  think  that  points  to  the  fact  of  there  being  a  great 
difficulty  in  hitting  a  ship ;  that,  although  the  Italian  iron-clads  do  present  their 
broadsides  to  the  enemy  in  the  line  ahead  in  the  diagram,  yet  by  a  turn  of  the  helflif 
they  might  prevent  collision,  or  at  least  receivo  the  shock  in  a  better  position  thao 
on  &ieir  broadside.  I  think  the  ram  question  is  open  to  great  discussion ;  but  I  think, 
if  you  could  introduce  a  system  that  would  destroy  by  a  grazo  instead  of  by  ramming, 
it  woull  be  a  more  simple  operation.  Another  point  Captain  Colomb  deals  with  is, 
whether  the  Admiral  should  occupy  a  position  in  the  line  of  formation,  or  whether  he 
should  be  separated  from  it.  I  should  have  thought  if  there  were  one  thing  the 
"  lessons  from  Li^sa*'  have  taught  us,  it  is  that  the  Admiral  ought  to  be  leading  his 
fleet.  I  think  the  Austrians  gained  their  success  chiefly  by  Admiral  Tegethoff  being 
in  the  centre  of  his  own  fleet,  and  leading  them  by  his  own  example.  And  I  think 
the  Italians  may  be  said  almost  to  have  lost  the  battle  because  the  Admiral  was  not 
where  he  ought  to  have  been,  in  the  centre  of  his  fleet  on  that  occasion.  As  far  as  the 
"  lessons  from  Lissa"  are  concerned,  that  is  one  lesson,  I  think,  we  learn  from  them. 
What  Captain  Colomb  says,  vrith  reference  to  the  uncertainty  of  hitting  a  movinr 
object,  is,  I  think,  undeniable,  not.  only  with  reference  to  the  motion  of  the  reuoi 
which  is  firing,  but  also  with  reference  to  the  moving  vessel  aimed  at.  Most  of 
our  experience  in  gunnery  has  been  confined  to  firing  with  very  little  motion  ;  that 
is  to  say,  with  very  little  speed.  We  fire  with  rolling  motion,  but  very  rarely  whilst 
turning  rapidly,  or  moving  with  great  speed.  We  seldom  fire  at  a  moving  object. 
When  I  was  serving  at  Hymouth,  Captain  Jemingham  made  some  experiment!  in 
firing  at  a  target  in  tow  of  a  gun -boat  going  at  full  speed,  and  the  result  showed  the 
difficulty  of  hitting  an  object  which  is  going  at  considerable  speed  across  the  range. 
Evidently,  if  you  are  altering  the  range,  and  altering  the  direction  of  your  vessel  at 
the  same  time,  it  must  be  extremely  difficult  to  make  any  accurate  practice  with 
guns.  We  must  come  to  some  more  short  and  decisive  weapon  hke  the  ram,  if  you 
can  hit  with  it ;  but  if  you  cannot  hit  with  it,  I  should  like  to  have  some  implement 
by  which  the  enemy  can  be  destroyed  by  a  simple  graze  of  your  own  ship. 

Captain  Colomb  :  I  presume  Captain  Dawson  suggests  that  I  ou«it  to  have 
mentioned  the  torpedo,  which  is  the  pet  at  present.  But  he  should  understand  that 
I  have  been  treating  of  "the  lessons  m)m  Lissa."  The  torpedo  was  not  used  at  Lissa. 
It  comes  only  under  the  head  of  "  remedy ;"  and  I  have  been  pointing  out  the 
**  disease."  If  I  come  to  treat  of  the  remedy,  I  should  certainly  not  fail  to  avail 
myself  of  such  information  as  I  can  get  from  O&ptain  Dawson  on  the  subject.  I  may 
mention  this,  that  when  I,  unfortunately,  found  myself  deserting  my  old  colours  in 
the  matter  of  gims,  (which  was  a  very  impleasant  process  to  me,)  I  came,  as  a  last 
resource,  to  the  conclusion,  that  guns  would  be  stiJl  the  most  important  weapon  in 
the  attack  on  fortifications,  even  if  we  could  not  use  them  so  much  as  we  could  wish 
against  ships.  Then  some  information  conveyed  to  me  by  Captain  Dawson  drove 
that  idea  away,  because  I  am  quite  unable  to  believe,  on  account  of  the  extent  to 
which  the  science  of  the  torpedo  is  being  carried,  that  our  ships  will  ever  be  allowed 
to  come  near  enough  to  destroy  fortifications. 

Commander  Dawson  :  The  Italian  fleet  were  kept  out  of  Venice  by  the  knowledge 
that  stationary  torpedoes  were  planted  between  the  batteries. 

Captain  Colomb  :  I  think  there  can  be  no  question  about  that :  therefore,  that  is 
another  point  where  the  ground  is  cut  away  from  under  the  guns  in  a  rery  dis- 
tinct manner.     With  regard  to  the  Admiral  leading  his  fleet,  we  must  not  mix 
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up  two  questions.  There  is  the  question  whether  the  Admiral  is  better  employed 
as  pirt  of  his  formation,  or  as  not  a  part  of  it.  The  position  that  the  Admiral  may 
aft«nrtrds  take  up,  is  quite  a  different  matter.  I  am  not  prepared  to  say  that  the 
Adminl  should  not  on  occasions  lead  his  fleet  in.  But  I  think,  if  my  anticipations 
si«  rights  that  a  great  deal  of  morement,  aud  a  great  deal  of  combined  moTement, 
and  a  great  many  repetitions  of  what  we  saw  in  the  Austrian  and  Italian  fleets — that 
ii,  much  passing  and  re-passing  through  the  fleets  should  be  a  feature  in  future  ac- 
tioQi— I  think  it  will  be  extremely  desirable  that  the  Admiral  should  not  be  part  of 
hk  formation,  not  the  pivot  upon  which  his  fleet  is  to  turn.  I  think  he  would  be 
better  away  from  tiie  formation.  But  what  his  position  may  lie  is  quite  another 
question. 

Hie  Chaibmak  :  I  am  sure  the  meeting  will  join  me  in  giying  our  best  thanks  to 
Ctptain  Colomb  for  a  most  interesting  paper,  a  paper  that  gives  one  a  great  deal  to 
Uimk  of  for  tho  future,  as  well  as  interest  in  the  action  at  Lissa.     There  arc  one  or 
two  points  I  think  we  may  touch  upon  in  our  remarks.     First,  I  should  like,  if  I 
nay  be  personal  myself,  to  set  him  right  on  one  point  he  mentioned  with  regard  to 
ihe  battle  of  Navarino.     I  think  he  said  there  were  not  sufficient  general  preparations. 
Curiously  enough,  it  was  a  battle  in  which  there  were  more  preparations  than  usual, 
ioiimuch  as  it  involved  the  question  of  preparation  for  peaceable  reception  and  also 
popparetion  for  possible  war.     Tho  line  was  clearly  marked  out  for  a  peaceable  lino 
going  in.    But  at  the  same  time  for  war  there  was  every  preparation  made  that  the 
Admiral  oould  possibly  make,  for  the  guidance  not  only  of  his  own  ship,  but  of  every 
aiup  in  his  own  squacfron,  every  ship  in  the  French  squadron,  and  every  ship  in  the 
Bittsian  squadron.   Singularly  enough,  every  ship  was  furnished  with  a  plan  not  only 
of  the  harbour,  but  of  her  own  position  marked  out  in  it,  and  of  the*position  of  every 
other  ship  in  the  squadron  ;  and  not  only  of  the  allied  squadron,  but  of  tho  enemy's 
•qoadron.     So  it  is  yery  clear  there  was  a  great  deal  of  preparation  made  tliere. 
Erery  ship  went  in  with  a  full  knowledge  of  the  plan.     I  pass  over  this,  having  been 
penonally  concerned  in  it.     I  now  come  to  remark  upon  one  or  two  points.     First  of 
all  with  regard  to  the  future  position  of  the  Admiral  in  the  squadron.     It  is  a  very 
difficult  thing  to  say  which  way  it  is  to  be.     We  have  all  a  recollection  of  English 
biitory,  of  the  way  in  which  a  British  Admiral  went  into  action,  shifting  his  flag 
from  one  ship  to  another.    In  one  action  we  read  of  this  being  done  three  times.   Again, 
in  later  times,  we  have  seen  that  an  Admiral  has  shifted  his  flag,  and  has  been 
enabled  to  superintend  the  action  of  his  squadrons  in  two  separate  parts,  a  little 
spsrt  from  each  other,  better  than  he  would  have  done  if  ho  had  been  all  the  time  in 
one  ship.     But  that  was  an  action  where  those  two  separate  parts  were  fixed,  in 
action  against  forts.     It  would  be  hard  to  define  a  general  rule  to  apply  to  all  cir- 
emnstances  for  an  Admiral  in  action.     One  thing  is  perfectly  clear,  that  wherever  he 
may  be,  he  should  be  in  a  position  not  only  to  make  signals  to  his  squadron,  but  also 
to  show  a  good  example  to  the  whole  of  his  squadron.    The  tactics  of  the  Austrians 
and  the  Italians  are  open  to  various  opinions.     It  is  a  very  curious  thing  which  we 
most  remark  upon,  that  only  one  ship  was  rammed  out  of  all  that  fine  charge.     Tho 
loM  of  the  other  vessel  was  a  matter  of  gunnery.     Ounnery  did  one,  and  ramming 
did  the  other.     It  is  curious  that  with  the  utmost  intention  on  the  part  of  those 
seven  Austrian  iron-clads,  there  was  only  one  successful  case  of  ramming.     I  am  not 
surprised  at  it  when  they  were  in  motion  ;  but  I  am  surprised  at  it  afterwards,  when 
they  were  in  tnSlSe,  that  there  was  no  opportunity  given  for  the  ramming  ships  when 
they  were  brought  to  a  standstill     It  appears  to  me  that  the  most  dangerous  time 
for  a  ship  is  solely,  when  she  stops,  because,  immediately  when  she  stops  after 
ramming  another  vessel,  another  ship  can  ram  her  and  run  her  down.     It  would  bo 
difficult  to  make  any  tactics  in  a  milie;  and  I  think  we  must  fall  back  upon  what  is 
analogous  to  the  spirit  of  the  service  in  our  Navy,  which  I  hope  will  long  continue, 
namely,  that  everr  individual  Captain  should  place  himself  in   the  spirit  of  his 
Admiral,  and  should  be  taught  that  he  cannot  do  wrong  if  he  goes  right  at  an  enemy's 
ship.    He  must  be  under  certain  general  rules.    If  it  were  impossible  before,  to  make 
sicnals  very  frequently  in  action,  it  Wfuld  bo  much  more  impossible  in  the  present  day. 
We  move  for  too  quickly  now.     The  vital  blows  of  a  battle  will  be  given,  compara- 
tively, in  a  few  mijiutes.    There  is  no  time  for  signals.     Who  that  has  ever  seen  a 
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squadron  steaming  along,  acd  haskno-wn  the  diiBoultyof  making  ont  signals -wben  there 
is  no  firing  going  on,  can  doubt  the  great  diffloulty  of  signals  when  an  action  begins? 
I  must  saj  the  instructions  of  the  Admiral  should  be  giTen  before  the  action  is 
begun.  His  policy  and  the  way  the  enemy  shall  be  reoeired  should  be  settled  befom* 
hand ;  his  Captains  should  all  thoroughly  know  what  his  wishes  are  ;  and  wbatHiey 
are  to  do  in  such  and  such  circumstances,  and  without  waiting  for  signals  to  put 
them  into  operation.  There  will  be  no  time  for  making  signals,  whether  the  Adimnl 
is  in  a  swift  steamer  going  about,  or  whether  he  is  on  KMurd  one  of  the  sqnadnm. 
There  is  no  time  for  signals  in  a  mSlSe,  and  it  is  the  m^/^  which  decides  the  battle. 
As  to  shifting  the  Admiral's  flag,  we  must  remember  that  this  rery  unfortunate  ship 
that  was  rammed  at  Lissa  was  the  Admiral's  ship,  and  the  squadron  might  have 
suffered  the  discouragement  of  seeing  their  Admind  go  down.  So  we  cannot  make 
a  rule  as  to  the  way  in  which  the  Admiral  should  act.  It  strikes  me  as  a  rerj 
curious  thing  that,  after  the  Austrians  had  passed,  the  Italians  did  not,  if  th^ 
possessed  the  same  intention,  ram  the  Austrians;  exactly  as  the  Austrians  had  rammed 
them.  Looking  at  the  matter,  without  any  attempt  to  form  any  plan  of  tactics,  I 
should  think  nothing  oould  be  worse  than  an  extended  line.  I  would  rather  see  the 
squadrons  in  two  divisions,  a  little  apart  from  each  other  ;  and  whicheyer  dirisioD 
the  enemy  selected  to  attack,  the  other  diyision  should  run  into  the  attackers.  Theie 
are  crude  ideas  thrown  out  at  the  moment.  We  must  think  the  subject  over  a  good 
deal  before  we  make  any  positive  plan.  I  do  not  know  anything  that  is  more  liable 
to  be  overturned,  than  any  theory  we  can  form  of  battles  on  general  principles.  One 
thing  will  last  for  ever ;  that  dose  action,  be  it  with  our  rams,  or  whatever  it  may  be, 
is  a  system  we  must  make  up  our  minds  to,  as  a  thing  more  consistent  with  oar 
English  charactei^  and  more  suited  to  it,  than  fighting  at  long  range. 
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Monday,  March  4th,  1867- 
Rear- Admiral  Sm  F.  W.  E.  NIOOIiSON,  Bart.,  C.B^  in  the  Chair. 


21  AMES  OF  HEMBBB8  who  Joined  tha  Inttantioii  betwetn  Eebmaiy  4th  Mid 

M«rall4U^1867. 

ANNITAL. 

Cooper,  Egbert  Wm^  Lieut.  2nd  W.  I.  Hutton,  Tho«.  Bruce,  Major  1st  W.  I. 

Ec^nmt    1^.  Begiment.    V, 

Ejre,  Hemr.  Hajor-General,  Col.  09lh  Untcm,  J.  K.»  iCaeter  refchred  Indian 

nBpmeat    IL  Natj.    1/. 

(yHm,  Jeim  Btjaii,  Oi^[»t»in  kto  25th  BrabMon»  John  Pabner»Capt.  Grenadier 

K.  O.  Boiderere.    XL  Guards,    U 

Hodge»  Be  Bngho,  Obtain  retired,  12th  Alexander,  J.  H.  I.,  Gapt.  B.K.    1/. 

B^fal  Lancers.    1^  Sejmour,  Hugh  de  Grej,  Oapt.  Grena- 

Oinett,  Henrj,  Oapt.  IStii  Light  Inlan-  dier  Guarda.    1/. 

try.    II.  TrM^y  Hon.  Ghas.  Hanbury,  M.P.,  Lieut. 

Plnr,  Hcmy  Htikm,  Enngn  18th  Light  lateE.N.    U 

lafiniiT.    Ik  Bkck,  Bladen  Weet^   Hajor-Gcn.  late 

Chxdon,  jr.  J.  H.,  M%jor-Oommandant  B.A.    11. 

29th  Punjab  Inlantrj.    U  Cooke,  Thoe.  Ghas.,  Lieut  B. A.    It. 

Bilkm,  Martin,   Lieut-Col.  2nd   Batt  Maedonald,  Alex.  J.  J.,  Hm.  Unatt.    IL 

RiileBrigade.    U 


TIIE   ATLANTIC   TELEGRAPH   CABLES   OP    1857-8, 
ALSO  OP  1865-6. 

By  Staff-GoDUuander  II.  A.  Mobiabty,  B.N.,  C.B. 
(Bead  by  the  Secretary.) 

Uro.N  being  requested  to  contribute  a  paper  upon  telegraph  cables,  I 
felt  as  much  at  a  loss  how  or  where  to  oegin,  as  if  I  had  been  asVed 
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to  write  a  treatise  on  a  ship,  not  knowfng  whether  to  commence  with 
her  conBtruction  from  the  keel  upwards,  or  to  take  her  at  once,  fully 
equipped,  into  a  gale  of  wind  and  a  raging  sea.  In  point  of  qoalifica- 
tioxijQjkfithe  aiial0g2pholdag)>0di.foF«^h(ft3ghiI  hame*  lii^  35  years 
ia  liUge^  I  da  not  ttnow  how  to>&uil<f  one ;:  nrnfifer  ans  I  a  oTfJXeiifi&eer 
or  electrician;  nor  ishit  anticipated  that  this  papef  will  Be  tte&rd  or 
read  by  an  electrician,  or  civil  engineer  who  ha»  been:  engaged  in 
telegMnpla^i  08  it  cannot  be  expeotcBdi  that  either  will  derive  any  infor- 
mation therefrom.  My  aim:  ia  mer^y  to  give  to  memberei  of  the  sister 
services  an  outline  of  what  has  been  done. 

The  progress  of  telegraphy  since  the  first  practical  application  of 
the  influence  which  a  galrauB  ^aurreiii  a^ioato^when  passing  a  magnetic 
needle,  has  been  very  rapid'.  IHlessm.  Cboke  &  Wheatstone  arranged 
an  electric  telegraph  in  1837.  The  first  established  successfully,  and 
worked  for  a  useful  purpose  in  this  country,  was  that  on  the  Blackwall 
Railway,  in  1842.  About  that  time-  a  proposition  was  made  to  the 
Admiralty  for  running  a  wire  to  Portsmouth,  but  so  little  was  the  new 
dlscervevy  relied od,  Imat their Ldrdabips: deoid^  ui^an hasiagna oAer 
telegraph  than  the  chain  of  semaphores  then  established.  Nor  can  it 
be  much  wondered  at,  for  between  the  peace  of  1815  and  that  time, 
the  unemployed  officers  of  Hie  Navy  were  as  much  occupied  in  dis- 
^eo^ermg^  imw  telcgiBpha.  aa  other  mstchaoical  gjuuaaea*  hadr.  been  ia 
discovering  perpetual  motioai  A^^the  Blackwall  Railway  was  worked 
by  an  endless  rope,  the  use  of  tha  telegraph  was  imperatively  neces- 
•ary.  Even»the  ordinary  railways,  wim  the  double  line  of  rails,  could 
not  be  worked  safely  witboulaome  such  rapid  mode  of  communiestion. 
Tfaua  thft  mlwsjHi  became  thatloster^latiiam  o£  tha  elfictiic  telegrapbs, 
but  principally  for  their  ows  business.  As  it  was  imposBib%i.  to  eiata- 
blish  telegra^c  cornmuziffeal^cm  across  eiltor  q£  tfae  Qhannalttv  without 
an  effectoal  insulator.  Dr.  flfontgomerie  came  to  Ms  ani'  »  1848)  by 
.publishing  hia.vaIiiat^<£iBcaveneB  connected  with  the  propertaee  and 
uses  of  gutta*percha.  It.wa»not  till  IfiM  that  tba  bold  yrojact  was 
earpiedintoafcct  of  laying* ai  stout  and  strong  cable  from  J^over  to 
Calais,  23 j^  nautical  miles  in  l<sfigth,  cnntoinng  fomraejpanal&QOBdBctors 
in  one  core ;  that  Kne  has  given  very  little  trouble  since-  it  wwah  hiid. 
Though  two  years  elapsed  before  another  attempt  was  made^— in*  l^at 
from  Pove».lD  Qsteud,.  70^  nautical  miles  in  length-— no  less  than  55  sub- 
marine cables  have  now  been  successfully  laid  by  one  comj^aa^  alone, 
not  including  the  Atlantic  cables.  The  cores  of  these  57  cables  were 
made  at  the  gutta-percha  works  in  the  City  Road ;  a  few  more  have 
been  made  by  other  companies^  Of  the  55  cables  above  mentioned, 
two  only  exceed  1,000  miles,  that  from  Malta  to  Alezandda  (1,351 
nautical  miles),  and  that  dbwn  the  Persian  Gulf  (1»276  nautical  miles) ; 
both  have  the  distance  broken  by  being  landed  at  intermediate  stations. 
As  the  former  cable  has  given  much  trouble^  ia  ennsequence  of  passing 
over  reefs  in  the  comparatively  shallow  water  of  40  fathoms  or  less, 
I  believe  it  will  be  remedied  either  by  replacing  it  by  degrees  with 
stronger  cable,  or  by  giving  up  the  African  stations  and  carrying  a 
direct  liae^  in  deep  water,  fj'om  Malta  to  AlexandHa. 

Before  passing  from  the  comparatively  small  distanees  to  the  once 
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fpmi  problem  of  oonnecting  the  two  hemispheres,  it  may  be  as  w^ell  to 
^Qiise  that  the  experience  aequired  by  these  scientific  men^  who  had 
tte  lespooBibility  of  laying  and  maintaining  thoeecables,  indueedthem 
fav  believe  that  a  very  strong  cable  was  necessary^  while  the  opinions  of 
tone  lespeoted  philosophers  was  against  the  attempt  to  cross  the  broad 
ocean,  as  they  considered  that  the  electric  current  could  be  of  no 
■tctical  utiH^  beyond,  limited  distances.  Professor  Sir  W.  Thomson, 
Sir  Gbarles  Bdel^  Mr.  Whitehouse,  Professor  Wheatstone,  Mr.  Varley,- 
Mr.  Latimer  (Msk^  and  others  firmly  maintained  the  opinion  wbidi 
bs  been  proved  to  be  correct. 

After  the  suoceaeful' worldng  oi  12  or  14  mincn*  lines,  including,  the 
finfc  (Dover  to  Calais),,  for  five  years  oi^y^  aiid>  the  longest  (Italy  to 
Coniea),  of  only  95*6  nautical  miles,  some  bold  projectors  Concei^«ed 
the  idea  of  focming  a  company  to  connect  !£urope  with  America ;  and 
tlie  Atlantic  Telegraph  Company  was  established  in  1856,  or  withia 
fiTe  years  of  the  effectual  connection  between  England  and  France.. 
Mr.  Brett;  Mr.  Cyrus  Field,  Sir  Charles  Bnght,  and  Mr..  Whitehouse 
weie  the  prime  movers  in  what  appeared  to  the  majority  of  our  coun* 
ti;yiiien  as  a  wild  and  impracticable  scheme.  However,  the  company 
«M  formed,  and  £350,000  raised  from  among  a  few  wealtli^  entexv- 
pDong  men,  the  shares  being  J&l^OOO  each.  The  Governments  of  Qreat. 
Bi^ain  and  America^  encouraged  the  attempt  by  each,  offering  a  larfi^ 
amuAl  subsidy  as  long  as  communication  wasi  maintained,,  while  i£e 
Bofth  American  provinces  and. the  United  States  granted  concessiona 
iaMr.  Cyrus  Field,  assuring  him  the  sole  right  of  laying,  telegraphic 
CiblfiB  fromany  part  of  the  United  Kingdom  to  any  of  tJi&  opposite. 
OQUte,  tiU  somUi  of  the  State  of  Maine.  France  also  joined  in.  thia 
petective  licence,  which  was  to  have  terminated  in  March  1B67,  if 
tele|pt^hic  communication  were  not  previously  established,  llie 
fintish  and  American  Oovemments  also  lent  ships  deemed  suitable  to 
caoy  the  first  cable,  and  for  the  purpose  of  escort.  Mr.  (now  Sir 
Cbades)  Bright  was  appointed  engineer-in-chief,  and  Mx*  Whitehousa 
chief  electrician. 

The  core  of  the  first,,  as  well  as  aU  subsequent  cables,  was^  made  at 
the  gutta-percha  works  in  the  City  Road,  and  then  removed  in  lengths 
of  one  mile  each  to  the  works  at  East  Greenwich  and  Birkenhead, 
whore  it  was  covered  wiUi  hemp  and  iwm  wire,  Thp  .eoouuotor  oi 
this  cable  oonaisted  of  sewn  copper  wirei?,  weighing  107  Ibe.  per  nau- 
ticii  nule.  Thft  insulator  was  composed  of  three  distinct  coatiftirs  of 
gutta-percha,  weighing  261  lbs.  per  nautical  mile;  this  was  wain 
cowed  with  hemp,  saturated  with  a  tany  miaituro,  hove  taut  round 
1a^?-  ^  ^  increase  the  size  and  make  a  soft  padding  for  the  outer 
«M*hinK  of  iron  wires  to  nest  upon;  the  latter  coating  consisted  of 
w  atajnds,  of  seven  winea  each.  No.  22^  gauge.  Therefore  each  mile 
w  cable  oontamed  more  than  sefven  miles  of  copper  wire,  and  126  miles 
ot  lion  wire,  not  mcluding  that  taken  up  by  the  twist.  KnaUy.  this 
Jtoirably  constructed  Uttle  cable  was  passed  thmngh  a  larough  con- 
^g  a  hot  compound^of  wax,  tallow,  and  tar,  which  gave  it  a  thick 
^eser^tnre  coating.  It  was  thus  completed  at  a  cost  of  £96  to  £98 
per  statute  mfle ;  the  weight  of  that  length  being  one  ton.    Its  specific 
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gravity,  2*95  ;  weight  of  a  nautical  mile  in  water,  15  cwt. ;  diameler, 
0*687  of  an  inch ;  and  breaking  strain,  79  cwt.  The  time  reqmTed  ^ 
signal  to  pass  throngfa  2,000  nantical  miles  of  this  cable  was  2f  seoondB. 
The  shore  end  was  protected  by  12  large  iron  wires,  whidi  made 
it  4f  inches  in  circnmference,  and^  it  weighed  8  tons  per  statute 
mile. 

Shortly  after  the  failnre  of  1857  (when  884  miles  were  laid  from  the 
Niagara^  a  very  important  discovery  was  made  with  regard  to  the 
conanctivity  of  copper- wire,  namely,  that  one  specimen  (rf  the  same 
size  and  appearance  as  another,  would  conduct  the  electric  current 
40  per  cent,  better.  The  cause  of  this  difference  depends  partly  on 
the  purity  of  the  metal,  but  the  entu^  cause  I  believe  to  be  yet 
unknown.  The  knowled^  of  this  fact  is  taken  advantage  of  prsMCti^ 
cally,  by  testing  every  coil  of  wire  which  is  taken  to  the  works,  against 
a  piece  whidi  Ims  been  selected  as  a  standard ;  and  failing  that  pomt 
of  perfection,  it  is  rejected. 

mr.  Willoughby  Smith  has  kindly  explained  to  me  that  the  test  is 
made  by  what  is  called  Wheatston^s  bndge,  which  is  in  this  manner: 
the  standard  piece  of  determined  length  and  weight  (100  inches)  is 
stretched  across  the  table,  the  ends  being  made  to  connect  with  oppo- 
site poles  of  a  small  battery.  The  piece  of  wire  under  test,  being  pre- 
cisely the  same  weight  per  length  (but  not  cut),  is  broug^it  to  the 
same  connections :  a  delicate  galvanometer,  of  a  few  grains  only  in 
weight,  is  placed  between  them.  If  the  wires  possess  equal  conduc* 
tivity,  the  galvanometer  will  not  be  affected  by  the  diviaed  current ; 
but  should  one  wire  be  superior,  the  current  on  that  side  will  disturb 
the  small  mamet,  in  whicn  case  the  piece  under  test  must  be  short- 
ened or  lengthened  till  equilibrium  is  established,  when,  being  carefnlly 
measured,  for  every  inch  it  is  more  or  less  than  a  hundred,  it  will  be- 
oneper  cent,  superior  or  inferior  to  the  standard. 

Tnere  is  every  reason  to  be  satisfied  with  the  conductivity  and  insu* 
lation  of  the  present  Atlantic  cables,  as  a  distinct  signal  can  be  trans* 
mitted  in  about  *2  of  a  second.  The  highest  estimate  I  have  seen, 
which  includes  the  time  required  for  a  practiced  eye  to  perceive  it,  is 
-815  of  a  second,  which  is  equal  to  5,960  miles  per  second,  or  the 
circumference  of  globe — 21,600  nautical  miles — in  8|-  seconds.  Mes* 
sages  aie  now  transmitted  through  either  cable  at  the  rate  of  12  or  14 
words  a  minute,  and  no  doubt  will  be  sent  still  faster  when  required* 
The  mirror  galvanometer  is  now  used  for  reccfiving  the  signals.  Thifr 
instrument  consists  of  a  magnet  half  an  inch  in  length  (carrying  a 
mirror  one-third  of  an  inch  in  diameter,  cemented  to  one  end),  sus- 
pended by  a  fibre  of  unspun  silk,  in  the  centre  of  a  coil  of  insulated 
copper-wire ;  outside  of  which  is  placed  a  powerful  bent  magnet,  which 
governs  its  position  when  uninfluenced  by  the  electric  current  passing- 
ttut>ugfa  the  coil.  Sir  W.  Thomson  has  had  magnets  and  mirrorR 
combined,  weighing  less  than  a  grain,  but  those  in  general  use  weigh 
about  8i  grains.  The  spot  of  light  is  thrown  both  right  and  left  on 
Steinheil's  system,  the  same  as  that  generally  used  at  railway  stations  r 
to  the  right  signifies  a  dot,  and  to  the  left  a  dawb,  of  Morse's^ 
code. 
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Before  describing  the  cables  of  1865  and  1866,  it  may  be  well  to 
8aj  a  few  words  upon  the  financial  difficulties  encountered  and  over- 
come  by  the  projectors.  The  £350,000  first  raised,  and  the  subsequent 
'mmiB  of  £70,000,  were  entirely.absorbed  by  the  efforts  made  in  1857 
and  1858 ;  .b<^  was  almost  extinguished,  except  in  a  few  indomitable 
ffiinds,  till  the  spring  of  1865,  when  £600,000  was  raised  upon  8  per  cent. 
pntference  shaj^.  After  the  tempcnrary  failure  of  that  year,  many  of 
the  gentlemen  best  acquainted  with  the  circumstances  were  more  san* 
guiiie  than  ever ;  bat  the  difficiUty  of  raising  more  mooey  had  also 
increased.  An  attempt  was  made  to  issue  12  per  cent,  firat  preference 
shares,  but  that  was  pronounced  to  be  illegal.  Therefore  it  was  devised 
to  form  a  new  and  distinct  company ;  for  though  the  directors  had  not 
IMwer  to  issue  new  piefereuce  suaires,  they  could  employ  the  new 
company  to  complete  the  work  upon  still  more  advantageous  conditioniEf. 
GoBsequenlly,  a  few  gentlemen  met  and  formed  the  Auglo-American 
Telegpraph  Company ;  ten  of  them  subscribing  £10,000  each,  and  ten 
others  smaller  sums;  the  Telegraph  Oonstruction  and  Maintenance 
CoMpany,  £100,000,  making  a  total  of  £280,500  at  once  before  it  was 
openied  to  die  paUic  The  whole  £600,000  was  subscribed  in  a  few 
cbys,  and  the  machinery  in  the  City  Road  and  at  East  Greenwich  was 
again  in  motion  night  and  day,  preparing  for  a  final  effort.  Had  that 
fuled»  this  generation  would  not  have  had  telegraphic  communication 
with  America. 

On  reverting  from  the  financiers  to  the  civil  engineers  and  their  cable, 
we  must  also  go  back  to  the  spring  of  1865 ;  we  shall  then  find  that 
anoe  the  failure  (electrically)  of  the  first  Atlantic  cable  in  1858,  Mr* 
{now  Sir  Samuel)  Canning,  Mr«  Henry  Clifford,  with  Mr.  John  Temple 
and  others,  under  the  direction  of  Sir  Richard  Glass,  had  been  unceas- 
m^  testing  the  merits  of  every  imaginary  kind  of  cable,  in  order  to 
choose  that  best  adapted  to  the  various  requirements  of  a  deep-^ea 
cable.  Those  gentiemen  commenced  the  investigation  with  minds  well 
prepared,  both  by  study  and  matured  experience  in  ocean  tel^^raphy. 
donkr  ingenuity  was  applied  to  the  choice  and  perfecting  of  the  admi- 
lable  machinery,  which  1  will  presently  attempt  to  desert. 

The  cMe  of  1865  differed  from  that  laid  in  1858  in  many  important 
particnlars.  For  example,  the  conductor  was  formed  of  the  sam^ 
namber  of  wires,  •'.#.  7,  but  much  larger;  they  weighed  300  lbs.  per 
Aftotical  mile ;  that  of  1858  was  107  lbs.  The  diameter  of  the  strand 
was  *14  inch.  The  insulation  was  also  far  superior :  the  conducting 
atrand  was  first  covered  with  ^^Chatterton's  compound''  applied  hot, 
iheo  four  distinct  coatings  of  the  best  gutta-percha,  with  a  thin 
oovering  of  '* Chatterton s  compound''  l>etween  each.  The  entire 
inaohtor  w^ghed  400  lbs.  per  nautical  mile,  which,  with  the  conduce 
tor,  made  tiie  entire  core  700  lbs,  per  nautical  mile :  it  was  then  '464  of 
an  inch  in  diamet^,  =  1*392  in  cucumference.  The  core  was  covered 
with  jute  as  a  protection,  before-  receiving  the  external  protecting 
strands,  which  for  that  cable  were  made  of  manilla,  saturated  with  a 
dark  preservative  compound,  each  strand  enclosing  a  steel  wire  of 
No.  18  gsuge  ss  *095  inch.  When  thus  complete  its  diameter  was 
1 07  inch,  weight  35|  cwt.  per  nautical  mile,  specific  gravity  1'77, 
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iv«igbt  in  water  14  owt.  per  xtantical  mile,  and  tiie  breaking  strain 
7|  4on8.  The  length  actually  shipped  was  2,300  nautical  milee, 
weighing  4,598  tons,  including  the  two  shope  ends. 

The  eable  made  daring  the  spring  of  1866,  differed  from  the  abo<ve 
wfy  in  the  outer  strands,  which  were  of  the  best  w<bite  manflla, 
endowing  homogeneous  wire.  No.  18  gauge,  galvanised,  the  latter 
bein^ -considered  less  liable  to  spring  or  break.  The  breaking  stiaia 
was  increased  to  8^1^^  tons,  and  the  weight  reduced  to  81  owt  per  nairti* 
eal  mile,  but  in  water  it  weighed  f  owt.  moFe,s=14f  cwt.  per  nantied 
adle. 

The  Yalentia  shore  end  of  1865  had  the  same  core  as  Ae  ooean  part, 
protected  by  12  strands  of  No.  4  wire  k  36  wires,  it  was  27  miles  ia 
length,  and  weighed  Id  tone  per  nautical  mile  a  486  tons,  wbick  was 
senit  in  a  8^)arate  vessel. 

The  Yalentia  shore  end  tor  1866  was  protected  by  12  soffid  wipes  or 
rods,  -44  inch  in  diameter,  doubly  serred  with  yam  and  coated  tUcldy 
Wil^  a  compound  of  pitch,  iar,  and  49yica,  under  Bright  9mA  OM^b 
process,  till  the  diameter  of  "the  wholecable  was  2-5  inches,  its  weigtit 
was  about  28  tons  per  nautical  mile.  The  Newloui^land  shore  end 
was  CNoly  8  miles  in  length. 

Thecaflble  of  1857  was  carried  by  two  ships; -the  portion  lor  the 
<<A^memnon"wa8  1,250 'Statute  miles,  it  was  o^lled  In  the  «taiB- 
hold,  which  afforded  a  space  measuring  48  feet  by  44^  feet,  and  II 
feet  deep  lor  the  coil,  in  the  centre  of  this  space  was  placed  a  solid 
wooden  cone.  In  the  following  year  the  size  of  the  coil  was  «Iigbtlj 
diminished  and  made  more  circular.  The  main-bold  then  feoeived 
l,129jr  statute  miles  in  216^  fakes,  the  upper  having  866  turns  <or 
rfieaves)  each,  equal  to  6^^  statute  miles.  There  were  also  283  statute 
miles  on  the  upper  deck,  and  95  miles  in  lAie  fore  eo<&f»t ;  total  l,457i 
statute  mSes,  equal  to  l»265i  nautical  miles.  This  cable  was  kept  in 
« -dry  state.  The  total  weight  carried  by  the  "  Agamemnon,^  indad- 
ing -ship's  furniture,  was  2,804  tons. 

The  cables  of  1866-6  were  stowed  on  board  the  <^6f<eat  Eastera,'' 
in  three  watertight  iron  tanks,  having  vertttcal  sides ;  the  foreawet 
tamlc  was  51  feet  6  inches  in  diameter,  the  main  §8  feet  6  inches,  the 
after  one  58  feet,  eadi  20  feet  6  inches  in  dept^L 

In  the  foremost  tank  was  coiled  688,  in  the  main  817,  and  is  the 
tffterta!^  80S  nautical  miles.  These  tanks  bemg 'fitted  with  waiter 
cooks  for  supply  and  escape,  the  cable  was  kept  continually  in  water, 
«8  in  large  pickling  jars,  the  quantity  of  water  was  estimated  at 
1,200  tons.  The  emls  of  the  cable  were  carried  from  -each  tank:  to  tt»s 
testing-room  and  joined,  so  that  the  tests  could  be  carried  on  thwogh 
tie  wbole  length  unceasingly,  whether  paying  out  or  at  rest.  Tle»- 
biKty  and  adaptation  to  cofl  easily  is  a  great  desideratmn  when 
selecting  a  cable,  so  that  it  be  -not  too  springy  to  lie  flat  and -even, 
that  it  bas  not  too  much  tar  or  other  substance  which  might  «auBe  it 
to  «tick,  or  long  fibres  of  hemp  to  entangle  its  adjacent  part  and  cause 
H  to  be  displac^  before  required. 

The  macninery  required  to  govern  the  egress  trf  the  cable  under- 
went several  changes  and  modifications  before  arriving  at  the  present 
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state  of  -petim^Aon.  Whe  hea^iljcovQDedcal^ififori^liDWBeaB,  the 
^  shore  md^^  kc,  vequire  a  'dtfferent  and  mudi  stronger  lOOnftsDlliag^ 
power,  Urnik  does  Axe  ii^iter  but  gMster  length  w^ncb  cposses  ike 
QpesB.  it  is  ike  iatlsr  onivf,  as  applied  to  the  Atbuvtio  jcMg  which  I 
wM^Meanptio  descnibe. 

In  1658,  tvo^prooived  .idnimi«rtwbeeis  i;peyeiised,'6fe^  ftincih  in 
eititici  diameler,  9|i»ehss  \ivide, banring  four  greeiees,  sf&d  placed 
7  feet  4  inches  apart,  were  thej^eomiM  together  and^aMaehed  to  admir- 
iMjr  po«i«rfal  hsadres  (by  Mr.  Appoid)  as sp^ as  to  asmall  eii9iae,^or 
tfie  porpose  of  heaving  baok  if  -neoessary.  The  'Oaftiie  wms  passwl 
vowad  wose  wheels  (not  m  alSgwe «f  6  as  m  1857)  ^imr  timos,  ^Oisre: 
being'  80  feet  of  cable  to  eadli  torn.  These  shearves  wc  gpoofes; 
■Kveased  4  of  «n  indi  ta  obsBomfepenoe  'Sach,  in  enter  to  take  op  ikie 
AmA:  cftasedlpr  stvetohmg  aad  to  proi^evt  dtppisg;  bat  in  pmetioe  it 
was  fewad  to  loroetlntt  amount  iof  etvet(diihp<MithecableandbMakit, 
After  the  experimemts  inade  in  the  Bay  ^  Biseay  in  June,  1868,  all  tte 
grooves  were  made  preoisely  simdar  an  dtnaetv.  This  anan^eoBent 
of  uunAkmegrj  is  ¥eiy  powerful  for  retaiAi^  Oieegvess  of  the  cable, 
and  wen^adfl^BTted  -to  a  ludfovm  strain,  bet  it  has  too  much  inertia  to 
aaeet  the  exigencies  ef  stoaies  and  speed  ever  varying ;  manual  effort 
was  frequently  oonqdoyed  when  the  strain  was  slight  and  irregular ; 
one  r^narkable  instimce  occurred  when  passing  the  shallow  water  off 
llN^<x)a8tof  Irslaod. 

The  machinery  employed  for  the  same  purpose  in  1865-6  was  vety 
different,  theprincipal  modifications  having  been  proposed  and  earned 
oet  bf  Mr.  Menry  CiiffeBd.  Am  the  uacbioecy  of  1865  was  meralj 
atreogthened  and  adapted  to  heaving  in  over  the  stem,  during  the 
nHing*  dt  1B66,  it  will  be  stffficient  to  descobe  it  as  it  was  when  laying 
the  cid>le  in  the  summer  of  the  latter  yrauc 

After  the  cable  left  the  fair  leaders  from  the  lank,  it  passed  over  six 
grooved  wheels  about  3  feet  in  diameter,  each  connected  witii  a  brake, 
"vdieel  by  the  same  ifliaft,  the  cable  jnerdy  passed  over  them,  there 
'viras  no  turn.  Above  each  of  those  wheels  was  placed  one  of  half  the 
SaBoeter,  having  its  penpiiery  fat  4md  covered  with  an  mdia-rubber 
belt ;  these  are  called  •'  jockeys  "  from  the  fact  of  their  ridmg  on  the 
ceble. 

'  Those  wheels  are  also  eozmected  with  brakes,  weighted  at  j:3ear 
sure.  As  each  pair  of  Wheels  revolve  rehictantty,  according  to  tiic 
wights  on  their  respective  brakes,  the  resti^ainin^  power  may  be  made 
great,  but  the  moment  it  exceeds  the  desired  limit  it  slips  t!m)ugh  the 
whcAe  ol  them  j  and  any  number  can  be  put  permanently  out  of  use : 
usually,  onkr  2  or  3  were  in  action  at  a  time.  Also  the  whole  of  the 
upper  wheels  are  connected  by  chdns  to  one  common  shaft  and  that  to 
two  small  wheels — Ske  steering  wheels,  a  small  motion  of  either  will 
lift  the  whole  of  ^e  "jockeys*'  and  fdlow  the  cable  to  run  freety— l)ut 
thqr  have  no  power  of  restraining  it.  The  man  at  the  fbremc»t  wheel 
it  on  the  look-out  that  broken  wires  should  run  past  freely,  while  the 
nan  at  the  after- wheel  watches  the  dynamometer,  so  as  to  guard 
agUQst  any  sudden  strain  from  vdthout. 
After  passing  those  six  pairs  of  wheels,  it  had  four  turns  round  a 
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smooth-faced  li^ht  drum,  about  6  feet  in  diameter,  whidi  abo  had 
brakes  attached  to  it.  This  drum  could  be  coupled  quickly  with 
stroDff  gearing  and  a  powerful  enrine,  for  heaving  in  oyer  the  st^n. 

B^ore  the  cable  passed  over  the  stem-sheave,  it  was  brought  by 
fair  leads  to  a  perfect  level,  and  under  the  roller  of  the  dynamometer, 
which  rode  as  it  were  upon  it,  and,  being  weighted  in  proportion  to  the 
scale  used — ^the  pointer  would  indicate  the  exact  strain*  A  simflar 
instrument  was  used  for  the  g^n^nel-rope. 

A  description  of  the  dynamometer  may  be  interesting  to  those  who 
have  not  seen  its  admirable  working.  The  roller  or  wheel  is  secured  te 
a  slide  box,  wliich  is  confined  between  smooth-faced  guides,  free  to  rise 
and  fall  vertically,  while  the  wheel  revolves  on  the  cable,  or  grapm^ 
rope,  thus  bearing  it  down,  but  not  retarding  its  progress.  The  slide  m 
connected  by  a  lod  to  a  piston,  which  works  freely  in  a  cylinder  filled 
with  water,  in  order  to'  steady  its  moticms.  The  slide  is  weighted  ta 
the  desired  extent,  thus  with  a  strain  on  tiie  rope  of  60  cwt.  the  pdnts 
of  suspension  being  dCi  feet  asunder  and  1,484  lbs.  on  the  slide— 
including  its  own  weight  with  roller,  &c. — ihe  indicates*  woi:dd  be  de- 
pressed  nearly  20  inches,  the  cable  having  been  drawn  down  G""  18'  below 

the  horizontal  line.    The  proportion  is      half  dii^noe     ^'^^^S^i  ^^ 

^1^*^^-  =  Strain.    Thus,  ^' ^^^'^^  =    Tang  6^    18',    and 
Sinez ^^^ 

— g: — '  18'  "^  ^^  ^^^'  "^^  allowance  must  be  made  for  a  dimimH 
tion  in  the  distance  between  the  points  of  suspension  as  the  angle  of 
depression  increases  according  to  the  diameter  of  the  rollers  over 
which  the  rope  passes.  When  the  angle  increases  beyond  the 
intended  range,  the  weighted  slide  rests  on  its  seat,  simply  indicatiog 
that  the  strain  is  less  than  the  lowest  figiure  on  that  scale.  If  neccs- 
sarv,  the  weights  can  be  reduced  to  some  other  predetermined  amount, 
and  a  corresponding  scale  applied.  During  eveir  stage  in  the  process 
of  grappling,  as  well  as  when  laying  a  cable,  tnis  auxiliary  is  indis- 
pensable. 

The  "picking-up  machinery"  used  during  the  summer  of  1866,  con- 
sisted of  two  large  drums,  of  similar  diameter,  with  smooth  faces, 
sufficiently  broad  to  take  four  parts  of  the  grapnel-rope.  These  drums 
were  placed  near  the  fore  part  of  the  snip,  about  twice  their  own 
diameter  apart,  controlled  by  strong  brakes,  and  coupled  by  suitable 
gearing  to  a  pair  of  Penn's  trunk-engines  when  desirable.  The  rope 
did  not  pass  round  those  drums  in  "  a  figure  of  eight,"  but  simply 
round  them  both.  A  set  of  guide  rollers  between  the  two  drums, 
acted  upon  the  lower  turns  as  they  passed,  shunting  them  into  the 
desired  positions,  whether  heaving  in  or  paying  out.  Abaft  the  drums 
was  a  jockey  pulley  for  drawing  the  rope  off  as  it  was  hove  in.  On 
the  fore  side  was  the  dynamometer,  under  which  the  rope  passed 
before  going  to  the  fair  lead  over  the  bow. 

The  grapnel-rope  was  composed  of  245  yams  of  the  best  Manilla, 
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and  49  steel  wires.  Five  yarns  were  laid  round  each  of  seven  wires, 
andthoee  twisted  together  formed  a  strand,  arranged  similarly  to  the 
seTBQ  wires  of  the  conductor  in  the  cable.  Seven  of  those  strands 
were  again  laid  np  in  like  manner,  one  forming  the  heart.  The  wires 
were  of  hcHnogeneons  iron  or  steel,  of  No.  13  gauge,  '095  inches  in 
diaxnetesTj  and  galvanized.  When  complete  the  rope  measured  2*125 
in  diameter,  and  6*676  inches  in  circumference.    It  weighed  125*158  cwt. 

E nautical  mile  (in  an*),  and  56*504  cwt.  in  water;  the  specific  gravity 
ig  1-823.  The  breaHng  strain  was  SO  tons.  The  <<Oreat  Eastern" 
caiTiBd  7^  naulical  miles  of  this  rope  in  one  length ;  the  ''  Medway"  a 
nmilar  piece,  and  the  '' Albany"  one  length  of  5  miles.  It  was  found 
to  answer  the  intended  purpose  admirably ;  the  only  point  in  which 
iu^rovement  could  be  desired  was  that  it  should  not  umay  itself  when 
fuider  a  heavy  strain.  Swivels  were  interposed  at  luteals  (where 
moet  needed)  after  it  had  been  used,  but  they  are  attended  with  incon* 
reoienoe* 

The  principal  part  of  the  buoy-rope  provided  was  of  similar  character 
to  the  above;  homogeneous  wire,  galvanized,  and  manilla.  There  were  16 
wiiea,  No.  IS  gauge.  The  weignt  per  nautical  mile  was  4S'298  cwt., 
and  in  water  18*008  cwt.  Its  strength  was  equal  to  IS  tons.  Part 
of  the  rope  for  securing  the  '^  mark-buoys"  contained  only  9  wires, 
uid  the  lower  portion  of  each  was  coir,  6  inches  in  circumference,  emial 
to  a  strain  of  about  S  tons.  The  coir  rope  is  less  liable  to  kink  wnen 
dragged  about  the^bottom,  than  the  stiff  heavy  rope,  but  the  lateral 
foroe  of  the  current  upon  the  broad  rough  surface  was  found  in  some 
mstances  sufficient  to  overcome  the  holding  power  of  the  anchor, 
eausmg  the  buoy  to  drift  till  the  current  became  slack,  when  it  would 
again  take  hold.  There  wa^  also  a  chain  20  or  SO  fathoms  in  length, 
attadied  to  the  anchor  for  each  buoy. 

The  mushroom  anchors  which  were  used  last  summer  weighed  2,  S, 
and  5  cwt.  This  is  the  onhr  description  of  anchor  which  can  be  used 
near  a  cable,  for  fear  of  hooking  it ;  and  it  appears  possible  that  they 
oould  be  rendered  more  incapable  of  dragging  a  cable,  by  placing  four 
or  five  rods  of  iron  from  the  shank  to  the  outer  edge,  thus : — 


vhich  would  not  prevent  their  filling  with  sand  and  mud,  or  siukiug  in 
either. 

The  buoys  were  of  tliree  sizes,  but  similar  in  shape,  and  made  of 
thin  iron,  by  Brown  and  Lennox.  The  views  given  of  them  in  the 
iUuttratid  £ondon  Newa^  by  Mr.  Dudley,  is  better  than  any  description 
J^h  1  can  give.  Those  to  be  used  as  "  mark-buoys"  were  7^  feet  in 
Might,  6  feet  at  the  base,  and  G^  feet  in  diameter  at  the  widest  part. 
Kach  weighed  25  cwt.,  and  was  capable  of  supporting,  besides  its  own 
weight,  1  ton  18  cwt. 
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The  «<biglit4»uoy6"  wete  H  ^^^  ^^y  7  f e«t  in  dioDkeler  at  Hhe 
bottom,  and  7  feet  ^8  inchea  art  the  broadeat  fMMPt ;  tha^weigbt  fiai 
80  owt. ;  imi«ievaiott'¥idieii  light,  1  foot  3  iaobea;  ^v^ion  loadod  witb8j^ 
tone,  '3  feet. 

The  bu^ja  for  grapnel-rope  were  IS^eat  in  heiglrt,  <9  ieat  *6  ioahes 
in  diaraetor  at  the  botton,  mtoA  0^  feet  at  tbe^irideetoait.  W«MAt, 
2^tena.  Immeraioii  whea4ighit,  i  loot^f  mck.  PiaplaoexnaDt  mmm 
immevaed  io  5  feet  10  iadiea  ax  1-0  ^tcnw. 

Each  -of  theae  baoys  waa  fitted  vvdith  ««tott49W  alt^tbe  ceotre-of  Iha 
base  ^ofoeeive'Cbeanoaiisgohaia,  the  enddf  mkUb.  ivMusi  aacved  If -a 
tongaoHriip  at  the  aide.  ^  The  teidle^"  wliev^  the  noorn^acid  faai 
wai9  traiksf ertted  to  tte  abip,  K^pae  aoeWed  ^on  €ke  •ofp^tMe  ode.  ttej 
had  fdso  chai^  idings  round  iJiem  wemdif  for  being  hoMted  o«t  or  iL 
Baek  buoy  earned  a  staiff  IS  or  30  feet  high,  ^mmmxakei.^  m  \nXLmi 
fifing}  hj  which  they  oould  be  seen  6  or  8  niJlee^  they  wepe>iiiMit  eoa* 
spicuous  when  painted  dark  red.  These  buoys  were  found  "«ery  <fi- 
onent  in  ever^  respect,  the  «eeidt  of  n«t«Be ^alcallaitkiii  on  thefMrtd 
the  civil  emgineere. 

The  dhoiee  of  a  Mp  -to  oarrj  aa  ooeam  odble  ^  «  weary  impoftadft 
pokxt  In  the  first  plaoe  abemaBttai^capaeityteeibow'&e  reqniied 
length  and  bear  the  weight,  e(n>eeiatty<as  it  la  VKMr^eeBa^d'neeeaaaix 
to  keep  the  whole  sabmei^aed  in  water.  The^weigiit  «od  e{)ace<OQ0B- 
pied  by  -machinery  is  «lao  -ceiiiNdeiiable.  The  ^pHciuiigiaoifieM  ideee  iKii 
i^pear  to  be  so  injurio«a  wfaMe  <be  ^oalble  is  nmasi]^  out,  i«s  ma 
originsdly  con jeetiired ;  but  it  4a  a  taotion  lii^ily  delmieititml^diiing 
repairs,  or  when  grappling.  'Hie  rolliBg  motion  ^  tfae  ^  AgaiWBMim'* 
on  Jnne  1^  1856,  disturbed  tbeupper  portioftof  Aeffiaiii^ofi;  aada 
hundred  miliBa  were  hanled  ^p  by  hand,  in  ovier  io  «eeetl  it  That 
might  have  been  prevented  by  stowtog'fli^s-^or  «oaie  M^fht  ea^Mwoe 
on  the  iap :  it  ia  usual  now  to  plaoe  a  auifaoe'OO^ieeniigvof  plimk,  and 
to  shore  it  down  from  the  deck.  The  fAight*mo4aoR  ^cpedeneed  ia  Ibe 
^Oreat  Eastern''  during  tnodorate  wMtker,  is  one  of  her  pnnoifri 
recommendations  as  a  -cable  $b1^,  as  aJbo  tihe  adtmtagoa  ^leri^wefl  ivom 
the  employment  of  one  large  «hip  in  prefeienoe  to  twoemaMeroDes^ 
but  I  believe  the  "  Great  Eastern**  was  enormously  expensive. 

When  two  ships  are  employed  and  they  commence  in  the  centre,  as 
they  did  in  1868,  they  insure  the  great  advantage  of  being  able  to 
choose  the  time,  and  most  favourable  weather  for  commencing,  with 
which,  in  a  few  days,  they  would  pass  over  the  most  dangerous  part  of 
the  ocean.  In  1858  the  two  ships  paid  out  with  great  regularity;  on 
July  30th,  10.40  a.m.,  "  Niagara*'  had  paid  out  200  miles,  and  at  11  a.m., 
"Agamemnon"  206.  Au^st  2nd,  when  -"Niagara"  reported  7S0, 
«*  Agamemnon"  748J  miles.  "Agamemnon"  was  ten  minutes  late 
with  her  800,  and  the  **  Niagara"  landed  ber  end  one  or  two  hottrs 
before  "  Agamenmon  "  cKd  hers. 

That  one  ship  should  commence  to  pay  out  herhalf  ftrom  ^ diore, 
to  be  joined  by  tha*  in  the  second  ship— as  intended  in  1«57 — ^is  qrite 
praotieaible  tmder  ordinary tsirenmstanees,  but  aheary  Mle  a*  flii/t  fjar- 
ticular  time  wouH  be  ha»u*dous  to  some  degree,  probaWyireoeseltefing 
the  slipping  and  buoying  of  the  cable.     If  the  cable  is  to  be  laia 
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between  two  points  already  in  teflegraphie  communication,  it  is 
Mdedlj  pve^mtble  to  oommence  from  the  shore,  as  valiiaible  infor- 
BalioD  <ml6.  be  exchanged  between  the  ship  and  tiie  shore  she  ap- 
proached. 

As  the  requirements  of  a  cable-ship  are  peculiar,  at  no  distant  d»te 
It  »ay  be  deemed  de«ral)le  to  bnild  one  or  two  specialty  -for  that  pur- 
pose, having  both  s^nglfti  and  capacity  for  the  enormous  tanks,  wiiich 
wodd  tlien  be  interwoven  with  the  structure  of  the  ship.  As  capacity 
nd  e^tbUlity  would  be  the  chief  requirements,  that  bugbear  speed, 
wMch  deetri^s  the  seaworthiness  of  so  many  ships,  need  not  enter 
Iti^gety  ioto  tfee  calculation.  She  should  also  be  well  rigged,  in  order 
to  eoonomise  fud  When  not  laying  the  cable,  and,  with  good  sails  at  the 
extremities,  to  assist  all  manoeuvres.  I  wish  to  express  in  the  strongest 
teims  possible  my  dissent  from  the  present  system — almost  general — 
of  sending  lAipe  to  sea  entirely  dependent  upon  their  steam  power  and 
their  rudders  ;  should  anything  happen  to  either,  they  become  logs,  at 
AeBieroy<tf  the  winds  and  waves.  Masts  tend  to  counteract  the 
dfect  of  the  dead  weijght  below,  and  prevent  that  quick,  disagreeable 
rolling  modon  whidh  is  experienced  in  vessels  that  are  undermasted, 
ted  BO  seaman  would  willingly  be  without  sail  during  a  gale ;  for  my 
Mm  part  1  would  not  use  steam  during  a  gale  in  the  open  sea,  except 
mder  some  emergency. 

Among  the  various  considerations  in  iitting  out  a  cable  ship,  none 
m  more  important  witti  a  view  to  her  correct  steering  and  careful 
nmaUon,  than  her  magnetic  character  and  compass  requirements,  as 
in  «H  probabflsty  she  win  he  constructed  of  iron,  and  having  to  carry  a 
cargo  puKly  composed  of  <he  same  metal,  'which  is  ever  vaiying  in 
qiwtlty  during  ttie  most  important  period ;  while  at  the  same  time 
Aei%ig  her  geographicid  posrtion  and  consequent  magnetic  condition, 
flie  problem  it  will  be  seen,  becomes  somewhat  com|^cated.  It  is 
only  by  careful  study  and  a  sound  understanding  of  tiie  principles  and 
iMTswfiich  govern  such  effects  that  their  evil  consequences  can  be 
obviated,  commencing  with  a  thorough  knowledge  of  the  -magnetic 
properties  of  the  ship  hers^,  from  the  time  of  her  launch  till  about  to 
eommenoe  her*  voyage. 

As  those  -fundamental  principles,  espedafly  with  reference  to  the 
*K?reat  Baetem,"  had  been  thoroughly  investigated  by  Staff  Commander 
Frederiek  fivmis,  R.N.,  F.E.6.,  they  were  app^ed  in  the  most  practical 
manner  IB  -theflummer  of  1866,  to  the  correction  of  ^hatt)e(^mie  the 
Mmcbal  narrigsting  compass  in  tte  '^Oreat  Eastern.**  It  was  one  of 
•le  '^standard  compasses**  as  supplied  to  Her  Majesty's  ships,  and 
libeed  In  a  positaon  which  was  both  the  best  and  most  convenient  that 
could  "be  founds  but  that  was  only  14  feet  abaft  the  second  funnel,  and 
18  feet  B  indies  before  an  tron-onast.  After  a  few  azimuths  had  heea 
taken  with  lAiis  eompetss,  and  the  deviation  found  to  be  d^  80*  B.,  with 
herheadll.W.E.,  and  »e°  40'  W.,  with  her  head  W.  by  N.,  Captain  Evans, 
from  hfis  office,  sent  a  singie  bar  magnet,  with  directions  for  it  to  be 
pheed  f7 J  inches  t)e!ow  the  centre  of  the  compass  card,  with  its  north 
vole  'pourasg  5*  to  stariboard ;  with  the  intimation  that  the  maximum 
oemtion  wtfrM  be  about  5^  at  the  quadrantal  points.    The  uiagnet 


Digitized  by 


Googk 


138  THE  ATLANTIC  TELEGRAPH  CABLES 

was  BO  placed  and  the  deviation  immediately  reduced  to  a  few  minates 
only  at  three  of  the  cardinal  points,  nothing  at  north,  and  4"^  to  6^  was 
the  maximum  in  the^quadrants.  Mr.  Mayes  (the  Admiralty  Superinten- 
dent of  Compasses),  visited  the  ship  to  make  any  necessary  altera- 
tions, but  none  were  required. 

The  magnetic  influence  of  the  ship  upon  the  compass  changed 
during  the  voyage  from  Sheerness  towards  Newfoundland,  propor- 
tionally as  the  dip  of  the  needle  increased,  and  the  earth's  horizontal 
force  aecreased,  causing  changes  in  the  deviation,  as  would  be  known 
to  follow  and  might  be  anticipated,  but  by  constant  azimuths  the 
changes  were  allowed  for.  That  this  subject  is  often  much  neglected, 
I  can  adduce  no  better  example  than  that  of  the  largest  ship  in  the 
world  having  an  iron  bar  placed  within  2  feet  of  what  was  her  prin- 
cipal compass,  prior  to  this  voyage.  The  majority  of  our  merchant 
snips  have  compasses  of  an  enormous  size,  very  imposing  in  appear- 
ance, from  the  quantity  of  brass,  boxes  of  chain,  magnets,  &c.,  bat 
generally  very  sluggish,  and  inconveniently  fitted  for  taking  azimuths 
or  bearings  correctly.  The  choice  of  position  with  regard  to  the  mag- 
netic properties  of  the  ship  appear  to  be  but  seldom  studied. 

The  process  of  paying  out  the  cable  has  been  necessarily  touched 
upon  in  describing  the  machinery  by  which  its  egress  is  controlled ; 
tnose  pomts  need  not  be  repeated.  The  speed  of  the  ship  must  be 
regulated  according  to  the  weight  of  the  cable  and  depth  of  water. 
The  shore-ends  are  usually  very  heavy,  as  much  as  18  tons  per  nautical 
mile,  but  the  depth  of  water  being  comparatively  small,  they  can  be 
laid  at  the  rate  of  three  or  four  miles  an  hour,  with  very  little  slack. 
An  ocean  cable  which  is  to  be  laid  in  deep  water,  2,000  fathoms,  for 
example,  and  it  being  of  similar  specific  gravity  (1-77)  to  the  Atlantic 
cable,  would  require  considerable  time  to  reach  the  bottom,  and  au 
amount  of  slack  must  be  allowed,  in  order  that  it  may  do  so  without 
strain.  A  speed  of  5  knots, for  the  ship,  while  the  cable  runs  out  at 
the  rate  of  5^  knots,  or  about  10  to  14  per  cent,  on  the  distance,  has 
been  found  safe  and  sufficiently  fast. 

The  manner  in  which  the  cable  passes  from  the  stem  of  the  ship  to 
the  bottom  of  the  ocean,  and  how  it  adjusts  itself  there,  with  regard 
to  the  inequalities  of  the  surface,  and  its  own  superabundant  length, 
has  given  rise  to  much  discussion.  It  appears  to  me  impossible  that 
it  can  run  down  uniformly  in  an  inclined  plane,  and  then  assume  a 
straight  line  at  the  bottom,  though  these  suppositions  have  been  main- 
tained by  such  competent  authorities,  that  I  most  reluctantly  dissent 
from  them.  In  the  first  place  the  cable  enters  the  water  at  an  angle  of 
10°  or  12°  from  the  horizontal,  which,  if  continued  in  an  uniform  line, 
would  touch  the  bottom  at  9^  to  11 J  miles,  and  a  catenaiy  curve  would 
extend  to  about  15  miles ;  but  I  cannot  imagine  that  it  assumes  either, 
for  if  it  sank  laterally,  preserving  the  same  angle  there  would  be  no 
means  of  disposing  of  the  slack  cable ;  but  as  there  are  from  200  to 
300  fathoms  surplus  upon  every  mile  run,  it  must  dispose  of  itself  hi 
bends  on  reaching  the  bottom ;  and  as  considerable  torsion  exists  at 
the  surface,  there  is  no  doubt  a  little  torsion  towards  the  bottom,  and 
^Hq^e  folds  would  be  thrown  uniformly  towards  one  side.    What  it 
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does  with  itaelf  at  the  bottom  is  of  minor  coneeijaence.  unless  when 
reqmmig  to  be  picked  up,  but  the  manner  in  which  it  reaches  that  state 
of  rest  may  afifect  its  sjrfetv.  When  a  cable  is  large  and  rongh  upon 
the  flor^M^,  with  low  spednc  gravity,  the  friction  will  be  great,  and  its 
notion  wiU  be  sof tenea  and  rendered  easy  of  control,  but  the  irregular 
nd  micertain  motion  of  a  comparatively  heavy  cable  (in  point  of 
mvityX  stich  as  that  used  in  1858,  greatly  compromises  its  sa&tv.  On 
June  29tii,  1858,  at  9.20  p.m.,  when  near  the  centre  of  the  Atlantic, 
tke  speed  of  the  "  Agamemnon'*  was  reduced  from  5  to  8  knots,  the 
strain  having  previously  been  19  to  21^  cwt«,  and  the  vertical  angle 
U^*  to  la"",  depth  about  2,000  fathoms,  and  cable  paid  out  146^,  to  a 
distance  of  118  miles,  which  is  24  per  cent,  of  slack.  For  a  space  of 
ten  minutes  after  the  speed  was  reduced  the  cable  continued  to  run  out 
dowly,  bat  very  irregularly,  giving  a  strain  upon  the  dynamometer 
of  10^  cwt.  from  zero  in  an  instant.  In  one  of  those  sudden  pidls 
wfaidi  I  witnessed,  it  broke  on  the  stem-wheel,  it  was  too  sudden  to 
readi  the  dynamometer,  and  certainly  was  not  caused  by  the  pitching 
or  any  motion  of  the  ship.  The  solution  I  then  arrived  at,  and  stiS 
bdeve,  is  that  the  cable  does  not  sink  to  the  bottom  at  any  uniform 
an^  but  entering  the  water  at  10^  or  12^  only  from  the  horizontal, 
itandcB  very  slow^,  tOl  it  assumes  irregularities  of  angle  or  convolu- 
tions,  whkdi  by  bringing  their  length  to  coincide  with  the  direction  of 
Aeir  gravitation,  they  smk  rapidly,  f ordng  the  upper  parts  to  follow 
their  section,  and  thus  absorbing  tiie  minor  folds  above,  increasing  in 
tm  and  velocity  till  they  reach  the  bottom,  thus : — 


The  impetus  which  those  bends  acauire  will  cause  them  to  pull 
TOlently  upon  the  upper  part  at  intervals,  till  it  has  assumed  a  straight 
Kne.  There  is  very  httle  danger  from  this  cause  with  a  cable  simUar 
to  that  used  in  1865  and  1866,  as  it  has  only  a  little  more  than  half  the 
specific  gravity  of  the  former,  and  is  comparatively  large  and  rough,  the 
strength  also  being  equal  to  a  strain  of  7 J  or  8  tons ;  the  former  was 
only  73  cwt. 

The  want  of  uniformity  in  the  proportion  of  slack  to  the  distance 
ran  from  day  to  day,  was  a  source  of  some  perplexiW  and  disap- 
pobtment,  when  the  weight  upon  the  brake  levers,  the  motion  of 
the  machinery,  and  the  speed  of  the  ship  were  similar  to  the  previous 
day,  and  the  observations  each  day  supposed  to  be  good.  But  imme- 
^ately  the  existence  of  a  varj'mg  current  is  admitted,  the  ai>parent 
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diaegceemeiits  aie  reconciled.  For  the  cable  is  not  fast  to  the  bottom 
and  paid  out  like  a  measuring  tape,,  or  ''  groond-log^"  but  iaxather 
Gompacable^  to  the  One  paid  out  after  the  oidinafy  loflp-sh^,  which 
cant  take  no  cognisance  of  cuxrent..  If.  the  curceal  be- latei^  i4  wfli 
not  affect  the  question,  but  should,  it  run  with  the  ship.  sJi  the  rate  of 
faal£  a.mile:an  iiour,  it.  will  casry  her  an>  extra- 10.  nulas  while  she  logs 
lAO,  and  the  mdicator.  shows  116  milee  of  caUe,.w]uehy.  instead  ol  beiog 
■^  of  alad^  will  onJ^  be  f^,.  or  5i  per. cent..nearly^  Wheieaa.if  & cttff> 
rent  of  similar  strength  were-adverse,  it  would  prodaee  the  most  uosatia* 
factorj  result  at  thaend  of  20  houre  i-  90  miles.of  distance  to  116  paid 
ovif  or  2^*9  pes  cent*,  oi  riack^  Nor  do.  I  see*  any.  means  of  avoiding 
this  apparent  discrepancy,  or  of  discovering  it,  except  at  compamtiwiy 
long;  intenvals  o£  time;-  and  ifr  known,;  the  only  remedy-would  be  by 
jucreasipg  the.  strain,  on  th&  cable.  All  the  cases;  ot  disagreement 
bet^weeni the  reckoning  and  the  cable  paid.out  which  I  hoi^e  met^  were 
in  my  opinion  attributable  to  that  cause  aloaiL.  This  is  an  im{>ortaot 
consideration,  when.about  to  pick  up.  a  cable  for  repair,  in  order  to 
ohoose  a  plaoe  wiiere  there  is  much  slack.  It  is  yeiy  importaut  that 
eable  ships  should  be  well  furnished  with,  patent  logs,  and  every  meanjs 
of  ascerUining  their  run  correctly.. 

.  13ie  cable  itself  will  assist  the  naidgiU»r  very  m^eriaOy  by  poio^ 
sot.  to.  him  the  amount  of.  leeway  she  is  maiJang^aa  aro  and  pointes 
being;  ^acedover  the  last  lead  of  the  cable  for  the  purposer.  The 
angle  so  shawn,  was  strictiy  applied,  as  leeway^, in  the  ''  Agamemnon," 
in  1858,  and  her  track  was  very  close  to  the  great  circle..  It  is  sac- 
prising  to  see  how  little  wind  on  the  beam,*or  even  on  the  quarter, 
wiU  cause  leeway. 

*  The  task  of  picking  up  a  cable  in  deep  water  is  more  difficult  than 
laying  one,  therefore  details  may  probably  be  more  interestiDg.  In 
the  first  place  the  position  of  the  lost  cable  must  be  accurately  known, 
and  unless  a  considerable  decrease  in  the  depth  of  water  at  some  other 
place  should  cause  a  preference,  the  attempt  should  first  be  made  at 
about  four  miles  from  the  end,  supposing  the  depth  to  be  about  2,000 
fathoms,  not  only  for  the  sake  of  economidng  cable,  but  it  may 
there  be  raised  by  one  or  two  lifts. 

The  first  "  mark-buoy  "  should  be  placed  two  or  three  miles  within 
the  end  of  the  cable  and  close  over  it.  For  which  purpose  it  is  desir- 
able that  the  ship  should  be  as  close  as  possible  to  the  spot  at  6  a.mM 
or  when  the  suu  is  high  enough  for  rediable  observations, — ^if  in  the 
Atlantic,, a  westerly  wind  is  preferable,  as  it  gives  a  dear  horizon,— by 
renewing  those  observations  every  hour  or  two  till  noo%  and  corriect- 
ing  her  position  by  small  runs  as  soon  as  the  reqiiirement  is  known, 
she  must  be  veiy  close  to  ihe  spot,  and  also  a  good  estimate  may  be 
formed  of  the  drift,  by  the  time  of  obtaining  the  meridian  altitude; 
after  which  the  sooner  the  buoy  is  down  the  better*.  As  one  or  two 
hours  may  be  occupied  in  lowering  it,  allowance  must  be  made  foe 
dHft.  The  afternoon  sights  will  again  check  and  correct  its  position, 
both  for  latitude  and  longitude.  In  case  liie  desired  accuracy,  cannot 
be  insured  at  the  first  attempt,  I  would  advise  an  auxiliary  mark-buoy 
to  be  placed  if  only  within  three  or  four  miles  of  the  desired  poaitiQUy 


Digitized  by 


Googk 


tadflAei8lMiill^Aaii.wef&froBictkat».  iU<tb0bu0n9iiilS6i5  andlS^ 
w&m  moooed  wiih.  2^  mile^  of  tt]|)ein  ipm^,  milaa'  depth,  ofi  water  tiiej 
wttt  fiabW.  to)  obange  posWoD  hai£  a  mile  <ftn  either  aide  the  spot 
Erectly  over  the  mnshroom.  One  reason  why  s^ood  obserTers  floma* 
lMMadiBagrG%  ooaaidaniblg  fvoiateAdL  others  ia  wat  the  error  mherent 
to  av&iy  aagLtftDly  thjonrfii  ai,¥ei^  slight  and  unavoidable  defect  in  the 
flMilwiing^  is-  Tei^  asSdomt  alk>wed4  fioiL  The  encdlaat  work  bj 
Kc  Sna  upoa  tfaft  aeatant^  isv  theoi^]^  puMicatum  I  know,,  wherein,  ii 
18  mentioned. 

WhOe  mentionmg  some  of  the  considerations  connected  with  grap- 
pling,  the  large  rope  of  1866  only  will  be  spoken  of.  When  lowering 
tbe  grapnel  it  is  necessaiy  to  weigh  it  and  the  rope  (by  the  dynamo- 
meter) at  various  depths,  in  order  to  check  previous  calculations  and 
to  fc«m  a  practical  scale  for  its  normal  condition  at  every  depth.  Last 
yetr  when  the  depth  of  the  sea  was  about  2,000  fathoms,  from  2,200 
to  2,300  fathoms  of  grapnel-rope  were  used,  the  strain  while  dragging 
WIS  then  aibout  8^  to  9  tons.  An  increase  of  one  ton  steadily,  would 
indicate  that  the  caUe  was  on  it.  On  August  17th,  1866,  the  bight  of 
caUe  was  hove  10  feet  above  the  surface,  the  strain  then  as  shewn  by 
the  dynamometer  was  6^  tons,  which  Professor  Sir  William  Thomson 
attzibutes  entirely  to  the  weight  of  two  catenary  curves,  4*64  of  a 
mflB  eadi,  fomung  an  angle  at  ih/Q  mmx  of  85^.  The  base,  or  space, 
ffon  whence  the  cable  had  been  lifted  was  supposed  to  be  a  little 
over  eight  miles.  But  it  was  impossible  to  tell  the  exact  angle,  although 
iii9gli,.ortheramMmti€f  ahcA  attbat  paitiGBlar  Bpot,.or  how  mvch 
ftauiihte might  sEpterver  the? softbotteou*  The.ship  waa^  roUing  mqm 
\  al)  thai  tiiiie)«aiMiI  the  directitfko£  her  headwaaaia.hroad 
tkua  spaiH.tbarefiirealr  waa;  stoained  tq^  the  daw  af  tba 
liaaltCBmla  dioMlbiia^  Iba^gieatei^  strain. on.lhat  oaasaion^ 
gmfnriHRafe  mA  eible)  oanikinedt.  wa#i  llf  tons.  When  the 
mpi^  was  800  fathoioa*  firan  tta^emdaa^  with  the  cable^en  U^  the 
<^awfli<rttar-du»iiid.7^1>»iSy.wtri<dLwg^  mdifiate  a.fltrain  of  nearly 
4  kmk  w  the:  mfrntot  the  «able^  wUcb  waa  then  1,100  ok  l^^OO 
UbsDM  aft  the:  botom*  Qli.>a&other,  ofcaaion  when  that  bight,  was 
MWrfathmaa^froM  tha  evrf aoai.  ther  strata  wim  10^  tons,,  oonteqiieatlv 
iMn;wi»a4vkrain-  <d  aixtfliia  nearif*oii.  thacabl^.thoaatoBS'  toeaca 
part ;  the  monster  buoy  rode  by  it  £os  mi  entice  week^  and  waa  onl^ 
ttt aMfih(l»  therdkUe^beimg  hroLanf^jby  ^rapnelsr)  en  e^ear  aide  of  it. 
limaiopanthaA  oatairirti-ihat,  the  pieqa^ef  oaUa  1^,  miles^in  lengtii 
nMhemaeikbeaRd. 

Ikiave^T'd^airaUe'tbai.tbe^gDai^Bel.ahouldbahaiWBrad  twaor  tiiree 
v&Bafrom^thB  cakle,  oiktheiflide  from.  wbMice  the  omrcealk  ma^  be  ran- 
■iBg«k.thati]Daj;  theidiiwtion  oLadi^t  wiodia  of  lesa*  consequence* 
It  is  frequratly  very  di£Bcult  to  choose  the  poeper'  side,  ov  to  ascertain 
tkaduactim'  of  tba  tnmm  eiu:reiil;,.till  the  grapnel  ia  down^  when,  if 
ioHcipitioiia  atefiorandlx)  be^wnmg,, there  is-  but  little  hope  of  doing 
iBf^foadhf  maaoa.ql  ateaaa  «r  aaU&  The  alternative  of  heaving  it  up, 
(MShg  ilita  poattn^aad  b«vecing  tha  ^^ca^el  again,  would  nearly 
ooaqpif  tbadjB|F^  Thiiq^  tha  opaiation  waa  coasted  last  summer 
by  September  2nd,  th0'dbf a  ware  nevec  sa  long  as  we  desired.    The 
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time  of  lowering  the  grapnel  in  2,000  fathoms  oocapied  about  1^ 
hour,,  and  2,200  fathoms,  or  2,250  fathoms  of  rope  and  diain,  wen 
fomid  sufficient  at  that  depth.  The  rate  of  drift  should  be  less  than 
a  mile  an  hour. 

The  following  diagram  is  intended  to  show  the  manner  in  which  the 
grapnel-rope  is  supposed  to  be  affected  by  the  current,  whea  drifting 
with  it,  or  being  forced  against  it  by  wind,  steam,  or  surface  corrent. 
The  arrows  below  the  suif  ace  line  indicate  the  direction  of  the  cormit, 
and  those  above  show  the  direction  of  the  propelling  power. 
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The  line  S  represents  the  surface,  B  the  bottom,  two  miles  deep. 
No.  1  represents  an  uniform  current  the  whole  depth,  aad  the  Tessd 
lying  motionless  on  the  surface.  No.  2  also  supposes  the  ship  to  be 
still,  but  the  current  stronger  towards  the  surface.  No.  8  supposes 
the  water  to  be  motionless,  and  the  ship  moving  slowty.  No.  4  r^x«- 
sents  the  ship  drawing  the  rope  against  the  dhreStion  of  the  current^  and 
the  grapnel  just  slightly  toucmng  the  ground. 

During  the  summers  of  1865  and  1866,  when  near  the  positioii^  the 
principal  operations — 52|^  N.  and  89  "*  W.-^the  current  ran  more  fre> 
quently  to  the  N.E. — ^true — ^than  any  other  direction,  occasicHMify  as 
much  as  three-quarters  of  a  mile  an  hour;  but  during  the  few  days  the 
ships  were  about  the  second  position— 52^  N.  and  86^  W.-«the  current 
continued  to  run  to  the  southward. 

Whenever  it  aeain  becomes  necessary  to  r^)eat  the  operation  d 
recovering  a  cabfe,  which  had  been  laid  with  the  usual  amount  of 
slack,  from  2,000  fathoms,  the  plan  adopted  by  Sir  Samuel  Gamiing  io 
August,  1866,  will  admit  of  very  little  improvement.  That  is,  by  rais- 
ing it  half  way  at  two  or  three  points,  before  trying  to  lift  one  to  the 
surface ;  unless  it  be  almost  as  desirable  to  break  it,  and  so  make  an 
end,  as  to  get  it  in  at  once. 

The  durability  of  gutta-perdia  is  believed  to  be  so  great,  and  the 
motion  at  the  bottom  of  tl^  ocean  so  slight,  that  there  ajq^ears  but 
little  probability  of  the  present  generation  of  dvil  engineers  being 
required  to  raise  the  Atlantic  cables  of  1865  or  1866  for  repair.  That 
these  records  of  industry  and  sdence  may  last  a  hundred  yewrs,  is  not 
only  my  hope  and  desire,  but  my  full  expectation. 
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CjpUin  LlOPOiJ)  Heath,  B.N.,  O.B. :  I  wish  to  point  out  what  appears  to  me  a  de- 
lect in  the  system,  adopted  for  laying  this  cahle,  a  defect  tending  to  form  kinks.  Erery 
sailor  knows  that  when  you  coil  down  a  forebrace,  if  yon  lay  hold  of  the  end  of  it  and 
wilk  away,  you  will  see  in  the  rope  as  many  extra  turns  or  twists  as  there  are  circles  in  the 
rope  coiled  down.  That  is  precisely  what  is  done  in  coiling  down  the  Atlantic,  or  any  other 
deep-sea  cable.  The  cable  is  coUed,  or  rather  "  flemished"  down  into  the  hold ;  coil 
upon  coil  are  superimposed,  always  in  the  same  direction,  until  you  reach  the  top  of 
the  compartment,  and  then  you  shifl  to  another.  The  consequence  is,  that  when  you 
mJkkt  fikst  one  end  of  that  coil  at  Valencia,  and  steam  away,  you  pay  out  from  the 
ship  as  many  extra  twists  or  turns  as  there  are  circles  in  the  hold  of  that  ship.  I 
am  not  sure  that  I  caught  the  figures  accurately,  but  I  think  it  was  said  there 
vers  216  sheares,  and  in  each  sheave  there  were  816  circles,  making  in  one  single 
compartment  68,256  circles ;  so  that,  during  the  paying  out  of  that  one  compart- 
ment, there  were  68,000  extra  twists  (beyond  the  normal  twist  of  the  cable)  paid 
ecfc  with  it.  Those  68,000  twists  are  68,000  elements  for  the  formation  of  kinks. 
I  do  not  mean  to  say  that  they  did  form,  we  hope  they  will  not  form,  the  68,000 
kinks,  or  cren  one  kink ;  but  still  I  maintain  that  there  are  there,  the  elements  to 
form  Idnks,  and  if  other  circmnstances  combine,  such  as  a  sudden  check  to  paying 
OQt  the  cable,  it  is  quite  possible  that  kinks  might  thus  be  formed.  There  are  but 
two  ways  that  I  know  of,  of  avoiding  this.  One  is,  to  toil  on  to  a  drum,  and  to 
|»y  out  from  a  drum,  as  was  done  with  the  Yama  cable.  But  that,  I  take  it,  is 
im{»acticabl*  where  more  than  one  drum  is  necessair,  because  I  do  not  know  how 
jon  are  to  connect  from  one  drimi  to  another.  It  nas  been  proposed  by  Captain 
Sdwyn  tha*  it  should  be  paid  out  from  a  single  drum  in  the  water  ;  but  that  would 
be  a  freat  experiment,  and  I  am  not  surprised  it  has  not  been  tried.  Still  I  believe 
tbe  principle  is  correct,  because  it  will  avoid  that  one  difficulty  of  forming  kinks.  The 
ieG<Hid  plan  would  be  to  &ke  the  cable.  That  I  take  it  is  also  impracticaUe.  It  would 
take  up  too  much  room.  The  motion  of  paying  out  would  be  like  that  of  an  oscillating 
steam-engine,  as  compared  with  a  rotary  steam-engine.  It  would  go  backwards  and 
fMwaids,  and  the  bights  at  the  end  of  the  fake  would  be  getting  under  one  another. 
It  would  be  utterly  impracticable.  The  third  plan  is  my  own.  It  is  that  the 
sheaves  should  be  coiled  alternately  right  and  left  handed;  I  see  no  practical 
ebfeetion  to  that.  The  only  thing  would  be  that  your  men  in  the  holds,  if  they  did 
not  know  it,  would  be  a  little  puzzled ;  but  as  they  would  be  the  very  men  who 
coiled  the  cable,  I  take  it  it  would  be  a  mere  matter  of  drill,  so  that  on  each  suc- 
cessive sheave  being  laid  out,  they  should  be  prepared  to  reverse  the  motion.  I  have 
brought  some  pieces  of  tape,  which  will  show  the  thing  better  than  anything  else. 
Tbey  are  just  the  same  as  they  came  out  of  the  shop,  except  that  I  have  sewn  two 
togeUier.  If  any  gentleman  will  represent  Valentia,  I  will  represent  the  '*  Great 
lastem."  This  tape  represents  one  sheave  of  the  cable  as  stowed  in  the  "  Great 
Sastem."  The  upper  end,  of  course,  would  be  the  end  landed.  If,  Sir,  you  will  be 
kind  enough  to  represent  Valentia,  and  hold  that  end  of  the  tape,  I  will  be  the 
peat  ship,  and  will  steam  away  and  pay  out.  You  will  observe,  alttiough  this 
IS  coiled  quite  flat,  that  for  every  turn  that  is  taken  out  of  the  hold,  there  is  a  turn 
put  into  the  cable.  You  see  the  tiums  plainly  in  that  tape.  You  would  not  have 
seen  it  so  plainly  if  I  had  brought  you  a  piece  of  rope,  and  that  is  the  reason  I  have 
ImHiffht  you  a  piece  of  tape.  Now  this  represents  the  way  that  I  shoiild  recommend. 
(Produein|r  another  jnece  of  tape  differently  folded.)  This  represents  two  sheaves, 
tbe  first  bong  coiled  in  one  dii^^tion,  and  the  other  in  the  opposite  direction.  I 
land  the  upper  end  as  before  at  Yalentia,  and  I  steam  away,  taimg  in  as  before  the 
matarials  for  one  kink  in  every  circle  that  goes  out,  until  1  come  to  the  end  of  the 
fint  sheave.  Unless  I  have  made  a  mistiuce,  and  put  my  tape  the  wrong  way,  the 
wrt  will  take  in  an  equal  number  of  twists ;  but  m  the  reverse  way,  therefore,  on 
the  whole,  tou  will,  as  you  see,  have  your  cable  laid  out  without  kinks. 

Oaptain  Sslwtn,  B.K. :  Before  commencing  my  remarks  upon  the  main  subject,  it 
would  be  extremely  disrespectful  if  I  did  not  say,  what  I  feel  most  strongly,  that 
howarer  we  may  differ  on  the  mode  to  be  adopted  in  the  true  solution,  or  more  retLdj 
Mbtion  of  what  has  been  one  of  the  greatest  problems  of  the  ase,  yet  there  is  one 
point  upon  whioh  nobody  can  poeaibly  have  a  diverse  opixuo2i|  that  is,  the  merit  of 
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the  undertoking,  and  the  oongratulaUon  to  be  awarded  to  lko«e  who,  iu  the  iacc  -of 
danger,  diiBcnltj,  and  diecooragement,  of  every  kind,  bare  penevered  until  they 
hare  brought  about  that  magnificent  union  of  the  two  heniiapheree,  which  we  aro 
met  hero  to^ni^t  to  talk  about.  Whilst  thoee  who  have  had  to  do  it,  have  paaaed 
through  the  diffionltiee,  I  hope  they  have  learned  a  great  deal  from  thoae  Tery  di£- 
culties.  I  hope  some  of  them  will  become  better  seamen  than  ihej  were  when  they 
started,  and  that  is  only  a  brotherly  wish  ;  and  I  hope  they  will  not  be  so  subject 
to  those  erUs  which  the  sea  brings  upon  those  who  ombark  upon  it  for  the  Eret 
time.  But  I  think  I  do  here  record  in  this  Institution  the  opinion  of  seamen  when 
I  say  that  no  seamen  could  possibly  haTO  shown  greater  perseTerance  under  diffi- 
oulties,  however  muoh  thenr  previous  knowledge  might  have  enabled  them  is  Bieet 
them  better.  Having  thus  awarded  the  meed  of  praiee  which  everybody  muat  feel  is 
due,  ae  iar  as  I  eould  do  it,  I  must  venture  to  dissent  from  some  of  the  propoMtiona 
that  we  hsve  heard.  I  am  sure  that  aU  scientific  men  will  feel  that  the  one  of  the 
greatest  diBoareries  a  scientific  man  can  make,  and  the  aeknowledgment  thaft  does  him 
the  most  honour,  is,  tiiat  he  may  have  been  mistaken.  With  regard  to  the  queatioii 
whether  this  generation  would  have  seen  the  fulilment  of  this  grotd  operalion  bad 
it  not  been  carried  out  by  those  who  have  been  so  fortunate  as  to  do  so,  I  think  that 
is  rather  begging  the  whole  question.  Although  we  believe  that  they  Isa^e  shown 
the  very  greatest  perseverance  that  was  necessary  for  their  olrieot,  yet  we  can  fc«roely 
believe  tb^t  there  are  not  others  who  might  have  had  equal  perseveranoe,  and  wlu» 
might  possibly  have  brought  to  the  subject  eomo  more  professional  skiU.  Now  the  rtrj 
first  case  in  which  that  comes  home  to  us  is  this,  that  wheneas  the  enndnetog  and  the 
insulatar  of  existing  oables  have  been  ealoulated  cavefully  to  give  a  oertain  epesd 
per  hour  or  per  minute,  which  was  supposed  to  be  commereisUy  valuable,  and 
whereae  they  were  calculated  as  low  as  possible,  in  order  not  to  aek  £or  bmhto  capital 
than  the  public  worn  disposed  to  supply,  the  Tory  first  disoover^  made  whcoa  the 
cable  was  laid,  showed  that  we  were  yet  learners  in  that  respe«t»  thai  a  great  deal 
more  could  be  done  with  that  conductivity  and  that  insulation  than  anybody  had 
supposed  before  to  be  possible,  by  what  was  veaUy  a  simple,  though  Tery  clever  dis- 
ooTcry  of  the  charging  of  the  cable :  that  is  to  say  that  the  conditions  under  which 
the  messages  eould  be  sent  were  found  to  be  most  favourable  when  they  were  utterly 
diverse  from  those  which  had  previously  been  predicated.  We  muit  never  eeaae  to 
remember  also  in  this  question,  and  we  are  yet  only  on  the  threshold,  that  topee  are 
strong  only  comparativehr,  and  that  that  rope  which  you  see  before  yoo,  a  shore  end, 
with  an  outer  oovering  of  wire,  which  looks  as  though  it  would  resist  every  staaixL  (hat 
ooukl  posflibly  be  brought  upon  it,  ie  in  fact,  of  about  one  of  the  varr  weaiaet  eos* 
struotions,  when  oaUed  upon  to  support  a  great  length  of  its  own  weight.  Thm  cause 
of  the  success  of  modem  cables  is  not  the  reduced  vwi^t  alone,  but  it  ie  that  the  eem- 
ponent  parts  have  been  reduced  in  specific  gravify.  By  a  large  adnnxture  of  faemp^ 
<?he  ft]^cific  gravity  of  the  rope  is  less  in  proportion  to  the  wei^  than  wouidhare 
been  the  esse  had  we  empUr^  throughout,  peshafM  a  stronger  mateiial,  b«t  one  of 
greater  specific  gravity ;  that  is  to  say,  that  whereas  steel  wire  wilt  be«r  ahomt^ur 
mfles  of  its  own  weight  in  air,  fishing  gut— which  is  infinitely  weaker— fishing  gut  in 
tensile  strength,  is  very  moch  stronger  relatively  to  iseight,  and  will  bear  sanw-twenty 
miles  of  iteeff  hanging  in  air.  Thus  we  see  that  the  questioa  of  strengjlh  ii  ttimi,  by 
the  deduction  of  the  weight  of  the  material  employed  from  ita  tenai]eafeeaB9£h,^ke 
remMnder  being  the  whole  of  tihe  tensile  strength  really avaihOile  for Tsiurvarposea. 
Now  when  we  oonsider  that  a  steel  wire  is  also  appUed,  as  formexfy,  rMMtfie  oac» 
ductor  and  its  insulator,  the  gutta-percha  and  oo^pper  wire,  and  timt  it  has 
embedded  iteelf  in  hemp,  we  see  that  by  no  possibilitf,  if  a  gMatstMiaie  to  be 
borne  by  it,  can  the  copper  conductor  be  protected  from  all  etrain.  »e  eemer 
conductor  wiU  bear  its  share  of  the  strain,  and  it  will  bear  it  first  beeauM  of  the 
difference  of  stretch  due  to  spii«ls  or  doe  «o  straight  lines.  It  is  not-^at  tlMk  wiM 
Tery  materially  affect  the  whole  reeuH,  provided  there  be  no  very  weak  poiot  ia  any 
part  of  the  copper  wire,  but  it  will  induce  a  oertam  amouit  of  etwyihil,  H 
thet^  be  that  i^nAa  to  be  borne.  It  is  not  nreileeted,  piiysioalkf  epeflkfiigi  from 
strain  by  the  outer  coating.  A  eaUe  like  that  of  Mr.  AUaa,  wUdi  wm  once 
said  to  bo  like  a  bm»  with  We  b€<nei  ent6&d^  hie  te^i  or  hia  hnim  miM»  hk 


Digitized  by 


Googk 


OP  1857-8,  AL60  OP  1865-6.  145 

dtdl,  •  notion  with  wluch  I  do  not  at  all  coincide,  is  really  the  Btrongcst  you  can 
mploy,  mmoanded  at  it  is  by  a  large  proportion  of  material  of  lighter  specific 
gnrily.  I  think  titese  ideas  may  hare  some  Tahie  in  regard  to  onr  fhttire  progress, 
lad'thil  ire  shall  learn  to  distrust  the  deeprsea  less,  and  to  distru^  the  shallow 
vitvr  more  than  we  do  now.  E^erence  has  been  made  to  danger  by  Captain 
IMuty,  who  I  must  say  has  treated  his  subject  from  a  point  of  view  whieh  I  for 
one  sm  most  delighted  to  see  adopted,  that  of  a  thorough  seaman  and  scientific 
(kmrw,  and  a  man  eridently  thoroughly  capable  of  dealing  with  it,  so  far  as  his  know- 
lad^  went.  He  says  that  the  magnetic  influences  of  tne  ship  are  always  to  be 
feared.  That  is  perfectly  and  absolutely  true ;  not  less  in  this  instance  than  in  that 
sf  tfor  eommeree  generally.  But  as  I  hare  preriously  pointed  out  in  this  Institn- 
tkm,  wfaenerer  w»  will  take  the  simple  plon  of  putting  a  compass  so  far  -above  the 
ihq[»  as  to  be  out  of  the  fi^  of  magnetic  influences,  and  consult  that  on  occasions 
•ft  comparison,  we  shaQ  cease  to  fear  the  bugbear  of  deriation  altogether.  Such  a 
^ket  is  to  be  found  in  the  sh^)  at  the  head  ot  the  topgaUant^^mast,  if  not  lower,  and 
the  compass  may  be  there  only  for  comparison,  and  it  will  always  gire  true  results. 
It  dees  not  matter  one  iota  to  me  whether  my  watch  keeps  Qrcenwich  time  Or  not, 

0  hn  as  I  hsrt  a  chronometer  with  which  to  eom|Are  it.  The  magnets,  «nd  I 
ipeak  here  wifh  a  fidl  knowledge  that  the  question  is  a  rery  wide  one,  and  one 
vlaeh  is  inobaUy  fhcmoft  fertile  cause  of  loss  and  disaster,  since  the  employment 
rf  iron  skips,  except,  perhaps  that  question  which  was  discussed  here — the  port 
aad  starboiud  helm ;  ^e  magnets  lead  in  many  cases  to  error :  not  so  much 
in  neb  a  ease  as  the  Atlantic  telegraph  caWe,  where  yon  pass  at  once  from 
OBs  ifaow  to  ancfther,  on  the  same  parallel,  but  yery  often  -where  you  diange 
jfmr  Utitiide.  In  taking  ont  caUes  to  India,  or  to  those  parts  of  the  globe 
wliAv  we  shall  be  called  upon  to  lay  them,  it  would  not  he  wise  in  a  norigator -to 
t»wtto  his  magnets  for  the  eorrectionof  his  compass  without  Terjr close  astronomical 
atnrfatiDBs  to  eonflrm  them.    The  question  of  'the  angle  in  laying  the  cable  is  one 

1  Wiemy  oflen  spdren  of,  and  it  is  one  in  irhich  I  am  happy  to  say  Captain 
IbnoFtjitm  to  a  certain  extent  eorroborated  the  views  I  hare  advocated.  He  has 
Aovit  fne  angles  att  which  a  grapnri-repe  wiH  probably  descend,  when  afflected  hf 
nDTsnii ;  b^  the  eonverse  of  the  proposition  is  also  true,  that  if  a  ship  is  passing 
oiw  the  oeeam  laying  the  eable,  preciwAy  the  same  operation  takes  place,  as  thou^ 
flie  euiivut  of  the  water  were  against  the  citble;  that  is  to  say,  curves  are  induced 
by  Ae  depositicm  Of  the  cable  on  the  water,  probabt^  with  no  stnrin  other  than  thfit 
o^teils  own  -weight,  and  with  a  certain  proportion  of  slack  which  can  never  be 
rtn  up  in  any  oaier  way  thMi  by  curves.  You  will  nerer  get-short  curvet.  You 
vffl  g«t  long  curves,  due  to  the  presenee  either  of  currents,  or  to  the  MTerence 
^vtwonrthemrward  motion  of  the  ship  and  the  rate  of  sinking  of  the  cable  sideways, 
« ly  floMiiw  desceot.  Tbtrehre  the  onrve  will  he  an  upward  one  in  all  but  a  very 
^'•'OMss.  Tbemode  of  iftying^  cables  proposed  by  me  has  been  alluded  to  as  the  best 
iifirmHeil  mtem,  and-wiUi  regard  to  t&t  I  arm<quite  content  to  leave  it  to  the 
^■iifton  of  ratofegenemtioBs.  I  believe  it  is  the  right  plan,  and  I  believe  it  will  be 
iiopted  when  peo^e  think  H  w  not  too  great  a  novelty.  But  I  must  also  speak  a 
few  moments  upon  the  proposition  of  my  friend  Captain  Heath.  He  has  spoken  of 
*yy»of  stowiBg  oablea  which  he  thinks  will  obviate  the  tendency  which  we  all 
sM^'withoiit  osiseption,  exists,  to  form  kinks,  sometimes  causing  no  very  great 
^lyr  tmt  ooeasionally  showing  themselves  to  an  electrician's  great  regret,  and 
nniiag^meof  hiacAbiaetonriositiesttfterwBrds.  I  have  seen  ^emin  many  telegraph 
*es.  Q^Btain  Heath  proposes  to  stow  the  eable,  in  alternate  layers,  from  ri^t  to 
ji^^pd^wa  kfi  to  right ;  but  I  must  observe  to  you  that  when  you  detd  with  a 
w^  rf  nA  a  weight  as  telegraph  eaUes  are,  and  ofsuch  fragility  as  light  ones'are, 
tj^rou  have  todeal  with  Aat  cable  going  out,  at  aspeed  varying  from  three  and  four 
^«l  oiki  per-hiour,  which  is  very  rapid  indeed ;  the  chances  of  damage  are  very 
$^    If  •  matt  sees  a  eal^  flying  eut  at  that  rate,  he  is  apt  to  think  it  is  an 

b%  dangerous  ^ing  to  hitemipt  its  motion,  and  if  he,  at  the  end  of  a 

leofl,  woA^^smh  changes  its  Motion  to  an  opposite  direction,  he  will  And  that 

BUKhA  mtoifimy  are  quite  sufficient  to  ruin  his  cable.    Secollect,  you 

tk'tm  motion  m  a  ship  suddei^.    The  ship's  speed  cannot  be  aladrcd 
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to  meet  a  sudden  motion  at  all  times.  She  may  be  going  six  knots,  and  suddenly 
there  comes  a  motion  of  the  cable  in  the  opposite  diroction.  Engineers  know  how 
dangerous  a  thin^  that  is  with  hearj  bodies,  even  with  heaTT  bodies  in  slow  motion. 
Now,  bodies  having  high  velocity  may  be  light ;  but  the  force  brought  into  pky 
may  be  exactly  the  same  as  those  of  a  heavy  body  in  slow  motion.  There  was  a 
point  also  adverted  to,  viz.,  the  connection  m>m  one  drum  to  the  other.  I  think 
electricians  will  thoroughly  understand  me  when  I  say  there  is  no  difficulty  what- 
ever in  that,  that  a  cou  on  any  possible  di^m,  of  any  possible  size,  may  be  brought 
into  electric  connection  with  any  other  possible  coil  on  a  drum,  by  means  of  a  friction 
apparatus.  There  is  no  difficulty  at  all  about  it ;  it  is  too  familiar  to  dilate  upon. 
Having  said  this  much,  I  think  we  ought  to  ask  some  of  the  persons  who  have  been 
joined  in  Captain  Moriarty's  exploit,  to  give  us  answers  to  questions  which  may  arise 
during  the  discussion  if  they  feel  able  to  do  so  in  Captain  Moriarty's  absence,  as  it 
is  very  desirable  that  no  question  should  pass  without  the  answer  to  it  being  given. 

The  CHAntTXTAN :  If  no  engineer  connected  with  the  great  work  is  pxesent,  perhaps 
Captain  Commerell,  who  commanded  H.M.S.  ''  Terrible,"  will  address  us. 

Captain  Commebell,  B.N.,  Y.C. :  I  am  afraid  I  can  give  you  very  little  information 
upon  the  subject.  Commanding  as  I  did  a  ship  some  distance  off,  I  can,  as  you  may 
be  aware,  say  very  little  concerning  it.  But  this  I  can  say,  that  I  think  Captain 
Heath  is  veiy  much  mistaken  about  kinks.  I  am  not  aware  that  anybody  observed 
any  kinks  over  the  stem.  As  I  was  in  the  *'  Terrible,"  astern  of  the  "  Great 
Eastern  **  on  many  occasions,  the  cable  appeared  to  me  to  come  out  as  straight  as  a 
line ;  I  believe  the  cause  of  that  was,  that  as  the  cable  was  coiled  into  the  ship  a 
kink  was  taken  in,  and  as  it  went  out,  a  kink  was  taken  out  The  old  cable,  when  it 
was  raised  from  the  bottom,  came  up  also  as  straight  as  a  line ;  and  I  want  to  know, 
if  it  didjnot  go  out  as  straight  as  a  line,  what  became  of  the  kinks  F  Captain  Moriartv 
only  said  he  believed  there  were  kinks,  and  that  at  the  bottom.  We  can  only  speak 
of  things  as  we  see  them,  and  I,  certaioly,  when  under  the  stem  of  the  "  €rreat 
Eastern  "  from  day  to  d^,  and  from  hour  to  hour,  never  saw  the  slightest  appearance 
of  a  kink  go  out.  The  cable  appeared  to  go  out  hke  a  silver  line,  and  when  the  old 
cable  was  got  up,  there  was  certainlv  no  appearance  of  kink  at  alL  G^ie  only  time  I 
ever  saw  a  kink  m  any  one  of  the  cables,  was  in  the  Saint  Lawrence  cable,  which  was 
formed  entirely  of  another  material  altogether.  It  was  coated  entirely  with  steel  wire 
outside.  There  Ib  no  doubt  that  as  the  St.  Lawrence  old  cable  was  got  up,  there  were 
a  eood  many  kinks  found  in  it.  The  reason  of  that  I  cannot  inform  you.  The  engineers 
who  laid  the  cable  may  be  able  to  do  sO.  I  know  they  complained  at  the  time  that  it 
was  manufactured  at  another  place.  It  was  verv  interesting  certainly,  lying  as  I 
did  off  the  buoys,  in  the  "Terrible,"  to  observe  the  G-ulf  Stream.  You  could  tell 
to  a  hair,  when  there  was  comparatively  little  wind,  how  the  Oulf  Stream  set.  If 
we  missed  a  buoy,  we  knew  that  by  steering  a  certain  course,  after  a  certain  time, 
we  should  pick  it  up  again.  At  the  same  time  whichever  way  the  wind  was,  it  had 
the  greatest  possible  influence  upon  the  GiUf  Stream.  There  are  some  gentlemen 
here,  among  others  Captain  Prowse,  who  being  on  board  the  "  Medway,  had  the 
opportunity  of  seeing  more  than  I  did  of  the  scientific  part  of  picung  up  the 
cable. 

Mr.  Gbippith  :  The  onlv  thing  that  I  would  say,  is  with  reference  to  what  Cap- 
tain Heath  said  about  the  kinks.  There  is  not  the  slightest  difficulty  with  regard  to 
them  as  far  as  I  have  been  able  to  observe.  The  cable  takes  precisely  the  same 
number  of  turns  in  it  when  put  on  board,  as  it  does  the  reverse  way  when  it  is  paid 
out.  His  experiment  with  the  tape  is  rery  easily  explained.  In  winding  up  that 
tape  he  took  care  not  to  put  turns  m,  and  when  he  came  to  unwind  it  he  then  made 
the  turns.  But  we  take  care  to  put  the  tums  in  when  the  cable  is  coiled,  and  con- 
sequently, they  are  taken  out  when  the  cable  is  uncoiled.  But  kmks  do  ocour, 
only  when  a  whole  turn  rises  from  the  coil.  You  can  easUy  imagine  that. 
Instead  of  the  cable  running  freely  out,  if  a  whole  turn  rises  at  once,  then  a  kink 
may  occur.  But  we  never  had  such  a  thing  occur  to  us  during  the  whole  of  the  expe- 
dition, either  last  year  or  this.  I  never  saw  such  a  thing,  therefore  I  do  not  think, 
as  we  have  had  no  difficulty  in  paying  out  the  cable,  that  we  should  raise  an  ima- 
ginary  difficulty  in  order  to  counteract  it.    Another  remarki  with  regard  to  tlie 
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ninl  W17  m  wbieh  the  irire  went  round  the  core.    Captain  Selwin  said  it  woiild 

mm  itnin  on  the  core. 

Ctptun  Sklwtk  :  Ton  mLranderstand  me.  I  did  not  say  it  would  throw  sti*ain 
upoD  the  core,  but  simply  that  it  would  not  reliere  the  core  from  strain. 

Hr.  GiUFFiTU  :  The  core  would  take  a  certain  amount  of  strain  no  doubt,  but 
H  M  highly  elAstic.  If  you  will,  howerer,  try  to  break  a  piece  of  that  core  you  will 
Ind  that  the  ffutta-peroha  parts  before  the  copper  wire,  and,  therefore,  I  do  not  see 
10^  danger  of  fracture  of  the  copper.  With  regard  to  the  old  cable,  when  it  was 
n»ed,  we  nerer  found  any  part  of  the  core  damaged,  although  the  outer  serving 
was  reiy  much  so.  I  think  the  fiict  of  not  finding  any  damage  done  is  a  sufficient 
answer  to  any  imaginaiy  difficulty  on  that  point. 

The  Chatwak  :  Should  there  be  any  other  gentleman  present  who  was  on  board 
the  "  Gbeat  Eastern,"  or  the  other  ships,  I  am  sure  the  meeting  would  be  glad  to 
hear  something  from  an  eye-witness. 

Ifr.  Crsra  Fixld  :  I  had  the  pleasure  of  being  in  the  expeditions  of  1857-58  and 
1865^,  and  we  were  nerer  troubled  with  any  of  the  kinks  which  my  friend  Cap- 
tain Heath  fears.  I  haye  witnessed  oyer  6,000  miles  of  wire  being  laid  across  the 
AtiantiCy  and  we  had  no  trouble  of  that  kind.  With  regard  to  otiier  parts  of  the 
psper  which  has  been  prepared  by  my  particular  friend.  Captain  Moriarty,  and  whom 
I  came  here  hoping  to  meet  this  eyenmg,  I  am  yery  sorry  to  hear  him  ilse  one  expres- 
sion. He  says  it  tekes  a  considerable  time  for  a  cable  to  get  to  the  bottom.  That 
is  very  indemiite.  Sometimes  fiye  minutes  may  seem  a  yery  long  time.  Some  peo- 
ple consider  seyeral  days  a  considerable  time.  Howeyer  his  is  a  valuable  paper,  and 
iwish  he  had  made  it  a  little  more  correct  in  that  respect.  He  has  made  one  or  two 
cnon  in  regard  to  the  exdusive  right  which  he  says  I  have  obtained,  and  which  I  will 
take  the  opportunitf  of  communicating  to  him.  But  I  doubt  yery  much  what  he 
■Ti,  that  if  the  cable  had  not  been  laid  this  year,  it  would  not  have  been  laid  at  all. 
I  do  not  bdieve  that.  I  do  not  believe  that  the  English  and  American  people  would 
bare  aQowed  this  enterprise,  after  having,  in  1865,  carried  it  more  than  two-thirds 
aooai  the  Atlantic,  if  we  had  failed  this  year,  to  have  remained  a  dead  letter.  I 
folly  agree  with  him  that  these  cables  will  iaat.  I  believe  they  will  last  after  all  who 
are  m  this  room,  are  in  their  graves.  I  know  nothins  that  would  injure  them,  un- 
less it  is  where  they  are  very  near  shore,  but  where  they  can  be  easily  repaired.  I 
trust  the]r  will  long  remain  to  be  a  blessing  to  both  countries. 

O^itain  BjLxruros :  I  wish  to  make  one  remark  with  reference  to  these  kinks.  I 
WIS  on  board  the  ''  Qreat  Eastern."  I  saw  many  hundred  miles  put  into  the  "  Great 
Eastern,"  a  turn  put  into  every  coil,  and  the  cable  came  out  of  the  tank  in  the  same 
way,  and  it  was  paid  over  the  stem  of  the  ship.  There  never  was  the  slightest  sign 
of  knk  from  begmning  to  end. 

G^>tain  Hsi^ :  My  statement  has  caused  so  much  excitement  that  I  think  the 
cap  must  fit  It  is  natural  that  these  gentlemen  who  have  succeeded  so  splendidly 
should  plead  that  success  in  proof  of  the  correctness  of  all  they  have  done,  but  I  am 
^paU  sure,  as  a  practical  sulor,  that  it  is  utterly  impossible  to  coil  or  to  **  flemish  " 
down  a  rope  without  putting  these  turns  into  it.  If  you  take  a  rope  with  both  ends 
fast,  and  attempt  to  "flemish "  it  down,  you  will  find  in  your  hand  at  last  a  great 
lump  of  kinks.  What  you  did  in  coiling  in  your  cable,  was  to  get  your  manufaoUirer 
to  put  one  end  into  a  lighter.  Tou  coued  this  cable  carefully  and  snugly  into  that 
h^er,  and  the  end  on  shore  turned  round  onoe  for  every  circle  that  you  put  into 
the  lif^itter,  otherwise  you  neyer  could  have  made  that  cable  lie  flat.  Any  sulor  will 
teQ  you  that  you  cannot  coil  down  a  rope  with  both  ends  fast ;  and  if  you  take  the 
finre-brace  as  I  began  by  saying,  with  one  end  fast,  unless  the  other  end  is  left  free 
to  revolye,  the  best  captain  of  the  after-guard  in  the  Boyal  Navy  would  never 
"flemish"  down  that  rope.  So  I  think  you  never  could  have  "flemished"  down 
yoor  caUe  and  made  all  snug,  without  having  put  in  one  twist  to  each  coil ;  indeed, 
you  have  told  us  yourself  that  you  put  one  twist  in  for  every  turn.  Then  as  there 
vers  68,000  turns  in  one  compartment,  there  were  byyour  own  admission  68,000 
otia  twists.  That  is  your  statement,  is  it  not  ?  0^.)  You  have  put  in,  by 
your  own  admission,  68,000  extra  twists  into  that  rone.  You  then  take  one  end 
*Bd  tie  it  hard  and  fkst  at  Yalentia,  and  the  other  ena  is  hard  and  fast  in  the  holi 
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of  the  sbip.  Kow  then,, carry  your  ahip  off  two  or  tfaa^ei  tibowBDd  aulefy  ptyiag 
out  as  you  go — ^how  can  those  twista  come  out?  since  both  ouda  of  tha  sope  aie  Hut 
Erery  twist  you  put  hi  remaina  there.  I  did  notr  ai^  you.  neoeiaanly  nmda  laob, 
but  it  seems  Uiat  Captain  Moctaxty  thinka  that  kinks  are  there. 

The  "Bisr^  A.  Daew:  I  happen  to  remember  reading  when  the  fint>  Atlantic 
cable  was  laid,  that  thia  point  waa  anticipated.  It  waa  hx^ed  upon  aa  xathcr  t 
ropemaker*a  queatiom  than  a  sailorfa.  It  waa  antioipated  that  kinka  would  esat 
Hy  belief  ia  that  Captain  Heath  ia  right,  ihat  the  kmJca  are  theie,  but  what  biaoMM 
of  them?  The  ropemaker  will  tell  you. that  he  made  therope  onginallT  akok 
enough  to  take  up  ail  the  kinks,  and  I  believe  that  ia  Hm  solution  of  the.diffioi^j. 

Mr.  Cybus  Field  :  One  word  in.  regard  to  what  the  gentleman  haaaaidinawv* 
enoe  to  tlioae  kinka. 

The  Chatrman  :  I  thought  you.aaid  youaaw  none. 

Mr.  Cysus  Field  :  We  have  perfect  eyidenoe  of  that  with  vegand  to  a  esUe 
cleren  miles  long,  which  we  laid  £rom  jKewfoiindlimd*  We  often  had  to^ceoai 
the  strait  of  Northumberland  eleren  milas  to  repair  the  cahks,  and  we  vakt' 
run  it  eveiT*  length  without  finding  a  kink.  We  hare  laid,  it  down,  and  ha«e  takes 
it  up. 

ISxe  CoAHuiAN :  I  tiiiok  we  hare  exhauated  the  aulject  of  kinka.  ItonlfiMMMtti 
for  me  to  ack  the  meeting  to.oonyey  thzough  our  Saerotaiy,  oar^  thanks-  tOr  Oaptiin 
Moriarty  for  hia  paper.  After  the  elaborate  figurea  wse  have  heaid.  read  to-mgbtk 
which  were  not  ahraya  yery  easy  to  follow,  we  muat  all  I  think  feel  how  earefid^ 
this  enterprise  has  been  prepaeeo,  how  aveiT  oalouhition  haa^  been  gcme  into,  and  ham 
every  experiment  baa  been  made  that  could  insure  ita  aooeeaa.  xoa  erea  aee  tkit 
the  yery  ouoya  answer  their  purpoee  to  a  jucety.  Tbaae  minute  dotaila  poavie  haw 
very  great  has  been  the  care  bestowed  upon  the  iteration  oi  lapfisgitiie  oaMe.  1 
am  aure  that  we  OMLalLdelighted  that  ita  auocesa.haa  been  9opeBfeotinB|itteioflink& 
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Monday,  March  l&th,  1M7. 
Mijoifr-GEKERAi.  J.  T.  B&wBiAjj,  R.E.,  F.R.Si,  in  tlie  Cham 


KlffES  of  MEMBKBS  who  joined  the  Institution  between  tlio  4tTi  and  18th 

Mttrefe,  1B67. 

LIFE. 

Mtuiaj,  John  George,  Xaentenant  JEIJL    QL 

ANtNUiiL. 

Ettii,  CD.  a, Mi«. eelih  Bo^f. Itifloa  U.      J^W^ohanoiv  K.  U.,  Lieut  ILILL.L  IZ. 

fidjuonds,  Cbarlef>  Ben-Adnuml.    li.         CncIaBer,.ChiMrloBj«]ne9,Li0ut.DiLrhAm 

Hili,  the  Ber.  Paacoe  axenfell,  Ghaplain^  Art.  Mil.     11. 

Hif.  Ostorne,  Eric  Willoughby,  Ensign  91at 

ft»irfofd,H.P.B.F.,Iiient.H.M.Madras  HigUanders.    If. 

SMTOerpa.    U  Kotham,  Charles  F.,  Oaptaut  &.I<r«    i;. 


m  THE  OONTERSWN  AND  RIFLINO  OP  CAST^mOW  OifD- 
MNCB,  AND  ON  GHILLBD  WHITE  IRON  PROJECTiLfiS. 

%  Major  WiuLiAH  PAixatsEB,  Unattached,  late  18th  Hussars. 

I  propose  to  clivide  my  remarks  this  evening  into  three  headings; 
I  The  rifling  of  heavy  cannon  lined  with  soft  wrought-iron  cofled 
barrels.  II.  The  converting  and  utilizing  of  onr  existing  cast-iron 
ordoance.  III.  Chilled  white  iron  projectiles.  The  third  heading; 
property,  is  not  included  in  the  subject  announced  for  this  evening,  but 
since  it  treats  of  a  materiel  which  has  been  largely  introduced  into 
the  Service,  I  trust  a  short  notice  may  not  be  unacceptable  to  yon. 

I  shall  begin  by  asking  you  to  be  good  enough  to  follow  me  through 
what  in  another  place  have  been  lately  termed  some  "Autobiographical 
remiuiscenoes "  as  I  am  anxious  to  show  how  worfring  at  certain 
subjects,  enabled  me  *to  observe  wants  and  defects,  and  how  the 
experience  of  these  wants  and  defects  induced  me  to  turn  my  attention 
to  supply  and  remedy  them. 

I.  Mfling  of  Hea^j  Camton. 

Some  time  diuring  the  year  1853,  I  happened  to  hear  it  stated  that 
the  impossibihty  of  rifling  heavy  cannon  was  an  universally  admitted 
fact.  1  had  previously  made  many  experiments  with  cross-bows  from 
whidi  I  had  shot  arrows,  bolts,  bullets,  and  even  small  shot,  and  had 
thereby  acquired  a  smattering  of  the  flight  of  projectiles.  In  conse- 
quence of  tins  knowledge,  I  b3lieved  that  an  elongated  shot  could  be 
made  to  fly  point  £Dremost  from  a  smooth-bore  gun,  by  causing  its 
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centre  of  gravity  to  be  placed  in  front  of  the  centre  of  the  resistance  of 
the  atmosphere.  This  idea  has  since,  and  I  beUeve  had  previously 
suggested  itself  to  many  others.  I  began  by  firing  a  variety  of  these 
shells  from  an  ordinary  smooth-bore  fowling  piece,  and  after  a  time 
attained  considerable  success.  These  small  shells  had  percussion  caps 
on  their  points,  and  invariably  exploded  against  a  wooden  target  at 
100  yards  distance.  I  next  fired  some  similar  shells  out  of  a  cast-iron 
gun — either  a  4-pounder  or  a  6-pounder — at  Dalkey  Island  from  the 
main  land,  a  distance  of  about  800  yards.  Most  of  these  shells  exploded 
on  striking.  As,  however,  they  weighed  about  three  times  as  much 
as  the  round  shot  which  the  gun  was  intended  to  fire,  it  was  believed 
that  their  weight  might  burst  the  gun,  and  hence  it  was  always  fired 
with  a  slow  burning  fuze,  which  gave  us  time  to  run  away  and  get 
imder  cover.  I  submitted  these  shells  to  the  Ordnance  Select  Com- 
mittee, and  they  were  tried  by  them  during  the  month  of  August,  1854, 
at  Shoeburyness,  which  place  was  at  that  time  in  its  infancy.  The 
results  were  unfavourable,  owing  to  the  great  amount  of  windage 
which  I  was  desked  to  allow,  and  which  at  that  time  was  thought  to 
be  necessary.  The  shells  remained  point  foremost  during  their 
flight,  but  they  wabbled  very  much,  and  their  range  was  very  bad. 
I  have  since  satisfied  myself  by  further  experiments,  that  great  range 
and  accuracy  can  be  obtained  with  accurately  fitting  shells  with 
heavy  heads,  but  since  there  are  insuperable  objections  to  mechanically 
fitting  projectiles,  and  since  all  difficulties  connected  with  the  rifling 
of  cannon,  which  confers  such  extraordinary  range  and  accuracy 
have  since  been  overcome,  there  would  appear  to  be  no  object 
for  continuing  experiments  of  this  kind,  excepting  a^  an  in- 
teresting scientific  enquiry.  Fig.  1,  Plate  VI,  illustrates  the  shells 
which  were  fired  at  Shoeburyness  in  1854.  Some  had  helical  flanges 
upon  their  sui-face,  in  order  that  the  pressm'e  of  the  air  upon  them 
might  cause  the  shells  to  rotate.  These  flanges,  however,  confer  no 
advantages.  Like  all  inventors,  I  was  at  that  time  much  impressed 
with  the  value  of  my  invention,  but  I  perceived  that  if  it  were  neces- 
sary to  run  under  cover  every  time  they  were  fired,  these  wonderful 
projectiles  could  not  be  introduced  into  the  service,  and  hence  it  was 
that  my  attention  was  tm-ned,  at  that  early  period,  towards  the  con- 
struction of  strong  cannon.  I  had  previously  watched  the  manufacture 
of  twist,  or,  as  wiey  have  since  been  called,  <*  coiled "  wrought-iron 
barrels  at  the  forges  of  Messrs.  Tinielock  and  Harris,  gunmakers,  of 
Dublin,  and  had  learned  from  them  the  great  strength  derived  from  this 
process  of  manufacture,  and  I  commenced  my  experiments  by  casting 
several  small  cannon  round  wrought-iron  twist  barrels,  in  the  same 
manner  as  I  still  propose  to  construct  heavy  guns.  By  this  time,  I 
began  to  doubt  the  truth  of  the  statement,  that  heavy  cannon  could 
not  be  rifled.  The  letters  given  below  show  the  precise  dates  of  the 
experiments : — * 

•  No.  1. 
Gun  Manufactory,  233,  High  Holborn,  W.C,  Feb.  24, 1866. 
Sib, — I  beg  to  liand  you  the  statement  of  the  pieces  of  barrel  I  hare  rifled  for 
you  for  insertion  into  cannon,  and  of  tlie  blasting  fuze  and  cartridges,  &c.,  I  made 
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Shortly  afterwards,  the  bursting"  of  several  13-inch  mortars  at  the 
bombardment  of  Sweaburg  turned  the  attention  of  many  towards  con- 
Btracting  stronger  guns ;  and  many  patents  were,  in  consequence,  taken 
oflt  with  that  object.  I  found  my  small  guns  so  strong  that  I  could 
not  burst  them,  and  now  I  turned  my  attention  to  rifling.  Not  having 
sufficient  mechanical  appliances  for  rifling  guns,  I  cast  several  smaB 
mortars  over  sand  cores  which  had  the  rifling  in  relief  upon  their  sur- 
face, and  thus  formed  the  grooves  in  the  mortar.  I  tried  in  this  manner 
two  or  three  degrees  of  rapidity  of  spiral,  and  finally  made  a  6-inch 
mortar  rifled  with  three  grooyes.    Unfortunately  it  burst  in  proof.     1, 

ior  joQ  at  the  time.     I  am  prepared  to  state  that  I  understood  from  you  that  you 
noted  me  to  procure  and  rifie  you  pieces  of  gun  barrels,  for  the  purpose  of  in- 
icrtmg  in  cannon,  and  that  I  rifled  you  three  or  four  pieces  in  1854. 
I  have  the  honour  to  be,  Sir,  your  obedient  servant, 

John  W.  P.  Field. 

No.  2. 

Major  Falliser  bought  of  Parker,  Field,  and  Sons. 

1854. 
July  26.  Rifled  a  barrel  twice. 
Aug.   1.  Powder  magazine. 
Ooil  of  fuse. 
2.  Rifled  a  musket  barrel. 

1  lb.  powder. 
11.  1  lb.  powder. 

17.  1  lb.  powder.  ^ 

Sept.  22.  1  coil  blasting  fuze. 

Rifled  a  barrel. 
Oct.    6.  a  Ibi.  powder,  T.P. 
7.  1  do.        do. 

8  vards  blasting  fuze. 
20.  2  lbs.  powder. 
6  yards  fuze. 

The  above  is  a  correct  extract  from  oui*  books. 

John  W.  P.  Field. 
Feb.  26,  1866.  for  Parker,  Field,  and  Sons. 

Xo.  3. 

W.  Palliser,  Esq.,  to  S.  H.  Seager. 

108,  St.  Martiii'a-lane,  W.C,  Oct.  20,  185 1. 
1854. 

Oct.  20.    To  making  in  oak  a  large-size. model 

ship's  gun-carriage  complete £2    1    9 

31.    To  making  in  oak  a  large-size  model  of 

field-piece  carriage .« 5    6    3 

£7    8    0 

The  above  is  a  correct  extract  from  our  books. 
Julj  H 1866.  T.  T.,  for  S.  H.  Sbageb. 

No.  4. 

15,  Gkte-street,  Lincoln's  Inn-fields. 
Sa,— On  referring  to  our  books,  we  find  that  we  finished  turning  a  model  cannon 
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however,  made  another,  whidi  was  £red  by  Gapt  Sir  Thomae  Maiilazid, 
now  the  Earl  of  Lauderdale,  on  board  Her  Majesty's  ship  "  KaoelleBt^'' 
docixig  the  month  of  Auguat,  185^.  Th»  sheila  ^empk>]$i»d|  had  ucm 
flanges  cast  on  them  to  take  into  the  grooves ;  these  fiaage&  weie 
faced  with  strips  of  copper,  attached  by  means  of  screws*  The  •eof^ 
stops  were,  however,  Uown  o^  and  could  be  se^x  falling  into  the 
water;  ^he  shootmg,  however,  was  indifBerent,  owing  to  there  hasni^ 
been  too  much  wii^age.  By  the  kind  permission  of  Arimirfti  Sir 
Thomas  Cochrane,  Port  Admiral,  and  Admiral  Martin,  Superint^Hidftnt 
of  the  Dockyard,  the  mortar  was  bored  up  to  a  7.-inch,  and  again  riflod 
with  three  grooves. 

The  mortar  having  been  rectified  with  a  slotting  machine  the 
grooves  were  of  unaqital  depdi  and  did  net  fdlow  tho  tmsvedi  smiaot 
of  the  bore.  The  long  flanees  on  the  shells  woukl  in  conflvq^MBOB  nel 
load,  and  I  was  obligied  to  shorten  them,  until  they  became  mere  studs 
of  iron.  The  windage  was  reduced  to  about  '05  of  an  inch,  and,  so  far 
as  could  be  judged,  by  firing  down  a  range,  covered  with  water,  the 
practice  was  very  gootl.  One  thing  was  noticed,  namely,  the  tendency 
of  the  shells  to  deflect  to  the  riglit.  The  fact  of  the  iron  studs  on  the 
shells  cutting  the  rifle  grooves  was  observed^  and  tnrther  that  the 

for  jou  on  the  lOMi  NoTember,  1854.  Tho  cMMMi(m>  wtSH>f  cast  iron,  cast  otc  r  an 
internal  tube  of  i^Tcught  iron. 

We  are,  Sir,  yown  faithfully, 

CuAKTAJti)  Co.,  Engineers. 

Captain  Falliser  to  Chtrk  and  Co. 
1854. 
IToy.  10.    To  turning  and  finishing  a  cannon,  pahitang,j&o.  • .  •« £2    2    0 

No.  6. 

I,  Charles  Moritz,  engineer,  do  hereby  certify  that  I  finiahed  turning  this  gun  for 
Captain  Falliser  on  or  before  the  10th  of  November,  1851,  and  I  can  also  identiff 
the  gun,  both  by  the  pattern  and  by  haring  filled  up  -with  lead  some  blow-holes 
caused  by  faulty  casting.  The  gun  is  made  of  cast  iron,  cast  over  an  internal  tube 
of  ■wrought  iron. 

Signed,  17th  day  of  September,  1863.  Chables  Mobftz. 

39,  Lamb's  Conduit-street,  W.C. 

Witness,  Edmund  Taylor,  7,  Buaaeil-terrace,  N.W. 

No.  6. 

British  Museum,  May  26, 1866. 
My  dbab  Falusbs, — I  hvre  muohdiflasum  in  stating  that,  during  the  year  1854, 
JOU  were  liTing  with  me  in  my  ohamberB  at  18,  Qate-street,  Lincoln's  Inn-fields, 
and  that,  during'  the  summer  and  autumn  of  that  year  you  were  occupied  in  making 
amidl  guns,  by  casting  the  barrels  orer  a  central  tube  of  wrought  iron.  On  one 
occasion  in  the  beginmng  of  October,  I  went  with  you  to  Erith  and  witnessed  some 
of  your  experiments  with  them.  Towards  th»  end  of  NoTfimber^  XS54,  you  left  me, 
and  -went  to  Subliu. 

I  am  sincerely  yours, 

Wm.  S.  W.  Vaux, 
Keeper  of  the  Coins  and  Medals,  British  Museum. 
Mjror  FaUiser,  &c. 
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srefttotinjoiy  was  done  at  the  bottom  of  Uie  greovea.  where  tbe  aballs 
mat  began  to  move. 

Ify^  mi  plan  to  obviate  thia  was  ta  caoBterBiok  oopfier  atiips  in  the 
tket,  aa  dkmuiaP^  2.  I  am  iadebtad  to  Mr.  Andiw  Munaj,  Ciuef 
flBgnwer  ol  Poctemoath  Dockyard^  for  the  originalB  of  thes#  donwingak 
I  wmt  down  to  Portemoiith  a<  couple  of  yearn  ago^  and  asked  him 
t^etfaor  he  had  any  record  of  myexpernentSi  wh^  betpiodaoed  from 
a  drawer  my  letters  and  drawingyiy  which  he  had  carefully  deoketod 
end  dated;  he  also  took  me  to  a  heap  of  old  iron  mbhish,  from  under 
iriiich  he  prodnoed  the  7-inch  rifled  mortac  i^oelf.  This  mortar  is  at 
pneoit  on  tiie  gun  wharf  at  Woolwich^in.  ehai:ge  of  Gc^taia  Gordoo^ 
03.,  Priadpal  Supenotendeot  of  StoDSs;  It  is^  probably  the  first  heavy 
pieee  of  (»dnaooe  ever  rifled  on  the  French  system. 

If  any  one  will  take  tlie  trouUe  to  look  at; the  grooves  of  the  mortar^ 
he  win  see  how  they  have  been  cut  by  the  iDonstiids  of  the  riiella.  I 
akwkl  mention  that  the  shdls  weired  between  60  and  70  lbs.,  that 
tfa»  mortar  was.fired*  with  4  Iba.  of  powder,  and  that  a  few  rounds  were 
fad  with  oniy  llb«  in  order,  to  watch  the  flight  of  the  shelL  I  well 
remember  that  their  flight  was  perfectly  steady,,  that  the  shells  ap« 
peared  like  hummingp4ops<as  they  passed.throu^  the  air,  and  further, 
that  their  axes  always  remained  tang^ita  to  their  ta-ajectiories^  ue^,  tliat 
thsakefls  desoended  wi^  their  points  f(»«most.  I  have  often,  since 
faettsuiproed  to  see  it  stnted  in  scientiflo  wwka  tlmt  the  asis  of  an 
dbagated  rifled  shot  remains  duriiig  ite  entire  flight  parallel- with  the 
iiisof  the  gan&om  whioh  it.  was  fired. 

I  fliOed  for  Malta  in  H.M.S.  ^'  Urgent,"  ibe  day  after  the  last  experi- 
meot  which  tookplaoe,  on  Saturday,.Sept.  29,  IB^h.*  We  had  only  le£t 
AitnDeath4MmiB  twdve  hamis  wiusn  we  burst  our  steam-pipe,  and  had 
tapat  back  into  Plymouth  for  repairs*.  I  ^^M>te  from  that  place  the 
foflowing  letter  to  Mr.  Murray,,  which  contains  my  first  proposal  for  aa 
uiemaiing  spiraL  My  leUer  is  only  dated  Devonport,  MondAy.  But  I 
tm  afaleto  fix.  its  date  as^Mr«  Miu*ray  has  imtten  upon  it,.  <'  Answ^aed 
Thursday  4th  Oct.,  186t/' 

*<  I  send  you  a  drawing  of  the  mortedr  sent  If  you  notice  the  groove 
joa  wfll  see  there  are  two  paira  of  parallel  hues,  one  pair  are  straight, 
theothsiB  are  supposed  to  represent  the  turn  beginning  by  degrees  and 
at  last  getUng  into  the  direct  deflection ;  if  the  hitter  oouid  be  easily 
doae  I  dbould  prefer  it,  as  the  shell  would  then  be  turned  by  degirees^ 
aod  act  Deceive  the  full  wrench  at  the  first  shodc  of  the  powder." 

My  neait  letter,  dated  Malta^  Oct.  2$rd,  1855,  contained  a  moane  ad- 
vaaced  drawing  (Kg*  3.)  of  t^e  studding  system.  It  says^ — "  1  en- 
doss  you  asmall  plan  of  the  shell  for  a  l^^inoh  mortar^  which  I  think 

*  Since  TOftding  Hm  p^Mr,  I  luvrereeeiTed  the  feBowing  lettsr,  "wliiok  oonfirms 
tbe  aocormoy  of  107  datet.  The  postmark  o&  tlie  enrolope,  Sept.  30,  1S56,  showd 
that  the  mortar  waa  fe«d  Sept.  29tL  "  H.M.S.  Urgent,  Sunday.  My  dear  Vaux,— 
Tile  mortar  wai  quite  BUCcessfUl  yesterday,  and  I  hare  applied  to  the  Admiralty  for 
hsveta  have  oa*  made  like  it,  only  of  Id-inoh  bors^  and  Sir  Xhoaua  MaitUnd  will 
reoomniend  its  being  done.  We  sail  in  an  hour.  .  .  .  Mr.  MMnray,  the  Ohief 
£nnneer,  will  undertake  the^  manufacture  of  it.  There  is  a  man  waiiiag  to  take 
theletter  on  abore^so  I muet say,  good-bye.  Yourt  sinoerdy,— William  £aUiaer/' 
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would  be  quite  large  enough,  as  the  conical  12-inch  shell  would  be 
larger  and  heavier  than  the  13-inch  now  in  use." 

The  following  is  an  extract  from  a  third  letter,  dated  Camp  Notre 
Dame,  Malta,  Nov.  20,  1855.  "I  am  making  a  model  2*5  mch 
diameter  of  bore,  which  I  shall  send  home  if  it  answers;  the  grooves 
have  a  terminal  turn  of  -6  inch  in  a  foot,  but  the  initial  turn  is  so  slight 
as  to  be  barely  perceptible ;  this  goes  on  increasing  till  it  arrives  at  the 
maximum  torn  as  above.  I  am  afraid  this  is  badly  expressed,  but  I 
think  you  will  understand  what  I  mean.  You  were  quite  right  in  sup- 
posing those  to  be  plugs  of  a  mixture  of  copper  and  brass,  to  be 
screwed  into  the  shell  to  fit  in  the  grooves.  I  tnink  they  will  be  quite 
strong  enough  to  stand  the  violence  of  the  explosion,  and  also  of  the 
friction.  I  am  not  quite  confident  that  '6  inch  a-foot  will  be  suffident 
turn  for  the  grooves,  but  I  am  decidedly  of  opinion  that  it  will ;  and  it 
would  be  a  great  advantage  if  it  were,  for  two  reasons — first,  it  di- 
minishes the  friction  on  the  grooves,  and  the  less  rapidly  the  shell 
i*otates,  the  less  will  be  the  deflection  to  the  right.*  I  also  tiiink  that 
•25  of  an  inch  will  be  sufficient  depth  for  the  grooves,  as  it  will  weaken 
the  mortar  less,  j*  and  likewise  cause  a  less  deflection  to  the  right.  1 
would  on  no  account  have  a  greater  windage  than  -OS"  of  an  inch,  and 
would  like  to  have  it  less  if  they  will  JiUow  it  at  Woolwidi." 

Now  a  tmn  of  '6  inch  in  one  foot  is  the  same  as  a  turn  of  6  inches 
in  10  feet.  In  a  12-inch  rifled  gun  this  amounts  to  about  one  turn  in 
63  diameters.  You  will  then  observe  that  I  proposed  a  12-inch  rifle 
with  '05  inch  windage,  a  spiral  of  1  turn  in  about  63  diameters, 
and  gun-metal  studs  sorewed  into  the  shells  to  take  the  rifling. 
I  find  from  Capt.  Noble's  Report,  in  1865,  on  Ballistic  Experiments, 
page  9,  on  the  initial  velocity  of  projectiles  fired  frona  the  600- 
pounder  muzzle-loading  rifled  gun,  that  the  windage  for  cast-iron  shot 
is  "05  inch,  for  steel  shell  it  is  -06  inch,  and  that  the  spiral  is  1  turn  in 
65  cahbres.  The  windage  at  present  adopted  in  our  service  is  '05  of 
an  inch  over  the  studs  and  '08  over  the  body  of  the  shot,  and  I  think 
the  latter  might  with  advantage  be  reduced  to  '05. 

I  am  still  of  opinion,  notwithstanding  all  the  experience  that  has 
since  been  obtained  in  rifling,  that  I  was  right  as  regards  windage, 
spiral,  material  of  studs,  and  their  mode  of  attachment  as  then  pro- 
posed for  a  heavy  rifled  mortar,  designed  to  fire  shells  of  about  two 
diameters  in  length  and  containing  large  bursting  charges,  and  I  pro* 
pose  shortlv  to  bring  forward  such  a  mortar  for  trial.  I  am  anxious* 
however,  that  it  should  be  well  understood  that  I  do  not  intend  by 
this  statement  to  interfere  with  the  independent  enquiries  of  others 
who  may  have  been  led  to  somewhat  similar  conclusions,  especially 
those  of  Sir  William  Armstrong,  to  whose  gun  I  have  alluded,  and 
who  has  so  liberally  assisted  me  of  late  in  constructing  guns  and  carry- 
ing out  my  experiments.  My  object  in  making  this  deteiled  statement 
has  been  to  show  that  upwards  of  twelve  years  ago  I  had  worked  hard 

•  This  sentence  shows  that  we  had  noticed  the  tendency  of  the  rifled  mortar  shell 
to  deflect  to  the  right.— W.P. 

+  The  grooves  in  my  first  mortar  were  deep.  It  burst  right  along  the  grooret, 
and  tliuB  showed  me  that  deep  grooves  were  a  source  of  weakness. — ^W.P. 
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at  tiua  subject,  and  to  enable  you  to  judge  of  the  progress  I  had  made 
in  it  at  that  time. 

On  my  return  to  England  in  1856,  I  resumed  my  experiments  by 
miking  and  rifling  several  small  cannon  lined  with  coiled  barrels,  and 
firmg  c<^per-studded  shot  from  them ;  and  in  January,  1857^  I  agam 
sobfflitted  this  system  of  rifling  to  the  Ordnance  Select  Committee. 
Owing  to  circumstances  connected  with  my  profession  I  had  neither 
time  nor  opportunity  thoroughly  to  go  into  the  subject  until  the  year 
1862,  when,  owing  to  a  severe  kick  which  I  received  fi-om  a  horse,  I 
was  placed  for  several  months  on  the  dismounted  list,  and  was  thus 
able  to  devote  my  leisure  time  to  making  a  more  extended  series  of 
cxp^iments,  as  well  as  to  compiling  a  treatise  on  compound  ordnance, 
whidi  I  submitted  to  the  Ordnance  Select  Committee  on  or  about  the 
12*  November,  1862. 

In  that  treatise  I  proposed  the  addition  of  a  small  leading  stud,  in 
order  to  combine  the  advantages  of  an  increasing  spural  with  those  of  a 
double  bearing.  The  theoiy  of  the  advantages  conferred  by  the  accele- 
nted  spiral  is  thus  described  in  page  54 : — 

*^  Rrst.  If  the  accelerations  of  a  projectile,  from  its  first  starting  from 

a  state  of  rest  un^  it  left  the  muzzle  of  a  gun,  were  tmiform,  %,e,  if 

equal  increments  of  velocity  wore  added  in  equal  times,  then  would  a 

straight  line  inclined  at  the  required  angle  be  the  form  of  groove  that 

wonld  by  a  uniform  pressure  ^:^ually  accumulate  the  angiuar  velocity 

ift  the  shot  during  its  passage  out  of  the  gun.   For  since  the  increments 

^  velocity  in  the  shot  were  assumed  equal  for  equal  times,  the  pressure 

tbal  produced  them  would  always  be  uniform ;  and  since  the  pressure 

on  tlk  driving  edges  of  the  rifling  is  always  proportional  to  the  pressure 

tbat  moves  the  shot,  it  wiU  be  uniform  also. 

"SecQoily.  If  the  velocity  with  which  the  shot  moved  were  uniform, 
t'.^  if  it  started  off  at  once  with  a  finite  velocity  which  is  not  increased 
daring  its  passage  out  of  the  gun,  then  it  will  be  evident  by  the  former 
reaaoning  tiiat  the  required  angular  velocity  would  be  uniformly  accu- 
molated  bv  a  parabolic  curve.* 

"  Thirdly.  If,  however,  as  is  actually  the  case,  the  projectile  suddenly 
starts  off  with  a  high  initial  velocity,  and  that  this  velocity  is  further 
accelerated  during  the  passage  of  the  shot  out  of  the  gun,  it  will  be 
seen  that  the  rilfling  that  will  cause  a  constant  tangentiid  pressure  will 
be  shown  by  a  curve  lying  between  the  straight  line  and  the  para- 
bola^ 

"  The  spiral  which  I  propose,  is  such,  that  were  the  bore  of  the  gun 
laid  out  flat,  the  grooves  would  become  arcs  of  a  drcle,  whose  radius 
would  be  determmed  by  the  length  of  the  bore  of  the  gun,  and  the  final 
angular  velodtjr  requured. 
"  The  arc  will,  therefore,  be  constructed  in  the  following  manner : 
"  Oiven  A  B  (JPig.  7,  Plate  viii),  the  length  of  the  barrel  to  be  rifled, 
and  a  the  final  angle  of  the  rU3ing,  at  B  draw  B  0  perpendicular  to  A  B 

*  Kr.  Twiaden  poiDted  out  to  me  that  the  corre  would  be  a  parabola. — ^W.P. 

t  The  direct,  or  uuaocelerated  rifling,  cauBes  too  great  a  wrench  when  the  shot  first 
itsrii,  aad  the  paraboUo  curre  does  the  same  when  Sie  shot  approaches  the  muzzle. 
-W.P. 

t  Fig.  9,  Plate  t  in  treatise.— Sd. 
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AB 

and  make  B  0  of  such  length  that =  tan  a.    With  0  b»  centre 

BO 
and  0  B  ladiuB  deeeribe  the  arc  B  D  D',  then  B  D  will  be  the  requiied 
curre  sinoe  a  tangent  to  tibe  aic  at  D  will  make  an  .angle  wi&  A  B 
=  d ;  ehould  it  be  defidned  that  for  a  abort  distance  towardfi  the 
muzzle  the  Bpiral  should  not  increase,  the  tangent  P  T  will  give  the 
straight  line." 

The  object  of  the  '^diSeienAial  studding/'  as  Mr.  John  Pennhas  s^ptlj 
tenncd  them,  is  described  at  page  75  of  the  same  treatise. 

^^  I  at  first  expeaienced  some  difficulty  in  oombining  a  shot  with  a 
double  bearing  and  an  accelerated  spiral ;  ibr  since  the  angle  at  which 
the  grooves  are  indined  is  continually  increasing,  we  shoidd  have  the 
gun  trying  to  turn  the' fore  part  of  a  rigid  shot  faster  than  the  hinder 
part,  which  would  be  impossible. 

^^  This  object  is  attidned  (*Fig.  6,  Plate  vii)  by  making  the  rear  stud 
larger  than  the  front  one ;  thus  At  starting  the  three  studs  in  rear  do 
all  the  work  of  turning  the  shot,  since  ££'  is  the  driving  tedge  of  the 
gxoove  when  the  shot  &st  commences  :to  move.  This  wotk,  however,  is 
inconsideral^  as  the  ankgle  of  the  turn  at  tfiist  is  a||p.  As,  however, 
the^hot  travels  up  the  bore,  the  friction  will  wear  down  the  rear  stods, 
and  the  assistance  of  those  in  f  nmt  will  thereby  be  gradually  called  in. 

^'  Fur  a  short  diataaoe  towards  tlie  muazle  the  rifling  will  become 
straight  lines,  at  which  .plaoe^  isince  the  oommion  tangents  to  the  bearing 
points  on  the  oinmmf enmces  of  the  studs  become  paraUeL  to  the  driving 
edgea  of  the  grooves,  the  w€)vk  will  be  equally  distributed  amongst  all 
the  studs,  md  thKW  the  shot,  >pri0r  to  leaving  the  ,gun,  will  be  steadied 
at  six  points — ^three  in  fi-ont  smd  three  in  xear  of  its  centre  of  gravity. 
The  rear  studs  will  be  mAde  hi^  enough  to  fill  the  grooves^  the  size 
of  the  front  studs  will  be  detenoained  thus;:  draw  A  A'  a  tangent  to  the 
larger  stud  at  G,  making  aa  wangle  A'  A  H  eqmd  to  the  final  angle  of 
the  rifling.  Fi^m  0,  1^  oentre  of  tlie  rear  stu4  draw  0  0',  n^^ing 
angle  0'  0  H  equal  half  the  angle  A'  A  H.  It  will.rei^ilybe  «ae&  thata 
cisrde  desciribed  with  any  p^t  OValong  0  0',  aBoentre,  ud  the  perpen- 
dicular O'P  let  fall  i^Km  B  B'  as  radius,  will  toioch  D  D',  and  that  the  shot 
will  fjeeely  «nter  the  gun,  and  that  tiie  bearing  e<%es  of  the  .studa  wiU 
all  piesa  equally  on  the  dri:ving  edges  of  the  grooves  as  the  shot 
approaches  the  muzde." 

In  this  pamphlet  I  proposed  a  gun  lifled  with  3  grooves  and  an  acce- 
lerated spu:al  of  which  the  terminal  pitch  should  be  «a  angle  of  5%  i.e., 
1  turn  in  &7  calil»es.  I  fixed  upon  this  nhimatepitoh  as  it  w«f  the  one 
which  had  been  adopted  br  Sir  WiUiam  Armfltrong,  for  the  tum  <^  the 
uniform  rifling  of  his  7-incn  breech-loading  gun. 

Some  time  alter  this,  the  Ordnance  Select  Qemmitlee  lifleda^gnn  with 
three  grooves  and  an  acoelerated  spiralte  fife  &tpit>jeatile^wth]cbJhad been 
adopt^  in  the  French  isorviee,  namel(^'  a  shell  w^  single  j^tods  fOfond  the 
centre  of  gravity  (see  Fig.  4,  Plate  vii).  This  gun  was  included  in  the 
competitive  "trial  which  commenced  on  the  9&Sb  dvsstf,  1969.  Soine  "one, 
I  dont  know  who,  proposed  putting  in  a  second  small  stud  in  tear  (see 
Pig.  5,  Plate  vii).  This  was  but  a  bad  imitation  of  my  prevrous  prp|posaL 
•  Fig.  8,  Plate  t  in  treftOw.    JBp.  ■  -  :    • 
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The  Ordnanoe  Sele<Jt  Committee,  however,  tried  both  methods  of  stod- 
(feg-fpom  an  Anaetrotig  muszte-loading  gtin,  which  for  the  eake  of  difl- 
tradionwas  termed  1^  "Preadv"  gon.  Both  methods  of  stiiddmg 
tmei  on*  f aihires,  the  zinc  stnds  which  no  dowbt  may  have  answered 
irefl  ia  the  French  cast-iron  guns,  fired  with  low  charges  and  weak 
powder,  were  blown  off  or  destroyed  by  the  shock  of  the  large  charges 
of  oar  strong  English  powder,  and  the  gun  made  the  worst  practice  of 
the  three  remaining  in  the  competition. 

I  was  now  invit^  by  the  Ofdnance  Select  Conmiittee  to  send  in  the 
diet  I  had  proposed  in  my  pamphlet  of  November,  1862,  and  which,  as  I 
have  «diown,  were  shot  perfected  from  my  original  proposal  ctf  1855. 
As  soon  ae  these  shot  (P^.  6,  Plate  vii)  were  tried,  the  gnn  came  out 
by  itself  and  beat  all  the  others.  I  shall  now  denote  this  gun  as  No.  1 . 
The  relative  accuracy  of  the  three  gnns  which  remained  towards  the 
end  of  ihe  contest  is  given  as  follows,  in  a  Report  published  for  the 
Hoi»e  <si  Commoim,  Jwy  4,  1865. 

No.  1.  Mean  difference  of  range 

Mean  reduced  deflection 
No.  2.  Mean  difference  of  range 

Mean  reduced  deflection 
No.  B.  Mean  difference  of  range 

Mean  reduced  deflection 

Thek  reepective  parallelograms  of  en*or  would  be,  No.  1,  78  square 
yards;  No.  2,  283  square  yards;  No.  3,  319  square  yards.  That  is  to 
say  that  the  shooting  of  No.  1  gun,  firing  shot  studded  on  my  plan,  wbb 
about  tkree  or  four  times  as  good  as  the  shooting  of  the  other  two  guns. 
Hie  practice  of  No.  1  gun  was  very  good,  when  it  is  raoftembered  that 
ihe  7-inch  shot  were  short,  since  they  weighed  only  100  lbs.  and  were 
adiid,  and  that  the  windage  amounted  to  8-hundredths  of  an  inch.  This 
sjrstem  of  liflkig  has  since  been  experimentally  worked  out  and  perfected 
hy  the  Ordnao^  Select  Committee,  and  to  accomplish  this  end  jnany 
hag  and  carefully  conducted  experiments  have  been  made  by  them. 
The  fiysteIK^  aa  now  perfected  by  them,  has  been  adopted  into  the 
service  for  tke  rifling  of  our  heavy  nnizzle-bading  gyas,  and  by  direction 
of  Earl  de  Grey,  kte  Seooetary  of  State  for  War,  hm  been  denominated 
the  "  Wociwich"  system  of  rifling. 

Jl^-^^C<mf^€rtin{^  tmd  V^Kzh\g  Cast-Itvn  Ordnance, 

I  {^opoae  to  utiUze  existix^g  oaat-iron  gnns  in  two  ways.  Fhrst,  to  bore 
up  Mftd  tiad  ^tJi  A  c(^ed  wionght-non  r^ed  barrel  those  cast^inm  gmis 
whm^taamvid  paMem  wiQ  admit  at  their  oonversion  into  rifled  gons 
soiiad  k>  the  Teqmem&ata^  of  modem  waprf arey--Seocnidly .  To  meh 
up  and  recast  the  ofbeis— HPdond  similar  wnm^i-iron  barrria-<^into 
nfled  eonpewid  guns  of  tbe  required  dimensions^ 

Halving,  as  {vmouily  stated,  made  up  my  jnind,  during  the  yiear  1862, 
once  more  to .  resume  my  enquiries,  1  determined  to  place  the  sul^ject 
in  sirch  a  manner  before  the  authorities  as  wotdd  ensure  a  trial,  viz., 
to  submit  my  plans  in  a  finished  state,  to  accompany  them  ns^tb  the 
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results  and  specimens  of  pi*evious  experiments  as  well  as  with  a 
theoretical  treatise  corroborated  by  the  calculations  of  eminent  mathe- 
maticians, and  to  produce  a  rifled  gun  which  had  been  fired  in  pabUc, 
and  which  could  be  fired  again.  I  accordingly  sought  and  obtained 
friendly  assistance  from  Andrew  Hart,  LL.D.,  Senior  Fellow  of  Trinity 
College,  Dublin;  and  also  from  the  Rev.  John  Twisden,  M.A.,  of 
Trinity  College,  Cambridge,  and  Professor  of  Mathematics  at  the  Staff 
College.  The  calculations  independently  contributed  by  those  gentle- 
men to  my  Treatise  on  Compound  Ordnance  will  be  found  at  the  end 
of  this  paper,  and  it  will  be  interesting  to  observe  how  exactly  they 
agree  with  each  other  in  their  conclusions  and  how  exactly  those  con- 
clusions agree  with  the  practical  results  of  the  experiments  whidi  will 
be  herem  detailed. 

I  commenced  by  making  a  gun  similar  to  the  10-inch  cast-iron  shell 
gun  of  the  service— to  about  ^  scale— and  hning  it  with  a  coiled 
wrought-iron  barrel.  This  gun  I  tested  to  destruction  with  increasing 
charges.  I  regret  that  the  record  of  its  endurance  test,  which  was 
very  severe,  has  bpen  lost.  The  barrel  which  was  rifled  had  been  made 
in  two  lengths  which  were  screwed  together.  The  object  of  this 
arrangement  was  to  stop  the  rifling  at  such  a  point  as  to  leave  a 
smooth-bore  chamber.  The  first  intimation  of  failure  was  the  separa- 
tion of  the  barrel  at  the  joint,  and  subsequently  the  casing  was  broken 
off.  I  derived  much  encouragement  by  finding  that  the  barrel  itself  did 
not  burst,  Pig.  12,  Plate  ix.  Next,  in  order  to  demonstrate  the  necessity 
for  employing  a  barrel  of  coiled  wrought  iron,  1  made  the  gun,  shewn 
in  Fig.  11.  The  cast-iron  portion  of  that  gun  was  run  round  a  barrel 
formed  out  of  a  solid  bar  of  the  best  wrought  iron,  and  bored  into  a 
tube.  This  gun  burst  at  the  second  round  with  a  charge  of  only  4  oz. 
of  powder  and  a  shot  of  2^  lbs.  weight. 

1  may  here  mention  that  subsequent  to  this  experiment  a  large 
number  of  wrought-iron  gims  were  lined  with  soud  forged  tub€«. 
This  was  done  on  account  of  the  difficulties  at  that  time  experienced, 
in  making  sound  coiled  barrels.  The  flaws  or  bad  welds  in  coiled 
barrels  always  run  circumferentially  and  although  they  are  no  doubt 
eyesores  they  are  in  reality  of  but  little  importance.  Further  the  iron 
used  at  that  time  in  the  manufacture  of  coiled  tubes  was  of  too  hard 
and  steely  a  nature  to  weld  weU.  This  hard  iron  was  deemed  neces- 
sary in  order  to  resist  the  crushing  force  of  the  powder.  Such,  how- 
ever, is  not  the  case,  and  it  is  found  that  soft  ductile  iron,  which  I  pro- 
posed* for  making  coiled  tubes,  welds  tery  perfectly,  and  further  that 
it  is  set  up  and  rendered  dense  bv  a  couple  of  heavy  proof  rounds. 
The  effect  of  these  rounds  is,  slightly  to  bulge  the  bore  at  the  seat  of 
the  charge,  and  I,  therefore,  submit  my  large  guns  to  a  severe  <<  setting 
out "  proof  before  they  are  fine-bored.  The  &iishing  cut  thus  removes 
the  bulge,  and  it  has  now  been  proved  that  no  further  bulge  is  caused 
bv  firing  service  charges.  It  has  since  been  conclusively  proved  that 
all  BoUd  forged  barrek  are  liable  to  split,  and  in  consequence,  it  has 

*  I  should  wiflh  the  innermost  tabe  to  be  oonstmoted  of  the  softest  and  most 
ductile  wrought  iron,  such  as  Bradley  (L.)  Charcoal  Iron. — ^Xreatiae  on  Compound 
Ordnance,  Jan.,  1868,  page  17.— W.P. 
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been  fouud  uecessary  to  boi*e  them  all  out  and  to  replace  them  with 
coiled  tubes. 

After  making  and  destroying  several  other  guns,  I  made  a  rifled 
gun  I^  inches  in  bore,  which  I  fired  dming  the  month  of  October,  1862, 
down  the  range  at  the  Pigeon  House  Fort,  Dublin,  in  the  presence  of 
ColoDel  Blane,  A.  A.G.,  and  Colonel  Phillpotts,  commanding  the  Artillery. 
I  then  took  my  guns  and  models  over  to  the  Ordnance  Select  Com- 
Biittee,  and  at  the  same  time  submitted  my  Treatise  on  Compound 
Ordnance.  The  Committee  at  once  decided  upon  giving  my  system  a 
trial  and  placed  a  C8-pounder  cast-iron  gmi  of  95  cwt.  at  my  disposal. 
Tbey  decided  that  I  should  be  allowed  to  convert  their  gun,  which 
wa-s  of  8  inches  calibre,  into  a  9-inch  smooth-boi-e  lined  gun.  Before 
doing  this  I  made  the  following  inductive  experiment,  for  1  had  not 
pre\iously  constructed  a  similarly  propeirtioned  gun.  I  made  tliree 
models  of  the  C8-pounder  8-inch  gim,  accurately  to  the  scale  of  l-8th ; 
one  of  these  was  a  plain  cast-iron  model  of  the  gun  itself ;  the  second 
was  made  of  a  forging  of  the  best  wrought  iron  but  not  coiled ;  the 
third  was  made  of  cast  iron  and  lined  with  a  coiled  barrel  l-8th  of  an 
inch  tliick,  it  was  1-inch  in  bore ;  and  thus  represented,  to  scale  l-8tli, 
the  68-pounder  gun  converted  by  means  of  a  barrel  two  inches  thick 
into  a  9-inch  gun.  The  programme  I  laid  down  for  each  gun  was  as 
follows : — 

Charge  AVeight  of 

Round,  oz.  Cylinder  in  oz. 

1    ..     1 12 

1    ..    1  24 

I    ..     1  86 

1    ..     1  48 

Then  repeat  the  programme  with  a  charge  of  2  oz. ;  then  with  8  oz. ; 
and  la^^tly  with  4  oz.  The  cast-iron  gun  burst  at  the  4th  round,  viz  : — 
1  oz.  of  jKjwder  and  a  cylinder  of  48  oz.  The  wrought-iron  and  the 
lined  gun  each  completed  the  test.  They  were  then  submitted  to  the 
follo%nng  test,  viz. : — They  were  loaded  with  1  oz.  of  powder  and  an 
hx>n  bar  which  accurately  fitted  the  bore  and  projected  beyond  the 
muzzle  of  the  gun.  The  breech  of  the  gun  was  placed  against  a 
cj'Iinder  of  about  1,000  lbs.  weight,  and  a  cylinder  of  200  lbs.  weight 
was  laid  against  the  end  of  the  bar  which  projected ;  the  wrought-iron 
gun  burst  at  the  first  round,  but  the  cast  lined  iron  actually  blew  the 
cylinder  of  200  lbs.  weight  right  against  the  opposite  side  of  the  cell. 
The  gun  was  then  loaded  with  2  oz.  of  powder  and  the  test  repeated, 
when  it  burst. 

The  reason  for  my  giving  the  details  of  an  experiment  made  on  a 
scale  so  small  that  some  consider  it  to  be,  in  consequence,  worthless,  is, 
that  I  attach  the  greatest  importance  to  sucli  inductive  expenmeuts  in 
which  care  is  taken  that  all  conditions  be  strictly  proportional  and  all 
sources  of  error  eliminated,  and  I  think  that  one  reason  wliy  experi- 
ments made  on  a  small  scale,  caiTy  so  httle  weight  is,  because  appar- 
ently trifling  elements  are  apt  to  be  overlooked  and  conditions  allowed 
to  creep  in  which  vitiate  the  comparisons.    In  order  to  convert  the  68- 
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pounder  into  a  S-^inch  gun,  it  became  necessary  to  bone  it  up  until  a 
ring  of  cast  iron  only  one  inch  thick  was  left  near  the  muzzle,  and  some 
peqple  thought  ibsA  the  "jar"  or  "vibration,"  or  "concussion,"  or 
some  such  indefinite  cause  would  break  the  cast  iron  at  that  place. .  But 
since  the  metal  at  th«  muzzle  of  the  model  gim  had  been  only  l-*8th  of 
an  inch  thick,  and  as  nothing  of  the  kind  had  occurred,  I  carried  out 
my  proposal. 

In  the  early  part  of  the  year  1863,  the  68-pounder  9-inch  gun  was 
completed  in  the  Royal  Gun  Factories,  and  it  passed  through  its  "test 
to  destruction  "  without  bursting.  This  test  consisted  of  100  rounds 
of  16  lbs.  of  powder  and  cylinders  increasing  every  10  rounds,  by  the 
weight  of  one  sixty-eight  pound  shot.  Thus  the  first  ten  projectiles 
weighed  each  681b6. ;  the  second  ten  136lbR. ;  the  third  ten  204  lbs.,  and 
so  on,  the  last  ten  weighing  each  680  lbs.  The  recoil  was  very  violent, 
and  smashed  several  carriages.  The  gun  was  then  suspended  in  iron 
slings,  these  were  also  broken,  and  the  gun  flung  itself  out  of  them.  It 
pitched  muzzle  foremost  on  the  ground  which  was  paved  with  large 
stones.  The  muzzle  uprooted  some  of  these  and  hurried  itself  to  a 
depth  of  about  two  feet  in  the  earth,  but  suffered  no  injury  whatever. 
When  the  test  was  completed,  it  was  found  that  the  lining  in  the  gnn 
had  been  fissured,  or,  as  it  is  technically  termed  "  guttered  "  in.front 
of  the  seat  of  the  powder;  these  fissures  were  upwards  of  half  an  inch 
in  depth,  and  were  caused  in  the  following  manner.  A  difference  of 
15-hundredths  of  an  inch  had  been  allowed  between  the  diameter  of  the 
cylmders  and  that  of  the  bore  of  the  gun.  When  loaded,  the  cyhnders 
lay  on  the  lower  part  of  the  bore  and  thus  left  a  lunated  space  between 
its  upper  surface  and  that  of  the  bore  of  the  gun.  When  the  gun  was 
fired,  the  heavy  cyUnders  at  first  moved  slowly  off,  and  thus  the  inflamed 
gas  rushed  through  this  vacant  space  and  eat  away  the  iron  of  the 
tube  immediately  in  front  of  the  charge.  In  this  state  the  gun  was 
then  put  through  a  second  test  with  32  lbs.  of  powder,  and  in  con- 
sequence of  the  additional  16  lbs  Iving  under  the  injured — ^I  may  say 
destroyed  portion  of  the  barrel — the  gim  burst  at  the  7th  round  witii 
a  shot  of  200  lbs.  weight  and  32  lbs.  of  powder. 

The  next  gun,  to  wnich  I  shall  allude,  was  a  68-pounder,  converted 
into  a  7-inch  rifled  gun  by  means  of  two  tubes  one  within  the  other; 
the  object  being  that  when  the  inner  tube  had  been  destroyed  by  con- 
tinuous firing,  there  might  still  be  a  gun  to  fall  back  on,  which  was 
lined  with  a  stout  coiled  wrought-iron  barrel.  For  if  the  inner  banel 
1  inch  thick  were  to  split,  we  should  still  have  a  lined  9-inch  smooiih- 
bote  gun  left,  and  the  great  slxength  of  such  a  gun  has  just  been 
shown. 

The  following  is  extracted  from  the  Report  of  the  Ordnance  Select 
Committee  upon  its  trial. 

"Between  the  8th  October,  1864,  and  the  16th  Januaiy,  1865,  the 
gun  went  through  800  rounds,  viz.,  20  rounds  of  12  lbs.,  40  rotmds 
of  20  lbs.,  and  740  rounds  of  16  lbs.,  and  projectiles  of  100  lbs.  weight. 
At  the  750th  round,  a  crack  was  observed  passing  from  the  bottom  of 
the  bore  in  the  dh^ection  of  the  muzzle  about  1  inch  to  the  right  of  the 
vest,  and  in  the  prolongation  of  the  upper  groove  of  rifling ;  50  romids 
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were  then  fired  withont  causing  mnch  apparent  change  in  the  character 
of  tiieeraek,  completing  in  all  800  rounds. 

"The  A  tube  is  split  longitudinally  and  apparently  through,  in  all 
•boot  83  inches  in  length. 

"  They  (the  Committee)  are  of  opinion  that  the  result  of  the  trial  is 
more  favourable  to  the  system  than  if  the  gun  had  fired  a  larger  num- 
ber of  rounds  and  then  burst  with  violence  without  giving  warning. 
No  rifled  gun  has  as  yet  fircd  so  many  rounds  with  such  large  charges, 
and  the  accident  which  has  led  to  the  suspension  of  the  expei*iment 
might  to  aH  appearance  as  well  occur  to  the  mner  tube  of  any  wrought 
iron  gun.  It  is  probable  that  the  split  was  first  caused  by  the  groove 
b^x>ming  guttered,  and  that  this  guttering  was  accelerated  by  the  use 
of  the  round-bottomed  shells,  a  form  which  would  favour  the  entiy  of 
the  gas  into  the  grooves  before  the  shells  had  sensibly  moved." 

Now  the  truth  of  the  conjecture  of  the  Committee  has  since  received 
abundant  proof  by  the  splitting  of  the  barrels  of  several  wrought-iron 
guns.  The  first  instance  being  that  of  the  steel  barrel  in  the  wrought- 
mm  gun  rifled  on  a  similar  plan,  viz.,  the  French  system  which  split 
about  six  months  afterwards. 

I  think  that  the  importance  of  the  performance  of  my  gun  in  having^ 
fired  50  rounds  with  a  split  38  inches  long  nmning  down  the  powder 
diamber  and  through  the  inner,  or  A  tube,  cannot  be  too  strongly  dwelt 
tipoD.  The  A  tube  was  subsemiently  removed  by  cutting  three  groovcs^ 
qmte  through  it.  The  three  segments  thus  came  away  from  the  B  tube,, 
whidi  although  blackened  and  covered  with  dirt  by  the  powder  waa 
ascertained  to  be  quite  uninjxn^.  The  experiment  proved  the  great 
vrfue  of  a  thin  A  tube  which  prevents  a  crack  from  IxHxnning  deep,  and 
also  the  value  of  a  stout  B  tube  to  prevent  explosive  bursting  when 
the  mner  tube  shall  have  been  destroyed  by  continuous  firing.  The  fW;t 
of  the  7-incb  wrought-iron  gun  having  repeatedly  penetrated  the  War- 
rior Target  with  chilled  white-iron  shot  and  shell  of  115  lbs.  weight  and 
orfy  18  lbs.  of  powder,  and  of  the  6-8-inch  wrought-iron  gun  havings 
done  so  also  with  only  12  lbs.  of  powder,  and  an  8(Mbs.  shot  of  the  same^ 
kind,  has  added  great  importance  to  this  experiment  which  took  placc- 
tbree  years  ago. 

My  lafit  experiment  of  endurance  was  made  with  a  82-pounder  gunr 
of  58  cwt.  This  gun  was  one  of  8,  which  on  the  proposal  of  General 
Lefroy,  President  of  the  Select  Committee,  were  converted  by  Sir  W. 
Armstrong  and  Co.,  into  64  and  56-pounder  rifled  guns  on  my  plans,  in 
order  to  determine  various  details  in  rifling,  amount  of  charge,  sighting, 
etc^  previous  to  their  introduction  into  the  service.  These  guns  have 
all  got  a  hole  through  the  cascable — a  plan  of  Sir  William  Armstrong — 
for  the  purpose  of  giving  intimation  of  any  escape  of  gas.  The  guns 
vwe  all  converted  by  this  firm,  and  I  have  to  acknowledge  the  friendly 
and  vahtahle  assistance  they  have  afforded  me.  An  escape  of  gas  was 
obsored  at  proof  through  the  breech  of  one  of  these  guns,  and  it  wfts 
in  consequence  xejectea.  I  have  no  doubt,  that  had  1  asked  to  bo 
aUowed  to  remedy  this  d^ect,  my  request  would  have  been  granted, 
but  since  for  the  sake  of  economy  some  alterations  had  been  made  hi 
tift  maaufaotare  I  had  previously  adopted  in  tiie  7-inch  gun,  I  was 
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anxious  to  test  this  gun  to  destruction,  and  I  therefore 
Before  describing  its  test  I  may  mention  that  the  service 
similar  guns  will  probably  be  between  6^  and  8  lbs.  of 
common  shell  of  64  lbs.  weight,  and  that  they  will  ha 
charges  of  probably  14  lbs.  of  powder  I  mention  this  tc 
to  estimate  the  severity  of  the  test,  which  was  as  follows 
16  lbs.  powder  and  150  lbs.  shot;  10  rounds,  20  lbs.,  100 
rounds,  10  lbs.,  and  5  rounds  16  lbs.  of  powder  and  ( 
These  shells  were  purposely  burst  in  the  gim ;  they  wer 
4i^  lbs.  of  powder,  their  fuzes  were  taken  out,  and  they 
with  their  fuze  holes  towards  the  powder.  The  flash  of  tl 
thus  entered  the  shell  and  burst  it  in  the  gun.  The  effe 
explosions  were  merely  to  scratch  and  scrape  the  hon 
places  but  they  did  not  in  any  way  interfere  with  subseq 
of  loading.  Next  10  rounds,  16  lbs.  of  powder  and  slic 
rammed  down  only  so  far  as  to  leave  air  spaces  between 
and  shot  varying  from  5  inches  to  25  inches  in  length.  T 
produced  no  apparent  effect,  71  rounds  were  then  fired  with 
50,  100,  150  lbs.  weight,  and  charges  10,  15,  25  and  30  lbs 
At  last  the  gun  failed  under  a  charge  of  30  lbs.,  and  a  cyli 
lbs.  weight.  The  casing  cracked  but  no  exi)losive  burst  occ 
gun  was  then  cut  open  and  it  was  ascertained  that  th 
iron  barrel  was  quite  sound  although  considerably  bulg 
mention  that  the  fore-sight  was  screwed  through  the 
caused  a  large  hole  in  it.  The  great  length  of  the 
ridge  brought  the  strain  under  the  fore-sight  M'here  tl 
the  gun  was  also  reduced  in  thickness,  and  the  casing  s 
this  hole. 

In  judgmg  of  these  tests  the  strength  of  our  English  jx) 
not  l>e  lost  sight  of ;  for  most  of  the  cast-iron  guns  whlc 
viously  rifled,  burst  with  a  very  limited  number  of  rounds,  v 
varying  from  only  5  to  b  lbs.  of  powder,  and  shot  of  bet\ 
65  lbs.  weight.  Most  of  these  guns  were  supplied  by  tl 
Company ;  I  understand,  however,  that  the  Italians  fii*e 
powder,  and  rifled  steel  shot  of  110  lbs.  weight  from  similarly 
iron  guns  of  the  same  calibre  which  they  also  obtained  froD 
It  is  certain  that  one  such  charge  of  our  English  powder  ^ 
them  to  pieces.  I  do  not  mean  to  infer  that  the  Italians,  '. 
Americans  could  not  make  as  strong  and  even  stronger  p 
om's,  but  the  fact  is  that  since  they  do  not  possess  such  s 
as  ours,  tliey  simply  use  a  weaker  powder  which  is  sui 
capabilities  of  their  ordiiauce. 

The  bursting  of  so  many  cast-iron  rifled  guns  with 
charges,  had  naturally  caused  great  distrust  in  this  coul 
employment  of  that  material,  and  I  have  in  consequence  ht 
come  a  very  strong  prejudice.  I  am  anxious,  however,  to  ia 
this  Meeting,  l8tly,that  the  guns  which  I  advocate  arenotstj 
cast-iron  guns  and  tliat  they  should  be  designated  coiled  wi 
guns  encased  in  cast  iron ;  2ndly,  that  the  interior  or  heart 
is  of  vital  importance,  and  that  if  this  be  coraiX)8ed  of  coilec 
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iroait  matters  but  little  whether  the  outside  be  composed  of  wrought- 
iroD,  steel,  or  cast  iron. 

I  shall  trouble  you  with  only  a  few  words  upon  the  method  of  con- 
structing new  guns,  which  I  think  can  be  done  in  the  dieapest  as  well 
as  the  quickest  manner  by  running  the  metal  round  the  beorels.  It  has 
taken  many  years  and  required  many  careful  experiments  to  enable  me 
to  ascertain  the  various  causes  of  imsoundne.*^  to  which  this  mode  of 
manufacture  is  liable,  but  I  tlunk  I  may  say  with  confidence  that  they 
hare  now  been  all  completely  overcome.  This  small  gun  is  a  specimen 
of  one  nature  of  unsoundness.  Here  is  another  in  which  the  tube  is 
quite  loose  inside  the  casing.  This  section  of  a  gun  illustrates  the  fact 
of  these  difficulties  having  been  overcome.  It  is  3  inches  in  bore  and 
weighs  8  cwt.,  and  is  similar  in  these  respects  to  the  12-pounder  field 
gun  of  the  service.  The  following  is  an  extract  from  a  letter  I 
received  from  the  Ordnance  Select  Committee,  dated  March  8,  1865, 
relative  to  its  trial : — 

*'  The  test  of  your  3-inch  compound  gun  has  been  completed,  and  the 
'^  gun  remains  apparently  unaltered.    It  has  fired — 


Cylinder's  weight, 

"  10  rounds,  charge  1 J  lbs. 

.  • 

..     24  lbs. 

10          J)                      »               9i 

•  % 

. .     48  lbs. 

(i  1A 

•  • 

..     72  lbs. 

20      „             „         „ 

•  a 

. .     96  lbs." 

This*  gun  was  subsequently  bisected  and  you  will  notice  that  the 
mechamcal  fit  of  the  cast-iron  casing  round  the  wrought-iron  barrel  is 
quite  perfect. 

My  latest  experiment  in  connection  with  this  mode  of  construction 
has  been  with  a  9-inch  muzzle-loading  gun  rifled  on  the  "  Woolwich  " 
system.  The  gun  was  made  for  me  by  Sir  W.  Armstrong  and  Co. 
The  manufacture  of  the  wrought-u:on  portion  was  carri^  out  by 
Mr.  George  Rendel,  and  the  casting  was  performed  by  Captain  Noble. 
The  successful  issue  is  in  a  great  measure  due  to  the  care  and  skill 
with  which  those  gentlemen  carried  out  the  operation.  The  gun  was 
first  tested  at  Woolwich  in  a  smooth-bore  state  by  firing  20  rounds 
with  cylinders  of  250  lbs.  weight.  The  first  18  i-ounds  being  with 
43  lbs.,  and  the  last  two  with  56-lb.  charges  of  powder.  It  was  then 
sent  back  to  Elswick  and  rifled  on  the  Woolwich  system,  and  on  its 
return  to  Woolwich  it  was  again  proved  with  two  rounds  of  55  lbs.  of 
powder  and  shot  of  250  lbs.  weight,  and  then  completed  the  programme 
allotted  to  it,  of  87  rounds  of  45  lbs.  powder  and  250  lbs.  shot.  It 
so  happened  that  the  inner  barrel  of  this  gun  was  very  defective, 
although  it  is  right  to  state,  that  it  is  the  only  defective  barrel  out  of 
upwards  of  a  dozen  which  the  Elswick  Ordnance  Company  have  made 
for  my  guns. 

The  mode  in  which  ^  coiled  barrel  is  made  is  as  follows ; — a  bar  of 
iron  is  wound  round  a  mandril,  and  then  welded  into  a  tube  about 
18  inches  long ;  a  certain  number  of  these  lengths  are  then  welded 


*  This  gun  is  now  in  the  Museum  of  the  Institution. — Ed. 
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together  end  to  end,  and  form  the  b«creL  The  coila  which  formed 
the  second  length  at  the  breech  end  of  this  badtrel  wore  imperfectly 
welded)  and  in  conseqtieiice  were  soparated  one  torn  aiioth^.  Still 
very  little  apparent  change  was  caused  in  these  flaws  by  the  test  to 
vduch  the  gtm  was  subjected,  and.  I  submit  that  the  auoooss  of  a  gun, 
whose  barrel  was  full  of  ^wb  in  the  powderchamber,  argues  wiell  for  the 
suooesaof  similar  guns  when.  Uned  with  sound  barrels.  Further^  I  think 
it  will!  be  o^cede^  that  havings  made  and  suocessfuUy  fired  a  9*inch 
gun  with  oherges  of  45  lbs.  of  powder,  I  hare  proved  d  forttari,  that 
8i-inch  and  7-inch  gusB  which  fire,  respectively  battering,  charge  of 
only  30  and  22  lbs.  of  powder,  as  well  as  the  great  majority  of  our  guns 
whiohi  are  of  smaller  calibres,  wliich  fire  smauor  diarges,  and  whieh  aie 
therefore  exposed  to  lesser  straiofi^  can  all  be  constructed  upon  the 
aam&e^stem. 

I  haTo  siuce  sent  the  04oeh  gun  to  the  Paris  Exhibitaon,  as  I  am 
anxious  that  it  should  be  publicly  recorded  that  the  first  large  lifled 
gun  cdusiiucted  on'  a  principle  i;vddch  I  fed  confident  will  shortly 
become  universal,  was  made  in  this.conntiy« 

There  are  two  ways  in  which  a  gim  can  be  burst,  viz., — by  the 
burstingi-of  the  barrel  or  by  the  end  being  blown  off.  I  have  hitherto 
treated  of  the  finst  mode  of  bursting,  and  I  shall  now  say  a  few  words 
on  the  second.  In  an  ordinary  cast-iron  gun,  the  whole  longitudinal 
pressure  acts,  upon  the  end  of  the  bore ;  if  the  bore  be  8  inches  in 
diameter,  this  pressure  will,  in  round  numbers,  be  distributed  upon  50 
sc^uaoe  inches ;  if,  however,  the  gun  be  bored  up  to  13  indies  and  lined 
with  a  barrel  2^  inches  thick,  the  longitudinal  pressure  will  act  upon 
50  square  inches  as  before,  but  it  will  be  transferred  to  a  surface  of 
about  IdO  square  inchofl,.  and  thus  the  longitudinal  strength,  of  the 
gvm.  becomes  more  than  doubled.  In  fact  every  way  of  regardbg 
iix^  subject  shows  that  the  circumferential  strength  should  be  applied 
intocnally,  and  that  the  longitudinal  strength  sliould  be  borne  by  tlie 
outside,  and  this  is  precisely  the  revemo  of  the  piindple  on  which  the 
wrought-iron  guns  of  the  service  are  made* 

Care  must  be  taken  that  there  be  no  sudden  alteration  of  figure, 
<h:  rather,  tliat  tho  longitudinal  strength  be. not  suddenly  weakened  at 
auy.oae  place.  The  method  at  first  pursued  in  the  o^^nstruction  of 
mu£zlc-loading  wrou^htriron  guns,  was  to  introduce  the  interior  barrel 
through  the  breech  piece  and  then  screw  in  the  treech  plug  or  cascahle 
behind  it.  It  will  be  evident  that  the  plug  to  doBO  the  hole,  must  be 
larger  than  the  barrel  whidi.  passed  through  that  hole,  and  in  con- 
sequence that  the  sciew  tluread  to  jeoeive  that  plug  or  cascaUe  had  to 
be  cut  ottt  of  the  substance  of  the  gun.  This  arrangement  defined  a 
markedly  w«ak  place. ia  the  breech  of  the  gun.  Now,  had  tlie  biwli 
to  flustam  only.  A  statical  or  gradually  appUed  pressure,  this  diuuuotion 
of  longitudinal  strength  would  not  have  been  of  the  slightest  inokportance. 
When,  however,  the  pressure  becomes  a  blow  more  sudden  and  more 
rapidly  applied  than  any  which  we  can  conceive  a  hammer  to  give,  jthis 
di^erence  of  strength  leads  to  fatal  consequences.  I  shall  endeavour 
to  illustrate  this  fact  by  applying  sudden  or  impulsive  pressure  to  some 
screw  bolts.    Same  of  these  are  made  in  tlie  ordinary  manner,  i.e.,  the 
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scrcw  thread  is  cut  out  of  the  substance  of  the  bolt,  others  have 
screw  threads  in  reUef  upon  the  shank  hke  the  bolts  which  I  pro- 
posed for  the  attachment  of  armour  plates. 

[Major  Palliner  here  placed  on  tlie  table  an  iron  apparatus,  in  the 
form  of  a^  tripod,  with  a  vertical  rod  suspended  from  the  apex,  up  and 
down  which  a  perforated  mass  of  iron,  weighing  about  a  quarter  of  a 
cwt.,  could  move  freely.  He  then  produced  two  bolts,  and  went  on 
to  say : — 

"  This  one  is  an  ordinary  screw  bolt  such  as  is  in  general  use.  It 
•*  is  a  bar  of  iron  tapped  at  the  end.  It  screws  into  this  nut.  The 
**  other  bolt  is  tapped  with  the  same  screw  tap,  but  it  differs  from  the 
*•  first  in  this  respect,  that  the  shank  of  the  bolt  is  reduced  until  the 
^^  thread  is  left  in  relief  upon  it.  Now,  if  these  two  screw  bolts  were 
**  sabjected  to  a  gradually  applied  pressure,  the  result  would  be,  that 
**  the  first  bolt  would  bear  a  greater  weight  than  the  other,  inasmuch 
^  4ft  the  8ectk>nal  area  of  the  screwed  part  is  somewhat  larger  than 
*'  the  sectional  area  of  the  reduced  part-  I  shall  try  the  ordinary  bolt, 
"sabjected  to  a  sttdden  pressure^  and  if  I  am  not  mistaken,  the 
*'  weight  falling  upon  it  will  break  it  off  at  one©  at  the  screw  part." 

Major  PaUiser  here  screwed  the  bolt  on  to  the  lower  end  of  the 
vertical  rod,  and  allowed  the  weight  to  fall  upon  it  suddenly,  the 
result  was  that  the  nut  was  broken  off  by  the  shock.  A  second 
expeiiment  with  the  same  desciiptioa  of  bolt  was  attended  with  a 
aanlar  result.  He  then  tried  the  second  description  of  bolt,  the  bolt 
witk  therednoed  shank,  atid  the  effect  was  very  different.  Instead  of 
breaking  off  under  the  violence  of  the  blow  the  iron  was  simply 
drawn  out,  and  the  blow  being  repeated  several  times,  the  shanK 
became  scrweak  that,  at  last,  it  broke  in  two  at  the  thinneflt  part  J 

I  submitted  the  results  of  similar  experiments  to  the  Select  Uom- 
mitlee  in  the  early  part  of  18C3,  and  the  original  metliod  of  closing  the 
br^hes  of  the  muzzle-loading  guns,  has  in  consequence  been  altered 
by  them,  and  inner  tubes  have  ever  since  been  inserted  into  wrought- 
iron  guns  from  the  front. 

III.  CfUUed  White-Iron  Prejectiks. 

Thts  small  target  (Plate  vlli,  fig<  10),  is  the  one  up^n  which  I  made 
my  fest  experiments^  with  chilled  shot.  This  is  the  gun  from  which  they 
were  fired,  and  these  are  some  of  the  shot  themselves.  I  am  afraid  I 
httV9  ahready  detained  you  too  long  and  shall  therefore  only  say  a  few 
words  more.  The  bore  of  the  gun  is  |  inch  in  diameter.  The  target  is 
composed  of  a  wood  baddng three  inches  thick  faced  with  two  wtought- 
iron  plates,  the  upper  one  i,  the  lower  one  f  inch  thick.  The  plates 
ace  sseored  with  through  bolts  reduced  in  tB^  shanks  to  the  lesser 
<litiieter  of  the  screwed  part.  The  gun  thus  represented  to  scale  \ 
a  sixty-eight  pounder  converted  into  a  6  inch  rifle  gun,  and  the  target 
represented  to  the  same  scale,  24  inches  of  wood  backing  faced  with 
plates  respectively  4  and  6  inches  thick.  The  experiments  were  made 
ia  Woolwich  Arsenal    The  projectiles  weighed  5 J  ounces  each. 
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The  reaulfc  of  this  expenment  showed  me  that  a  penetration  at 
all  events  equal  to  that  of  any  steel  could  be  obtained  by 
the  use  of  conical-headed  chilled  shot,  could  those  of  the  larger  sizes 
be  rendered  as  hard  b^'  the  chillhig  process  as  these  small  ones  had 
been  made.  On  the  12th  and  13th  of  November,  1863,  some  ogival*- 
headed  chilled  shot  and  shell  (for  shape  of  head  sec  Fig.  19, 
Plate  ix)  were  fired  from  a  12-pounder  breech-loading  gun  against 
2^-inch  plates  at  Shoeburyness.  The  results,  although  they  sur- 
prised others  who  were  present  at  the  experiment,  disappointed  me, 
and  I  at  once  perceived  that  the  iron  which  had  answered  so  well 
m  the  very  small  shot,  was  not  suited  to  those  of  larger  natures.  On 
my  return  to  my  regiment  at  Norwich,  I  made  a  scries  of  experiments 
at  Messrs.  Riches  and  Watts'  foundry  there,  until  I  obtained  large  shot 
of  precisely  the  same  nature  as  the  small  ones,  viz.,  of  chilled  white 
iron.  I  now,  however,  encountered  a  serious  difficulty.  The  Ordnance 
Select  Committee  having  hitherto  earned  out  all  the  competitive  trials 
of  the  steel  sliot  oj  various  makers  from  the  7-inch  broecli-loading  gun 
of  the  Service,  it  was  determined  to  continue  the  experiments  with  my 
shot  from  the  same  gun  for  the  purpose  of  obtaining  comparable 
results.  We  now  found  that  the  chilled  white-iron  shot  cracked  and 
fell  into  pieces  during  the  process  of  lead  coating,  for  the  sudden  and 
great  changes  of  temperature,  necessitated  thereby,  split  the  highly 
tempered  mass,  as  hot  water  does  a  glass.  We  therefore  had  to  insti- 
tute the  most  careful  experiments  in  the  Royal  Labomtory  until  we  got 
a  shot  hai*d  enough  to  penetrate  and  yet  soft  enough  not  to  crack  in 
leading. 

From  the  time,  however,  that  I  was  allowed  to  fire  shot  from  the 
mnzzle-loading  gun,  all  my  difficulties  ceased. 

Fig.  19,  Plato  ix,  is  a  copy  of  a  photograph  of  the  head  of  a  12-pr. 
chilled  white-iron  shot,  which  penetrated  a  2i-inch  plate  and  buned 
itself  2  feet  8  inches  in  the  earth  in  rear,  on  the  29  th  September,  1864. 
Fig.  20  is  a  copy  of  a  photograph  of  a  7-uich  shell,  which,  filled  witii 
sand,  weighed  115  lbs.,  and  fired  at  70  yards  distance  with  a  reduced 
charge  of  13  lbs.  of  powder,  completely  penetrated  "the  *  Warrior* 
target."  Fig.  21  is  a  copy  of  a  photograph  of  a  9-inch  shell,  weight 
250  lbs.,  which,  with  a  charge  of  23  lbs.  of  powder,  and  fired  at  an 
angle  of  74°,  penetrated  "  the  *  Wamor'  target "  at  200  yards  distance, 
and  buret  after  penetration.  Tlie  full  charges  of  the  7  and  9-inch  rifle 
guns  being  respectively  22  lbs.  and  43  lbs.,  the  reduced  charges  of 
12  lbs.  and  23  lbs.  were  calculated  to  represent  a  distance  of  upwards 
of  14  miles. 

The  following  table  shows  the  relative  powers  of  penetration  of 
various  natures  of  projectiles  referred  to  the  "  Warrior  '  target  as  a 
standard : — 

''lOJ-inch  cast-iron  round  shot  of  150  lbs.  fired 

with  50  lbs.  of  powder. 
9-inch  steel  round  shot  of  115  lbs.  fired  with 

25  lbs.  of  powder. 
7-inch  steel  shell  round-headed  of   100  lbs. 
^    fired  with  25  lbs.  of  powder. 


None  of  these  did  pene 
tratethe  "  Warrior  "< 
Target  at  200  yards. 
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These  have  penetrated 
the    "Warrior"    at 


^7-inch  ogival-hcaded  white^iron  chilled  ahot 
or  shell,  iired  witii  any  charee  from  the 
sei-vice  battering  charge  .of  22  lbs.  down  to 
OAA  -.raK^a  I      ^^^  of  13  lbs.  indosive. 

JVV  yaros.  |  e-S-inch  chHled  shot  and  sheU  of  80  lbs.  fired 

l^     with  14  lbs.,  or  even  12^  lbs. 


In  conclusion  I  would  obsei*ve  that  I  have  no  personal  iuterest  what- 
ever in  penetrating  anybody's  target,  and  that  so  long  as  my  projectiles 
make  deeper  indents  than  those  made  by  any  other  projectiles,  I  am  per* 
f ectly  satisfied,  so  far  as  I  am  myself  concerned.  On  public  grounds, 
however,  I  hold  it  to  be  a  source  of  satisfaction  that  the  g^ms  have  beaten 
the  targets.  I  am  of  opinion  that  the  more  destructive  weapcms  of 
offence  become  as  oompaied  with  moveable  appliwaces  for  affording  im- 
mediate protection,  the  greater  will  be  the  superiority  of  those  acting 
on  the  defence,  and  vice  versd.  I  believe  this  theory  is  quite  g^oeral, 
whether  appUed  to  a  few  men  armed  with  that  destructive  weapon  of 
offence,  the  Snider  breedi-loader,  defending  themselves  under  cover  of  a 
parapet  from  the  attack  of  superior  numbers  advancing  across  the  qpen^ 
or  to  the  regular  attack  and  defence  of  fortresses,*  or  to  the  attaek 
of  armour-i^ated  ships  upon  coast  defences. 

As  the  question  at  present  standtt,  our  rifled  cannon  could  easiK- 
beat  off  the  attack  of  an  iron*clad  fleet  upon  any  of  our  maritimi' 
fortresses,  but  should  protective  appUances  be  able  to  defy  those  of 
offence,  iron-clad  ships  would  be  enabled,  during  any  temporary  abseuce 
of  our  own  fleet,  to  bombard  in  security,  and  at  their  leisure,  those 
dockyards  and  fortresses,  such  as  Malta,  Portsmouth,  and  Gibraltar, 
which  lie  on  the  sea  coast. 

Looking  to  the  great  wealth  of  this  country,  our  extended  commerce 
and  isolated  position,  it  will,  I  think,  be  admitted  that  any  war  iu 
which  we  may  have  the  misfortune  hereafter  to  be  engaged,  will  most 
probably  be  a  war  of  defence  on  our  part,  and  therefore  anything  that 
conduces  to  the  efficiency  of  defensive  warfare,  will  contribute  to  the 
security  imd  welfare  of  this  country. 


APPENDIX. 

AkdsewHabt,  LL.D.,  S^or  Fellow  Trinity  College,  Doblin^'aBd  the 
Rev.  John  Twisden,  M. A.,  Professor  of  Mathematics,  contributed  the 
following  mathematical  popers  to  my  Treatise  on  Compound  Ordnance 
in  1862; 

•  Colonel  Sir  William  DenitOTi,  K.G.B.,  B.  £^  in  » letter  to  Colonel  Harnets,  C.B. 
It.E.,  **  On  the  influence  of  rifled  cannon,  and  sxuoll  arms  on  the  Attack  and  De- 
fence," (Professional  papers  of  ilie  corps  of  Rojal  Engineers,  toI.  zii,  page 4),  sajs  "it 
is  needless  to  press  the  comparison  farther ;  it  appears  to  me  that  the  balanoe  oi  ad- 
vantage preponderates  on  the -side  of  the  defence ;  that  the  siege  of«nj  given  place 
vrould  Ukke  longer  time  under  existing  droumstaaoes,  than  when  the  arms  used  were 
the  musket  and  the  24*pounder,  and  the  lots  to  the  besieger  would  be  greater."— W.F. 
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Dr,  Harfs  Investigations. 

This  formula  of  Barlow  rests  oii  the  aasumption  tbat  the  area.of  each 
transyarse  section  is  unchanged  by  internal  pressure ;  in  other  words, 
that  no  transverse  pressuse  applied  to  iron  will  alter  either  its  density 
or  its  length,  or^  at  least,  that  one  of  these  effects  will  so  far  counter- 
act the  other  as  to  leave  the  area  of  the  transverse  section  unchanged. 
As  a  general  proposition,  this  is  (to  say  the  least)  highly  improbable ; 
and  although  in  the  particular  case  of  the  cylinder  it  may  be  nearly 
troe,  yet  it  should  not  be  assumed  as  an  axiom. 

The  more  commonly  received  theory  is,  that  the  extension  or  com- 
pr^snon  of  iron  in  any  direction  is  proportional  to  the  force  which  acts 
in  that  direction ;  and  the  following  calculation,  which  I  made  some 
jears  ago,  is  based  on  that  theory.  The  result,  as  will  be  seen,  is  that 
die  Bbidn  on  any  lamma  of  ihe  cylinder  is  to  tiie  strain  on  the  external 
lamina  as  the  sum  of  the  squares  of  the  diameters  of  the  two  laminae 
to  doable  the  square  of  the  diameter  of  the  smaller  one. 

Let  r  be  the  radius  of  one  of  the  cylindrical  laminsd  of  which  the 
tohe  is  oomposed,  and  let  dr  be  its  thidbiess  (the  length  of  the  tube 
being  unity) ;  also  let  p  be  the  total  internal  pressure  on  this  lamina, 
vAp—dp  the  reaction  of  the  lamina  immediately  exterior  to  it.  It  is 
ohvMras  that  the  difference  of  these  two  forces  tends  to  stretch  the 
lanuMB,  and  therefore  to  increase  its  radius.  Let  Br  be  the  extension 
of  thQ  radius,  and  k  the  modulus  of  elasticity  (or  the  ratio  of  the  ex- 
temfing  force  to  the  extension),  and  we  have 

Hw  dr  r 

But  since  this  same  lamina  is  compressed  in  the  direction  of  its 
thickness  by  the  two  opposing  forces  p  and  p — rfp,  its  thickness  will 
be  reduced  by  a  quantity  dSr  proportional  to  the  compressing  force; 
that  is  to  say, 

■0^=*^'  2) 

27r  r  rfr 

(I  asBome  that  the  modulus  of  the  resistance  to  compression  is  equal 
to  tiiat  of  resiatanoe  ta  extension.) 
Multipfying  these  two  equations,  we  get — 

^^noQ)  hj  integiatifin,  if  b  be  the  radius  of  the  external  surface 
whace  p  s  0 

^  =  A»  «Sr)»  -  (SeH  (4) 

and,  eliminating/)  between  equations  (2)  and  (4) — 
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dBr  _.  dr 

whence,  by  a  second  integration — 

Br  -  v/(fir)«-  (8r)*  =  or 

and,  eliminating  c  by  the  condition  that  when  r  =  r,  Sf  =  Sr,  we  haYe 
finally— 

SR*R*r         2Br 

that  is  to  say,  the  extension  of  any  lamina  is  to  the  extension  of  the 
external  surface  as  the  sum  of  the  squares  of  the  radii  to  double  their 
product ;  but  the  strains  arc  proportional  to  the  extensions  di\ided  by 
the  lengths,  that  is,  as  the  simi  of  the  squares  of  the  radii  to  double 
the  square  of  the  lesser  radius  r,    Q.E.D. 

In  this  reasoning  it  is  assumed  that  the  normal  compression  and  the 
tangential  extension  are  each  propoiiional  to  the  force  which  acts  m 
its  direction,  and  that  a  compression  or  extension  in  one  direction  docB 
not  cause  any  change  of  dimensions  in  a  direction  perpendicular  to  the 
force.  This  is  manifestly  false  in  ductile  bodies,  and  is  probably  inaccu- 
rate even  within  the  limits  of  elasticity.  This  error,  however,  is  in  the 
opposite  direction  to  that  of  Barlow,  before  alluded  to,  and  it  is  pro- 
bable that  the  true  law  is  intermediate  between  the  two  hypotheses, 
and  that  so  far  as  they  agiee  in  results  they  may  be  safely  relied  on. 

Returning  to  the  equations,  we  find,  by  elimination  between  (4)  and 
(5),  and  supposing  r  to  be  the  i*adius  of  the  inner  surface  of  the  tube, 
that  the  total  internal  pressure  is 

p  =  2irk    ^^  ^  Br 

and  as  fi*acturo  will  take  place  as  soon  as  —  reaches  a  certain  limit  e, 

r 

it  follows  that  the  total  internal  pressure  must  be  less  than 

R*— r* 

R«-fr^  W 

or  that  the  pressure  per  square  inch  must  be  le  less  than 

R«+r» 

where  it  is  also  to  be  observed,  that  the  value  of  k  is  probably  less  than 
the  coefficient  of  elasticity  given  in  the  tables,  on  account  of  the  error 
in  the  hypothesis  which  I  have  already  mentioned.  Differentiating  the 
expression  (6),  we  find  the  condition  that  a  tube  of  given  external 
diameter  shall  sustain  the  greatest  possible  amount  of  internal  pres- 
sure, viz.— 

R*— 4RV-r*=U 
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whence  r  —        , 

-=(^5-2)^  =-486 

If  one  cylinder  be  inserted  into  another  so  as  to  fit  accurately  witiiout 
initial  pressure,  and  if  r'  be  the  radius  of  tbe  surface  of  contact,  and 
^,  H  the  moduli  of  elasticity  of  the  outer  and  inner,  cylinders,  then  it  Is 
dear  that  the  state  of  tension  of  the  inner  cyluider  will  depend  on  the 

pressure  at  the  surface  of  contact,  which  is  27rA:  ^  ""T.     S/;  and  that 

it  will  be  unaltered  by  changing  Ic  and  r  to  //  and  r'.  provided  that 
V 1—  retains  its  value ;  that  is  to  say,  if 

^>2,(*'H-^)R^-KX:'-*)r'»    ,, 
(A'  +  *)  r'*+(*'-A)R'^ 

Accordingltf  the  strength  of  the  compound  tube  will  he  the  same  as  of  a 
smple  tube  can^sed  of  the  inner  material^  with  an  external  radius  equal  to 

Sr 
tA«  (Aove  value  ofu\  obsetTing  that  —  must  not  exceed  the  limit  of  elasticity 

r 

Sr 
of  the  inner  tube,  and  that  — -   which  issimilarltf  determined^  must  not  exceed 
r 

(Xat  oftlie  outer  tube. 

Revd.  John  Twisden^s  Investigations. 

There  are  two  ways  m  which  a  gun  may  be  destroyed — ^viz.,  by  the 
barsting  of  the  barrel,  or  \^y  the  end  being  blown  off. 

I  shiQl  in  the  first  place,  consider  the  former  of  these,  reserving  for 
anoUier  place  my  remarks  on  the  latter. 

The  force  by  which  the  shot  is  propelled  and  the  gun  destroyed,  if 
it  be  destroyed,  is  the  pressure  aue  to  the  expansion  of  the  gases 
formed  by  the  ignition  of  the  gunpowder ;  and  this  pressure  must  be 
of  the  same  nature  as  that  produced  by  any  other  gas  in  a  state  of 
compression ;  but  its  capacity  to  destroy  the  gun  will  be  affected  by 
its  sudden  application,  by  the  rapid  change  it  undergoes  in  magnitude, 
owing  to  its  expansion,  and  by  the  shortness  of  the  time  during  which 
its  action  continued. 

The  first  point  for  investigation  is  this : — Given  a  cylinder  filled  with 
a  fluid  and  subjected  to  a  pressure  of  p  lbs.  per  square  inch  to  deter- 
mine the  stram  and  the  enlargement  of  the  radius  caused  by  that  pres- 
«ure  at  any  point  of  the  substance  of  the  cylinder :  for  the  sake  of 
^inctness,  we  shall  consider  a  portion  of  the  cylinder  whose  axis  is 
one  inch  long.* 

*  In  this  inreitigation,  it  u  supposed  that,  \rhore  the  gun  conatsts  of  two  concentric 
cjlinden,  they  fit  exactly,  but  neitlier  exercises  any  strain  on  the  other,  except  when 
it  b  •ubjccted  to  internal  presfurc. 
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(1)  If  we  suppose  the  internal  radius  of  the  c^^linder  to  be  »,  and 
the  thickness  of  its  substance  to  be  very  small,  then  it  is  well  known 
that,  if  any  small  portion  of  it  be  taken,  it  is  stretched  by  two  opposite 
tangential  forces  whose  ultimate  value  t  is  given  by  the  equation 

T=pr (1) 

and  if  Br  is  the  increase  of  the  radius  due  to  p,  we  have 

^  =  ir       .......     (2) 

where  e  is  the  modulus  of  elasticity  and  t  the  thickness  of  the  cyliBder, 
or  the  difference  between  its  external  and  internal  radii. 

(2)  Now  let  us  suppose  the  external  radius  (r)  to  differ  sensibly  from 
the  mtemal  radius  (r),  but  the  substance  of  the  cylinder  to  consist  of 
one  homogeneous  material :  conceive  the  substance  to  be  made  up  of. 
an  indefinitely  great  number  of  cylindrical  laminsB;  lei  p,  andp+d^ 
be  the  internal  and  external  radii  of  one  of  these  laminae,  ana  let  v 
be  the  pressure  per  square  inch  transmitted  to  its  interior  surface,  then 
part  of  TT  will  be  transmitted  to  the  next  lamina,  and  part  will  be 
employed  in  stretching  the  lamina  thus  increasing  its  internal  radius 
from  p  to  /)-f  SjO,  let  7r-f  rfTT  be  the  pressure  per  square  inch  trana- 
mittedto  the  next  lamina.    Now  tt+^/'tt  being  spread  overalacger 

area  will  be  equivalent  to  (w+rfTr)  ^      ^    on  the  inner  surface  of 

P 
the  lamina,  and  therefore  the  part  of  9r  employed  in  stretching  the 
lamina  is 

P 
and  therefore  the  tension  of  that  lamina  (by  equation  1)  is 

9r/j— (TT+rf^r)  (p-\-dp) 
which  ultimately  equals 

--{pdir-hTrdp) 

or  -rf.  'jTp 
Ilenoe  by  e]uation  (2)  observing  that  itadp,  we^^have 
d^TTp  ^  Ep 


Now  if  all  the  radii  of  the  laminae  were  enlarged  by  the  same  amount, 
>Jie  external  radius  would  become 


M.dp       p  •        •        •        •        •        (3) 

were  en 

dp-^-Bp 
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But  if  thefe  is  any  variation  in  .the  enlargement  of  the  several  radii,  it 
woidd  become 

Now  each  lamina  is  compressed  by  the  pressm*e  transmitted  to  it ; 
ooDsequently 

d.8/,  =  -^        ....       (4) 

E 

By  multiplying  (3)  and  (4)  we  obtain 

irpd,  irp—i^^  Spd.  Bp 
*  .-.  (7r/)y=E«(S/))«4-c 
bat  when  /)=b,  7r=o  and  S/)=Sr 

.•.(,r^)«=E'((8/,)«-(SR)«)«   ...       (5) 

Eliminate  ir  between  (4)  and  (5),  and  we  obtain 
d,  Sp _  dp 

Integrating,  and  remembering  that  when 
/5=B,  SpssSa^  we  have* 

Eliminating  Bp  from  (5)  and  (6),  we  obtain 

'"-•-rCf^-^)    ■     •    •    •"> 

Now  let  8r  be  the  extension  of  the  inmost  lamina  we  have  from  (6) 


2       \r  m)     ' 


(8) 


and 

pr 


^  e8r  / b r\ 

""   2  \r    r; 

therefore  eliminating  bS,  we  obtain 

,^J^(^) (9) 

(3)  The  more  nsnal  method  of  treating  the  question  is,  to  neglect 
the  compression  and  to  consider  that  the  total  area  of  the  transverse 


•  FanimlA  (6)  wm  cammimicated  by  A.  S.  Hart,  Etq. 
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Bectiou  of  the  metal  undergoes  no  change ;  under  these  circumstances 
equation  (3)  remains  the  same,  but  instead  of  equation  (4)  we  obtain 


or, 


d.p  Bp=0 (10) 


If  we  treat  these  fundamental  formulte  in  a  similar  manner,  the  follow- 
ing equations  can  be  ol)tained — viz., 

r8r=/)S/)=R8R (11) 

.,=.rSr(-l^±)        ....        (12) 

P  =  .S.(±_1)      ....  (13) 

It  will  bo  remarked  that  the  two  methods  of  treating  the  question 
(which  I  shall  hencefortli  sj^eak  of  as  Ilart's  and  Barlow's  respectively) 
lead  to  different  numerical  results,  but  the  truth  is  probably  between 
the  two ;  hence  any  conclusion  to  which  they  both  unmistakeably  point 
may  be  unreservedly  accepted. 

(4)  I  shall,  in  the  first  instance,  apply  them  to  show  the  serious  loss 
oT  strength  involved  in  the  constmction  of  a  gun  of  homogeneous  metal. 
For  this  purpose  consider  the  inmost  and  any  other  lamina,  and  sup- 
pose the  inmost  to  be  stretched  to  the  utmost  extent  consistent  with 
isufety,  then  if  we  had 

Br    _   Sp 

~r  ^ 

the  second  lamina  would  also  be  stretched  as  far  as  is  consistent  with 
safety ;  if  this  were  the  case,  all  the  lamina?  would  be  on  the  point  of 
yielding  at  the  same  instant,  and  no  pai-t  would  then  be  unnecessarily 
strong.  But  this  is  very  far  from  being  the  case,  and  it  will  be  found 
from  Barlow's  formula  (11)  that 

^=-r!- .  Il  (11) 

p       p^        r ^     ^ 

To  obtain  a  similar  formula  from  Ilart's  principles.  Eliminate  8r 
between  (6)  and  (8),  and  we  obtain 

Bp  _r'  K^  +  p\Br  .    . 

^^  p'  R^-fr^    V      •         •         •         •        ^     > 

Take  a  gun  of.  6-inch  calibre  and  10  indies  of  metal,  and  consider 
the  laminse  whose  respective  radii  are  3,  4,  5     .     .     .     13  in. 

Then,  according  to  Barlow,  if  the  first  is  strained  as  far  as  it  can 
be  with  safety,  the  second  will  only  bear  ^  of  what  it  can  with  safet}', 
and  the  others  in  order  W.  Wi  A-  taj  A'  t%z^  t^p  if  j*  t*d'  ol  what 
they  are  capable  of  bearing.    According  to  Hart,  these  numbers  wouia 
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f^l  +  M).  1^1  +  VW).  rh(l  +  Hi).  tJ ;r(l  +  iH),  t*^(1  + 

it  is  plain  from  both  these  series  of  numbers  that,  when  the  inmost 
Umina  is  stretched  as  much  as  is  consistent  with  safety,  the  lamina 
which  is  only  two  inches  farther  from  the  centre  is  only 
stretched  the  ^  or  ^1  4  tVV)>  say  about  -fth  of  what  it  can  be 
8tit;tched  with  safety,  while  those  near  the  outside  of  the  gun  are  not 
sUtitched  -^th  or  jj^th  part  as  much  as  tiiey  might  be  stretched  with 
with  safety,  and  all  their  remaining  strength  is  useless. 

r'  4-  o' 

It  may  be  remarked  that  the  factor  in  Hart's  formula,  — -IJ_    will 

be  but  little  greater  than  unity  for  the  laminae  near  the  bore,  and,  since 
p  must  be  less  than  b,  must  always  bo  less  than  2  ;  from  hence  it  will 
foUow^at  the  strain  on  the  successive  laminae  is  distributed  very  nearly 
acc(xding  to  Barlow^s  formula. 

(5)  There  is  another  conclusion  deducible  from  Barlow's  formula. 
Let  us  suppose  the  bore  of  the  gun  to  be  increased  till  its  radius  is  x, 
and  suppose  the  metal  removed  to  be  replaced  by  an  incompressible 
substance  which  offers  no  resistance  whatever  to  extension;  under 
these  circumstances  the  force  of  the  explosion  is  the  same  as  before, 
aad  it  is  now  supported  by  the  part  of  the  iron  that  has  been  left ;  and 
it  can  be  easily  proved  that  the  gun  will  be  stronger  than  it  was  before, 
m  long  as  the  remaining  thickness  of  the  iron  is  greater  than  the  radius 
of  thebcHne. 

Smoe  the  lining  transmits  the  pressure  after  the  manner  of  a  solid, 
the  pressure  per  square  inch  on  the  internal  surface  of  the  iroi^  is 

reduced  to  £L ,  hence  from  formula  (18)  we  obtain 

X 

Now  die  ultimate  strength  of  a  gun  is  measured  by  the  pressm-e  which 
stretches  the  inmost  lamina  to  the  bursting  point ;  hence  if  p'  and  p" 
are  the  ultimate  strengths  of  the  two  guns,  p'  will  be  the  value  of  p 
fean  equation  (18),  when 

r 
the  tenacity,  and  p"  the  value  of  p  from  equation  (16),  for  which 

=t; 

X 

hence 

p'=  T. 

VOL.  XI.  N 
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and 


therefore 


and  p",>  P'  so  long  as  jur— x-  >  Rr  —  r*,  or  so  long  as  a;  is  loss  than 
R  —  r.  The  value  of  x  for  which  p"  is  the  greatest  possible,  is  dearly 
^  R.  If  it  were  possible  to  remove  the  iron  from  tlie  interior  of  the  gun 
abore  cited,  and  replace  it  in  the -manner  proposed^  ihe^un  would  be  as  strong 
with  only  8  inches  of  tron  as  it  was  with  10  inches,  and  with  S^  inches  of  iron 
it  would  be  stronger  than  with  10  inches  in  the  proportion  of  about  7 : 5,  i.e , 
according  to  Barlctd's  formula.  If  Harfs  formulce  are  ^  employed,  similar 
results,*  though  much  more  complicated,  a^e  obtained — which  in  the  caseef 
the  gun  cited  lead  to  a  nearly  identical  result,  viz.,  thdt  the  gun  is  stront/^r 
with  any  thickness  of  metal  not  less  than  3 '2  indhes,  and  is  strongest  when  iis 
thickness  is  reduced  to  6*32  inches, 

(6)  The  foregoing  investigation  is  based  upon  a  supposition  whicli 
can  never  be  realised,  ^az.,  that  the  lining  of  the  gun  ia  an  incompres- 
sible solid,  and  one  that  offers,  no  resistance  to  extension.  We  will 
now  examine  the  case  in  which  the  gun  consists  of  two  cylinders,  one 
fitting  the  other  exactly ;  we  -will  denote  by  r'  the  internal  radius  of 
tlie  outer  cyUnder,  by  e'  and  e"  the  moduli  of  elasticity  of  the  inner  and 
outer  c}'linder  respectively,  and  we  will  use  the  same  notation  in  other 
respects  as  before. 

We  will  treat  tJiis  question  on  Barlow's  principle,  i.e.,  we  shflfhavo 
the  two  fundamental  equations. 

pS/)=rSr=r'Sr'  =  RSR 
and 

dp  '^   y 

integrating  and  rememberiijig  that 

^r=  p  when  p  =s  r 
we  have 

pr— 7rp=ErSrl 1 

*  If  the  intermd  radiiis  of  the  original  gun  is  increased  to  x,  the  gun  will  be 
strengthened  bo  long  as 

«  (b*  +  r«)   <  B  {  Vb*  +  b*  r»  -  H  -  Br} 
and  its  strength  is  greatest  nrhen 

AT «  0*485  B 
i.e.,  according  to  Hart's  principle. 
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whence,  if  p'  is  the  pressure  per  square  inch*  transmitted  to  the  inner 
surface  of  the  outer  cylinder,  we  have 

But  ecpiation  (13)  gives  us,  remembering  that  rBr'=zr'ir 
aod  therefore 


or 


--^{<j-^)-"(^-i)} 


m 


Kon. — ^Deductions  can  be  made  'from  Haii^s  principle  in  a  similar  manner,  but 
complicated  equations  are  obtained. 

This  last  equation  will  enable  us  to  institute -a  direct  eonxparison  be- 
tween tlie  method  of  strengthening  a  gun  by  encasing  it  in  wrought 
iron,  and  that  which  seeks  to  effect  the  same  object,  by  lining  it  with 
wrought  iron ;  the  difTerence  will  be  most  conveniently  exhibited  by  a 
numerical  example. 

(7)  Take  a  cast-iron  gun  of  calibre  6. inches  and  thickness  of  metal 
10  inches,  convert  it  into  a  gim  whose  xalibre  lAnA  ber  10  inches; 
required  (1st)  the  thickness  of  the  wrought-iron  casing,  (2nd)  the 
thK^ess  of  the  wroueht-iron  liaing  nvbteh^nuidt  be  app^cd,^40  tiiat 
rmdfft  the  same  internal  pressure  per  square  inch  it  may  be  as  strong 
as  it  was  before  its  cahbre  was  enlarged. 

For  the  sake  of  simpUcity,  I  shall  assume  that  the  modulus  of  elas- 
ticity of  wrought  iron  is  double  that  of  cast  iron,  which  is,  on  the 
average,  nearly  the  case. 

(a)  For  the  gun- of  6  inches;  calibre- we  have  (13)— 


•=  ^~} 


{(f-^)-Kf-i)} 


where  r  =  3  And  r  =  13 ;  for  the  second-gun  we  haver (sij^ce  jb"  ;=;2b' 
=2e)  from  (17) 

p= r 

r 

iAei8r  =  5,T'  =  18,.aiidB  is  the  eflcternal  raJdiiis ;  bow  p  jmmI  e are 
tne  same  in  both  formula,  and,  the  inmost  kmitia  being. of  cast  iron, 

the  weakest  point  in  both  guns  wiD  be  equally  triedof  —  in  both   are 
equal.    Now  on  substituting  numerical  values,  the  first  formula  ^ves 

N  2 
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,_  eSt      10 

the  second  gives 
Hence 

10      J  +A_.^o 


18  13       B 

...  12.  „_!  and  K-  i?2  =  I6i 
»        13  8  ^ 

or  the  wronght-iroQ  casing  must  be  3  J  inches  thick. 

(*).  I*t  ns  suppose  »  to  denote  the  external  radius  of  the  wroTight- 
iron  lining ;  in  this  case  the  condition  of  equal  strength  will  be  that  the 
inmost  lamina  of  cast  iron  shall  be  equally  strained  in  both  cases :  hence, 
as  before,  we  have  for  the  first  gun — 

,       kSt   10 
'  =  —  IT 

and  for  the  second  gun — 

were  r=6,  r=13  and  b'=2e"=2b 

the  ccmdition  of  equal  strength  being 

Sr  ^  Sx 
r        X 

Hence  we  have  for  the  determination  of  x  the  equation 

^a  i  A- J i^\  =  J«. 

.-.4?  =  5'88. 

Whence  the  thickness  of  the  iron  lining  is  about  \  of  an  inch.  A 
lining  i  of  an  inch  thick  on  the  inside  retidering  the  gun  as  strong  as  a 
casing  ^^-inch  thick. 

If  we  solve  the  above  question,  supposing  a  is  the  internal  and  b  the 
cxtcmal  radius  of  the  original  cast-iron  gun,  and  if  we  suppose  that  the 
bore  is  to  be  increased  to  r,  then  if  t  is  the  thickness  of  the  wrougfat- 
iron  ciasing,  we  shall  have 

T«R-^^ 19) 
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and  if  ^  is  the  thickness  of  the  wrought-iron  lining,  a  general  value  for  t 
can  be  easily  found,  but  it  is  compliokted ;  however,  in  all  practical  cases 
we  have  very  approximately* 

'=(-— >-5lE:2r W 

(8)  I  will  now  apply  these  f ormulsB  to  another  case.  Lot  there  be  a 
cast-iron  gun  whose  internal  radius  is  a,  and  external  radius  is  r,  and 
another  gun  consisting  of  a  wrought-iron  tube,  whose  internal  and  ex- 
ternal radii  are  r  and  r'  respectively  placed  inside  a  cast-iron  gun  whose 
internal  and  external  radii  are  r'  and  b,  required  to  compai'e  their  ulti- 
mate strengths.  The  ultimate  strength  of  the  former  is  attained  when 
the  inmost  lamina  is  stretched  by  a  force  equal  to  its  tenacity  (t),  i.e., 
when 

=  T 

S!nee  the  tenacity  of  wrought  iron  is  at  least  four  times  that  of  cast  iron,  it 
folhws  that  unless  the  wrovght-iron  tube  had  a  thickness  of  more  than  half 
the  calibre,  the  train  transmitted  on  the  cast  iron  would  produce  rupture 
before  the  wrought  iron  yielded.  Now  the  wrought-iron  tubes  suggested 
in  the  present  paper  would  never  attain  this  thickness :  hence  the  ulti- 
nute  strength  of  the  second  gun  will  be  attained  when  the  inmost 
hamk  of  the  cast  iron  is  subje^ed  to  a  strain  equal  to  its  tenacity,  i.e, , 
wben 

! —    ==T 


r 

HeDce  if  p  and  p'  are  the  internal  pressures  producmg  the  ultimate 
i^trains  m  the  two  cases,  we  have  from  ^13) 


P  =  T 


R 

and  from  (18),  remembering  that  e'  =  2£"  =  2b 

r  \  r      r       a  / 
Hence  the  ratio  of  their  ultimate  strengths  is 

h  this  formula,  since  R  is  greater  than  r',  and  r'  than  r,  it  is  plain  that 
tbe  first  term  will  ordinarily  be  much  larger  than  the  second ;  e.g.9  take 

*  If  W9  QM  formnU  (20)  in  the  abore  example  we  obtain  <  -  tt»  the  exact  raluO 
^  0*38.  An  inspection  of  eqnations  (19)  and  (20)  will  ihow  tliat  in  all  practical 
ciiet  T  must  be  many  times  greater  than  /. 
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the  csuit^iron  gun  a»befo]»,  and  replaoe  the  imnoeit  mch  of  metal  fay 
wrought  iron^  thea  K.=rl3,  r'  =»  4^  r  =  a  =s  3,  aud.we  ahail  find. 

p':p::212  :90i 

or  tketnere  substitution  of  one  inch  of  wrought-iron  for  an  in€h  of  cast  on 
the  interior  considerably  more  than  doubles  the  strtn^fih  of  the  gun. 

If  we  enlarge  the  bore  up  to  13  inches,  and  then  line  it  with  wrought 
iron  1*5  inches  thick,  so  that  r  =  13,  r  =  6*5,  r  =  5,  a  =  3  we  shall 
find  p'  =^  1*86  P,  or  the  gun's  strength  is  nearly  doubled!,  although  its  caUbre 
w  increased' from  6  inches  to  10  inches. 

It  can  be  easily  shown  that,  if  a  cast-iron  gun  is  cased^in  wrought 
iron,  whose  external  radius  is  r',  the  ratio  of  the  ultimate  strength  of 
the  gun  will  be  given  by  the  fonnula 

i::  =  J5_.i^Jz!L+iL.'^Jz£        .       .     (22) 

p  r'        R  —a        R       R— a 

wJdch  shows  tluzt  scarcely  any  thickness  of  wrought-iron  casing  will  mate- 
rially  slreugthm  the  gun;  e^.'m  the  last  example  suppose  the  calibre 
increased  to  10  inches,  and  the  casing  of  wrought  iron  to  be  4  inches 
thick,. so  that  r*  =  17,  we  shall  find  p'  :  p  : :  176  1 170;  or  that  the 
strength  is  scarcely  increased.    In  fact  if  the  thickness  of.  the  caong^ 

p'  R'-^  f 

is  infinitely  great, —  only  equals  —I — ,    which  is  neTecmuch  greater 

B  R— «. 

than  unity. 


The  Chaibxait  :  In  this  veiy  interesting  paper  which  you  hare  heard  from  Hiyor 
Palliser,  there  are  doubtless  many  points  upon  which  sentlemen  present  may  wish  to 
oflter  obteiiationt.  AU  I  woidd  aak^  of  you  is,  as  the  sslgeol^  i&  »  vmy  wii»  one 
inrolying  much  detail,  that  you  will:  be  good,  enowgh  to  ocmfinow  youcselTee  stiicUj 
to  the  subject  of  the  paper. 

Captain  Harrison,  B.A.  :  There  are  two  points  in  Major  Palliser*8  interesting 
paper  that  it  strikes  me  he  did  not  allude  to,  and  which,  I' think,. are  very  imoor- 
tant  both  as  regards  his  system  of  guns  and  bis  systimi  of  proj^iles.  It  is  simiMy  9» 
to  their  relative  cost.  Major  PallSer  evidently,  I  think,  proposes  to  utilise  our  csst- 
iron  guns.  We  must  take  itfbr  granted  that  his  system  :willib»  infinite jrxtei]»r 
than  a&v  system  we  have  at  present,  if  it  is  equally  efficacious.  But  he  also  inti- 
mated that  he  proposed  to  malM  new  guns  on  this  principle.  Now,  I  think  it  is  veiy 
desirable,  if  Major  Palliser  can  do  bo,  that  he  shotdd  tell  us  what  is  the  relative  cost 
both  of  the  conversion  of  our  old  cast-iron  ^uns  on  the  system  he  proposes,  and  also 
of  making  new  guns  on  his  princmle.  I  thmk  the  same  question  apphes  to.  his  very 
wonderful— I  was  eoing  to  sav,  discovery — it  is  hardly  a  diseovefyi  but  tlie  sweess 
he  has  attained  with  these  chilled  projectiles,  not  only  with  shot  but  with  shell,  and 
the  experiments  with  which,  I  have  had  the  pleasure  of  witnessing  from  the  very 
commencement,  has  been  very  great.  He  spoke  of  the  satis&otion  which  eveiybodj 
had  at  Shoeburyness,  except  himself,  with  the  12-lb.  projectiles.  I  saw  that  ex- 
periment.myseif,, and.  this  is  the  Erst  time  Iiwas  at  all  aware  thalM^r  Palliser. wm 
dissatisfied.  I  can  only  say  that  if  be  was  dissatisfied;  I  think  he  is  veiy  extftaatr 
because  everyone  else  present  on  the  ground  on  that  oooasion  was  perfectijrastomshed; 
so  much  so,  that  it  led  at  once  to  further  experiments,  which  nave  gone  on  until 
the-  saoosarfult  ressltv  that  we  sae  a*:  the^  pivaent  tira«,  haver  beent  tMmas^- 
2!To«^  only  haire.  his*  proje^tilea^  supplanted  steri  shot,  bnt  we  abeohitely  fiiid>  fPitli 
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regard  to  ttael  alwll  whiofa  w«r6  reported  bgr  the  Iroa-pial»  Ooomittoe  m  the 
owj  jpojeetitos  wfaidi  iwere.  of'xiae  for  attialrnig  iiODsdadi;  bvb,  which.. are.  of 
enomow  coetercirif -wc  covldobtaiathem  of  uaifonn;  qaa^idbj^^'  that  we  oui  now 
ponthvlf  9»f  that  ttoel  shiatt  a*e  no  longer  requk'ed^  aad  thafe  we  shall  -  ' 


hare  shell  of  chiBed  iron  or*  w^bite  ivoo^  wfadcherer  joa  maj  oaU  it.    But  Jithink 
it  is  dearsUo  thalt-Mi^  PalUaersfaould-teliiM  thareutlTeoost-of  iiuMO-pn^tilee ; 
because^  with  the  e&omuMiB  mimher  that  will  be  reqvoed  for.'  this  country,. that 
bsoomee  a  yfftj  naleriai  queation.    ^Hiare  is-  onlj'  one'  other  poisit  which  occurs 
t»me;  it  is,   that  when  Mi^or   PaUiser  besasL  to.'BhDW*  ua  that,  yery  strikiiig. 
eipsranent;  witkregaird  to  the  relattTei8tMiig&  of  thoee  screw  bolts,  .thef«8iilt'waia> 
60  taecessfol  that  it  drove  tho'thia^  out  (Shi&headr  uid  hedkl  not.fintab  hi9< 
explanalioxL     HaTisg  also  had  ithe^  adrantage  of  seeing  the  TCiy  earliest  eniemiBesrte 
intfa  thoee  bohe,  which  were-originaUT  snbmittad  by  Mi^  PaUiser  to-tA^  Jren^plato. 
CbBiBiittee,  and  hie  earlieet.  letter- on  the  subjectiaa '  reoorded  in  thee  repovte,  I 
iimk  timt  thoe»  Ix^a  faatpv  not  yet^  met  wifth  the  reward  that  th^  dteenre. 
Bdt  I  nmat'  saj-that  qnmtefrupteJIy  they  have  been.  succeedaL    I:  may  be  w*on|^» , 
beeaose  r  am  not  awar*  whait  decisionfiiiia  been'  ooowi  t«,  but  I  should  :be  glad  to 
hearUiat  they  haye  been  adopted.    Theoo^-objeotten  that*  I  bare  heard i  alleged'. 
Munstthent  is  not  a  yery  strocgone,  whiohie,  that  they  do  not  grip:ib  thB^oantve 
of  thfrihlpv  ^^t^  there  is  that  nanon^  part    I.  imagiiiD  >  Ma^or  BaUiaerr  ca&  teli: 
OS  whsther^thnreds  any  wa^  of  obyiatiBg^  that,  or •^vintheritis  a  homA-fiie  objeetlon* . 
llMtl  thti^ -would  also  bi»iiifeeiesthig^nBi  andifiie.waiildbe  Idadeneiii^toaa^' 
uMierliie  mtem  of  stopping  tlre:bi«eoh  oi  these  guns  tie  at  all  acted  vefOBOLhjii^ 
experimeot'wiii^  he  began  to  showcmsw 

Mr.  BBUCwn&y  OJB). :  I  do  not  know/v^wther -yisiion  ati  this  Institution  a»ei 
ifloved  to  speak.    I  faayo  asked  MM^  Balhaer,  and  he  tells  me  that  Ihey  are.*. 

TheCHinMCir;  Certainlyv 

Mr.  BiftAJiwssx»:  The  hist  spentoi  has  pnfe  somoqiMetims  about  the  vehUire^oet 
of  thspn^eetilee  made  of  chilled  ivon,.and:o£ihBsoaadeL  of  steeL  Lnwy  eayrthat  I 
hsdeecaeion  to  enqniro^nnto  that. sdbjeot^' and  I  disoof ared > this.yeryatr&Hni^'fiwt^ > 
thst  a  steel  shell  inrroHea^  iB^th»  fiMt  instanoe,  a  solsdrAwyngrwhich  .leqniiMa  toibe^- 
bored  oat  inrordarto  inato  t^ahell  cavity,  Bitbso  veMdrea^to  bettafned^aleiani]^ 
lad  hsfe'odnr'wort^dooe'toit.  QOte  rseolt  is^.  thai  ;tM' cost  of  the  steel. wha^  is 


betsd  out;  andkiBflfde  iiiko  natCLwaata  totning;  is «adiearly>.aa  poaBihie.  the  wfaale^  cost: 
ofaMliBer«k^ofth»aaBMstaaandwiei^t.  Tbttftwit,  I  thinks  yits ihe^qoaatibn;: 
of  telatiw  oeat  into  a  yerj  aimple  form^  As  qsigaada » the-^operattoajof  tVe  bottatfbr 
fsrt<siiiiglh»*ainsow^platear  I^  a9*n*oi^i;tneef^  <wae«xtreiBeIyiateMeted  inthcieauit: 
tiMi*wa»dayildyed  hy  thb  use  olr these  bolti?  Weare  atwasetfaatda.  nmehBaeey^t ia* 
le^tisila-to'  avmliaU  saddsD  cfaangee  of  fbxvip^  and  Ihkgineeia  n^iO'knaw^  theiri 
besants,-  take  care  to  apeetfy  that  there-  shall  net  be  any  .BmalLoettai,  or^othMabiraft': 
elnagetrf'fiBRDisai^piece.ofiffosrezpoaed.teAnotimiorTihration;  beoaauei  if  vthwei 
bs»  it  it  e  asre  qnsslSan  of  time-  aa-  to  f^autuie  ensuingi  Eoaaneit  jBusty.if  thsae  be* 
ttabmipti^nBgeof  lamL  I  haeehadivei^iaBBy'nattkad^caaBa  come- before  ine^in. 
nyezperienoe^.  One' o^the^ strongest, peobably,  waethecase of  a. fly-wheel. shaft; 
n|hlssn  iMBiiea-^iii--dh— eter;  iphkbefter  wvekng  t^elre  .yBa«i'^bEoke^£ranLino.othlBr.' 
ettnelhatateBB-hmingikaiaddeff  mfeetk>nni{^  itiof  half  aa  inch  ob  eaeh  side^ 
^Elat'wh&ob  haa- beev- kBomD  to  Engineers  as^axbaBe-fint  in> thenconstraetsen 4)fl 
Ml  wuBd  stnritorrnmshineiy, .  Miywr  PlaMisw  hns  eertAndy  a|;iplied  is  thiKmoat: 
■weessftt  nanHHrte- tissee  bolts.  Whan  you.  oomeito^coneidMr  the  rcaiQK.of. 
ill  I  tfaiirir  in-  ia  ohrooa:)  nomUMatiWi^.hvre:  been  told.  b7  Major:  PidliaeK  heaa4a 
deit^weniay^tedrant  thethnety.  The >theoey jof it» I  pmaiwii/ ia: thiai  thntowhen. 
tbittaigetiir'.alnBe]E/  tbste  ia^  a  certain  amoit  ■  of  ■Tnomanfains .  whsdr  haatto  be~ 
Mositted' imisomerwny.  It.nayvba-oonaanied.ia  elongating  ain^  which,  haa  t^ 
^iftisnk  seotjans^f  unda^heffstthechangei-from  the  kn^the  aaatt  eeetion  may  be 
^abrapL  TBbihat'ia.wfaiD'yoapaesteoithenMal.to  the>Uigac(I  oanthandb^^ 
«x|Nais  'HiniihDaft  srdiagrnn^  bo*  I  wiHunotbeiatithB^paine  of  doinf^'that)  thevswdJ^ 
«*>ion^  nime  itJae  to  omliiiioaFito  stastekithelai^Bv Wthecwbnla  iombtd  theahot . 
MBamaktia^ t  tfctTOieyoiiit  i  whereat  if  7o«lianB-tbBrshank;of  the.i)oU»  efnaUj 
ttiatt  with  the  "bottom,  the  thread  of  the  boit  it'cqaally  d^fiaikle  of  ectention  $  and 
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thereby,  the  extension  of  the  bolt  takes  place  equally  throughout,  and  the  momentiun 
of  the  shot  is  consumed  in  that  extension.  In  fact  we  saw  that  when  the  tripod  wa# 
put  on  the  table,  the  elasticity  of  the  table  did  that  which  is  done  by  the  bolt  itaeE 
I  think  that  is  the  theory  of  that  which  Major  Palliser  has  so  well  brought  before  tu. 
As  regards  the  projectiles  themselyes,  I  was  extremely  interested  with  this :  Tiz^  that 
when  those  projectiles  were  fired,  and  broke  up  as  they  did  in  portions,  alUiou^  the 
points  frequently  passed  through  and  were  entirely  uninjured,  as  they  are  now,  if 
}-ou  picked  up  the  portions  mat  passed  through,  and  laid  your  hand  upon  the 
fractured  metal,  not  upon  the  outside  which  had  been  in  the  neighbourhood  of  thf 
target,  but  on  the  interior  portion,  it  was  barely  warm ;  but  if  you  picked  up  pieces 
of  a  steel  shell  that  had  failed  to  pass  through  and  had  broken  up,  they  would 
bum  your  hand.  The  conclusion  is  obrious,  that  in  the  chilled  shell  there  has  been 
no  work  consumed  in  altering  the  form  of  the  shell ;  but  the  whole  work  has  been 
consumed  in  destroying  the  tar^t.  In  the  steel  shell,  the  form  of  the  shell  hsd 
been  altered ;  you  could  detect  it  by  the  eye  and  by  measurement,  but  eren  could 
^ou  not  have  done  so,  the  test  of  warmth  told  you  that  there  had  been  a  work  done 
m  the  slioll  in  changing  its  form,  and  th^i^fore,  the  shell  could  not  perform  the  work 
which  it  had  to  do,  namely,  to  penetrate  the  target. 

Captain  B.  A.  E.  Soott,  B.N. :  As  nobody  else  seems  inclined  to  rise,  I  wish  to 
make  a  few  remarks  upon  the  sul^ect.  America  is  now  building  a  large  number  of 
wooden  conrettes.  The  vessels  of  this  country  will  have  to  Iw  prepared  for  all 
eventualities.  I  need  not  indicate  the  powers  whom  we  are  not  to  fear,  but  whom 
we  are  still  to  be  prepared  for.  Now,  it  is  at  present  in  contemplation  to  lessen 
the  heavy  weighting  of  plated  ships,  and  it  has  Men  more  than  once  put  forward, 
that  vessels  should  carry  half  the  amount  of  ammunition  which  is  at  present  put 
on  board,  and  that  the  remainder  of  the  ammunition  should  be  taken  in  trsn^rt«, 
and  supplied  abroad.  If  that  be  done  there  will  be  a  saving  in  weight ;  but  it 
would  still  be  of  great  consequence  to  have  projectiles  that  will  be  good  at  all  tim^. 
If  you  take  a  chilled  shot,  however  good  it  may  be  against  an  armour-plated  ship, 
especially  when  fired  at  nght  angles,  that  chilled  shot  will  be  of  little  or  no  use, 
comparatively,  in  firing  through  the  side  of  an  unarmoured  vessel.  What  you 
want  is  steel  shell  of  large  pow&r  capacUi^.  These  chilled  projectiles  have  not  tbst 
advantage.  The  chilled  projectiles,  thanks  to  M%jor  Palliser  and  others  who  hsve 
devoted  much  attention  to  the  subject,  are  good  in  attacking  an  iron-dad  ship.  Bat 
as  I  have  said  before  in  this  hallrwith  respect  to  steel,  you  can  temper  it,  so  as  to 
be  tough.  The  thinner  steel  is,  the  better  you  can  temper  it.  1  believe,  wiUi  the 
same  amount  of  attention,  and  the  same  means  of  knowledge  given  to  our  steel 
inanufooture,  which  Major  Palliser  has  applied  to  chiUed  diot,  that  it  would  result 
in  a  cheap  steel  shell.  I  may  mention  that  Mr.  Whitworth  is  at  the  present  time 
making  steel  shell  which  have  been  very  even  in  their  results,  and  are  somewhst 
cheaply  made ;  and  much  more  still  may  be  expected  in  that  dii^ction.  To  mr 
own  mind  the  experiments  that  have  been  made  in  firing  angularly  at  plates  (and 
wo  may  be  tolerably  sure  that  that  will  be  the  general  way  in  which  we  shaU  engage 
at  sea  we  shall  scarcely  ever  fire  at  right  angles),  have  not  been  satisfactory.  I  see 
that  they  are  manufacturing  at  Woolwich  at  tiie  present  time  seven-in<£  chilled 
shot  I  believe  there  are  no  chilled  shell  of  seven  inches  being  manufactured.  I  eee 
that  the  chilled  shell  for  the  nine-inch  eun  which  is  being  manufactured  only  hddi 
2  lbs.  13  oz.  of  powder.  That  is  certainty,  a  very  small  amount,  indeed.  You  want 
a  very  much  larger  amount ;  and  it  is  steel  alone  that  will  not  break  up  with  the 
thinness  of  shell  necessary  to  carry  that  large  amount.  There  is  another  point  .— 
The  chilled  shell  require  studs,  or  some  other  means  of  bearing  them.  The  shell  . 
that  were  sent  out  to  Halifax  the  other  day  were  certainly  not  covered  over,  and  the 
studs  were  smashed  up.  I  know  that  they  can  be  put  in  cases  or  boxes,  but  in 
time  of  war,  when  large  numbers  of  shell  are  carried  from  one  place  to  another, 
you  will  never  be  able  to  pack  them  in  that  way.  That  was  one  of  the  difiloulties 
of  the  lead-coated  shot  before,  and  it  is  one  of  the  difficulties  that  we  shall  set  info 
with  stud  shot  hereafter.  I  will  now  turn  to  the  question  of  strexigthenmg  the 
cast-iron  guns.  What  we  want  is  not  only  a  gun  that  will  stand  its  charge  on  • 
being  fired,  but  a  gun  that  will  not  break  up  when  it  is  fired  at    There  is  a  very 
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brittle  metal  outside,  which  is  exoeedinglj  thin<  A  strong  metal  is  put  inside ;  and 
as  bng  as  that  metal  is  not  extended,  so  as  to  rest  against  the  cast  iron,  your  gun  is 
lecme.  But  bow  do  you  know  when  it  will  not  extend  so  as  to  bear  against  the 
ontsr  cast-inm  easing?  I  am  not  aware  of  any  way  in  which  you  can  test  it.  I 
bdiere  if  the  firing  were  continuous  that  you  would  find  your  gun  going ;.  especially, 
if  jou  left  off  firing  in  cold  weather,  and  began  again  in  warm  weather.  I  believe 
^  borsting  of  guns  with  the  present  large  dia]^;e8  to  be  a  yery  serious  matter ; 
it  might  result  in  the  loss  of  an  action.  Certainly,  we  coidd  not  afford  to  take  on 
board  ship  a  gpim  that  might  burst  when  fired,  or  break  up  when  struck  by  a  hostile 
■hot  QThere  is  another  point  I  would  mention.  As  £ar  as  we  hare  experience  at 
t}\jd  present  time  of  coiled  tubes,  it  is  exceedingly  difficult  to  weld  them  together  so 
M  to  make  a  complete  joint.  When  fired  with  high  charges,  the  coils  separate. 
When  that  gun  of  Sir  William  Armstrong,  the  dOO>pounder,  whidi  afterwards 
blew  its  breech  out,  was  proved,  the  coils  changed  in  the  proof;  at  each  round 
yure  was  an  alteration  in  the  inner  tube.  We  know  that  there  is  great  difficulty  in 
wriding  an  iron  tube  so  as  to  make  it  stand  for  the  interior  of  a  gun,  and  you 
emnot  put  cast-iron  outside  a  steel  tube.  The  only  gun  that  was  tried,  that  was  made 
in  that  way,  burst  at  the  first  round.  I  beUeve  it  to  be  essential  for  the  endurance 
of  oar  guns  that  we  should  have  a  steel  tube  inside  and  the  strongest  metal  we  can  put 
on  over  it.^  I  regard  the  efforts  that  are  now  made  at  the  Gun  Factory,  at  Woolwich, 
SA  most  satisfiMstory ;  and  I  think  great  credit  is  due  .to  the  Superintendent  and  his 
msBager,  Hr.  Ffttser,  for  the  system  of  manufacture  they  have  introduced,  which  is 
undoubtedly  at  the  present  time  the  best  known.  I  do  not  think  I  need  go  parti- 
cilariy  into  the  fact  as  to  the  competitive  guns.  I  can  only  say  that  I  dissent  iu 
tdto  about  No.  1,  No.  2,  and  No.  3 ;  I  do  not  wish  to  go  into  that  But  as  to  the 
guning  twist,  there  is  a  great  mistake  usually  made.  It  is  said  that  your  shot 
ibould  start  easily,  and  should  then  be  whirled  up.  It  happens  that  when  you 
poak  your  shot  home,  if  you  have  an  even  twist,  that  the  stud  or  bearing,  or 
whatever  it  may  be,  is  resting  against  the  loading  edge ;  and  when  the  powder 
is  acting  upon  it,  it  has  a  little  space  to  move  in,  whether  it  is  the  800th  part  of  an 
inch,  or  whatever  it  may  be,  before  it  touches  the  bearing  side  of  the  groove,  and, 
aU  danger  is  over  as  soon  as  the  shot  has  moved.  Therefore,  I  do  not  see  the 
vahie  of  that  argument  as  to  the  saining  twist,  and  it  seems  that  Major  Palliser 
bimself  has  verj  peat  doubts  on  the  matter.  I  think  that  great  variations  have 
been  made  in  this  rifling.  When  Cantain  Haig,  the  Assistant  Secretary  of  the 
Ordnance  Select  Committee,  assisted  Major  Palliser  in  rifling  his  gun,  the  rifle 
tvist  commenced  not  where  the  shot  lay,  but  it  woe  at  that  point  verv  nearly  half 
ths  amount  of  twist  at  whidi  the  rifling  terminated.  I  observe  that  the  Ordinance 
Sdeet  Committee  are  gradually  working  back  to  the  even  twist,  and  I  have  not  the 
9l%htest  doubt  they  wSl  end  there.  Despite  what  Mf^or  Palliser  has  done,  and 
be  has  shown  soide  admirable  experiments  this  evening,  and  is  entitled  to  very  great 
^^v^dit  (nobody  who  has  taken  these  thmgs  in  hand  but  knows  what  neat  thought 
>ad  attention  they  require,  and  must  give  Major  Palliser  full  credit  for  everything 
be  has  done  in  that  respect),  I  say  despite  all  this,  I  dissent  with  respect  to 
^^lengthening  the  oast-iron  guns ;  and  I  dissent  also  with  respect  to  introducing  a 
^billed  projectile  without  a  much  fuller  trial  of  steel,  which  I  am  sure  is  the  material 
we  shaU  ultimately  come  to,  just  as  we  shall  come  to  an  even  twist  in  rifling. 

Captain  Tylkb,  When  Major  Palliser  replies,  I  hope  he  will  be  good  enough  to 
tsU  OS  something  more  about  the  chief  points  of  his  projectiles ;  and  whether  he  has 
fixed  upon  any  particular  shape  as  being  the  best.  Captain  Scott  referred  to  that 
fvbieot  to  some  extent.  And  perhaps  he  (Major  Palliser)  would  go  on  to  say  whether 
be  has  tried  flat-hraded  shot.  I  observe  that  the  shot  in  some  of  those  diagrams 
bare  round  heads,  and  not  pointed  heads,  such  as  those  which  have  gone  through 
*bs  armour-plate.  It  will  be  very  interesting  to  know  what,  in  the  conrse  of  tho 
experiments,  are  the  exact  results  obtained  from  different  shaped  heads  to  the  shot. 
As  r  have  understood  hitherto,  these  pointed  shot  will  go  throueh  the  armour-plates 
»oro  easHv  when  they  are  fired  directly  at  them ;  irticreas  the  square-headed  or 
wnnd-headed  shot  will  penetrate  more  easily  than  pointed  shot  when  they  are  fired 
at  an  angle  towards  them.    With  regard  to  the  bolts  that  Major  Palliser  has  shown  us, 
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the  exporiBiaitfl' were' ezoeedinglj  intereataiie ;  and  remind  hub,  aa.tliej  taxut  hasre- 
reminded  Mrj.Bransw^llt 'niu>.  Bpokm.  so.  iwu  on  the  salqect,  of  the  "waj  in  whioU 
axles  haare  coma  to  be  made  in  railway  engines.' aad.raihray  caariages.  It  waa 
found  when  the  asles  were  made  with  pafaUeljBides  that  from,  the  want  of  elas^ 
ticity  they  broke  rapid^  and.  suddenly  near,  thei  wjooeela;.  but  by  being  made 
tfaimier  and.  thinner  in  the  midittn,  tbsy  at  last  azriTed  at  a-  point  when  Huiy 
were  aetDaUy> stronger  Uian  when.  tbe(y> were  thicker.  Very  much. the  same  reanU 
ooours  with  these  l&lts  of  Major  BaUiser.  By  makings  them  thtaner  at  one  pfurthe 
really  makest  the  wiiole  bolt  stronger  than  .they  would  otherwise  be.  There  mifl^ne . 
point  bfoaght  ibrwardiby  Mrt  BramweU  that  I  could  not  agree:  wdkh.;  .and  that  was 
with  refeienoe  to  the  leaaoujwhy  these  chilled  shot  peaeteate  soimiBch  better  thaa  the 
steeL  Mr.  BffBmwell.g«re  ue  a  rery  lueid  eiplaaation  upon  that.poimt»  and  told'iis 
how  it -was.  thai  the  steel  shot  was  much  hotter  than  the  ohiHed  shot  after,  it  .had. 
struck  tbn.targiBt ;  and  he  deduced  frat  that  fact  that  thesteelshot  hadldone  its  werk 
in  alterin^dfs  own  shape^whi]A:'tiiechilIed  shot^ as  I.imdemtood  hue,  liad  expended 
its  work  in.peastratingihe'target;  "Now-,  L  appsehend,  that .  steel  shot  and  chiliad 
shot  haye  both  the  same  amount  of  week- to.  de  in  peoetratinA  a  tevget  I  didjMt 
quite  understand  how  it  could  be,  if  there  be  an  alteatbn  of  ^pe  in  the  steel  ahot^ 
why  so  aneeh  heat  should .  be-  developed..  I .  should  *  like  to  know  whether  thot  has 
been  satisfectorily-  ascertained  ficom  a:great.unadier  of  ex^aenments^  or  whether  there 
may  have  been,  some  mistake  about  one  aeoidental  case.*  It  is  quitecldar  that  steel 
shotmay  be  made  so  yeey  hard  that  almost^  no  alteration  of  the  shot  would  occur  in 
striking  a  tecget;  as.  is  the  caee  with  chiliad,  shot.  Therefbre^  if  wet  could  eeb  a  little 
more  infioematioa  uponr  this  subject,  and  perhaps  M^or  PaUiser  will  be  able  to  giro 
it  to  ii8»  it  wioold  be  yenr  intarerting. . 

OaptainrMoT^Trr,  JLA..,  Assti  Sup.  of  Boyal  Ghm  Eaetenes  z  Theee  ia  one  point 
on  whjah  I  hefo  Miyor  PaUiser  will  o^Bbt  some  espUnatioa :  that  is,,  how  he  jpvo- 
{Mees  to  grfu  the  naoeasary  stton^h-to  his  compound  guns  in  the  longitudinal  diveo- 
tion.  Thoieffeotof  the  hmgitndmal  strain,. Jhe  has  claadT  explaiaed,  is  to  bio w^  the 
breech  off.  Itis-in  Jihis  duDeotion  hisgimshaTe  always  shown  great  ^wea^eaa;  and 
it  isiniihiadireetiea  that,  eren  in  guns  altogether  of  wrought-ison,  there  is  a  ten- 
denoy  to  weakness.  M^or  Pallian'^I  do  not  know  that  he  peopoeea  putting 
steellintohis  grou-^pBtsawrought^ixon  coiled  barrel  into  a  caet-irott  caaii^ 
Wronght^iionr  coiled .  barreb  cannot  be  made^  with  solid.. ends  $  oonaequestly  the 
whole  longftndiarial  steamy  oomiag  on  the  inserted  cup  or  pkg  at  the  end  of  the 
bore,  is  jit  present  jresiated  by  the  cast-iron  oaaing  ak»e.  I  hope  that  he-  will  cleariy 
exx^ain  haiw  he  pregoses  to  etfengthen  gnsia  in  thatdirection. 

l)r.  Tnmau.,  E.It.S. :  lam  exoeedingly  reluotut  to  add  to  the.  weight  ahready 
put  upoa.  the  shonldevf  of-  Mi^r  Balliser  by  adding,  to  the  questions  proposed  to 
him*  I  woxdd.beff  permission  to  eznress  the  great  gcatificadoa  with  which.  I  haore 
heard  this  paper  this  erening.  I  think  tbe  spirit  in  which  this  investigation,  has 
been  conducted  is  the  true  spirit;  He  has  gene  on  making  his  footing  sure,  hanng 
lumself  on  the  suxe  ground. of  experinnmtt ^aa  he  went  on» making  experimenta  on 
a  small  scale  before  hd  attempted  experiments  on  a  larger  soale.  I  must  say^  that 
the  course  he  has  pursued  is  each  aa  will  be  justified  by 'the  experience  of  evexy 
Bcientiflo  nuyu'  aecustomed  to  experimental  researeh.  Now,  I  dare  say  there<ase 
many  peraonsj  present: who  would  very  mueh. like  to  know  the  preoise  proceaeiy 
whidi  those  ■wendrafiil  bolts  haire  attained  their  present  tenacity  and  rigidity.  "Wo 
hear  o£  chiliad  shot ;  and  I  am  equally  persuaded  tharei  are  many^present  who  woold 
like  to:  heaecfrom  Major  Palliser's  own  lipsr  hoW'  this  pvooess.o^  chilling  is  oon^ 
ducted.  With  refereaoe  to  the  observations  that  fell  from  Mr.  Bramwell,  resBecting 
the  amomit^.  heat  derelopedf  no  doubt  when^  a  projectile  strikes  a. target,  the  total 
amount  of  heat  developed  by  the  stoppage  ^.acertain  amounts  of  xaotion,'  is-ahmsrs 
the  ^aaei.  I£  the  PaUiser  projectile  goes  through  the  targety  and  if  a  isteel  prqeetale  t 
of  the.  samet  weight  and  veleeity:  stops  short  and  dees  not  go  tfaxoo^,  tottet  is  a. 
greater -amoont  i^iheat  developed  at  the  tar^  in  the  case  of  the  stOM^  thaa^of  tho> 
flaUiser  Txiqjeetilei ;  there  is  no  doubt  of  that  It'  depends-  entirely  npoo  the  amount . 
ofets  tnvaannihikted.  Then  the  question  arises,  how  is  the  heat  distributed  ? '  That, 
depends  upon  the  comparative  rigidity  of  the  target  and  the  projeetile.    If  the. 
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iftatemeoti  I  hsre  heard  ta-night  aca  correct,  the  proportion  o£  tbe  total  heat  whkh 
comes  to  th»'«haie  of  the  pojectile  is. greater  ia  the  case  of  the  steel  projectile  than, 
in  the  case  of  the  chilled  afauot.  That  would  provo'  that  the  density  and  rigidity- 
of  the  chilled  projectile  is  of  such  a  chaiacter  as  to  throw  the  heat  more  Jopon  th& 
tar^t  than  upon  the  projectile.  I  saj  that,  as  far  as  this  goes,  it  is  in  faYOur  of 
the  chilled  projectile. 

Mr.  Bbamweul:  I  may  say,  for  tha  information  of  the  gentleman  who  asked 
that  last  question,  in  wmMe  yiews  I  very  much  coincide,  that  I  said  studiously,  if 
joa  put  your  hand  upon  the  interior  of  the  hrokrai-up  shot,  the  interior,  of  the 
Palluer  shot  or  shell  had  no  heat  that  was  at  all  harmful  to  tho  hand,  while  the 
steel  shot  or  shy^  owing  to  the  change  of  shape  that  had  taken,  place  liad  the 
heat  developed  in  its  interior.  Of  course,  with  regard  ta  the  exterior  of  the.  shot, . 
▼hether  it  were  disUedshot  or  steely  its  heat  would  be  due  to  contact  with  the  target; 

Mr.  3iALLBTi  O.E^  F.S.S^x  I  think  there  haa  been  a  little  misconception  as  to 
the  importaiioe  of  this  question  of  heat.   I  happened  to  hare  been  present  myself  on 
the24uk  of  October  laat,  when  the  ezneriments  were  made  to  which  Mr.  Bramwell 
has  alluded,  when  steel  shell  was  fired  along  with  a  number  of  chilled  shot  and 
sksU.    I  £dt  the  fragments  of  bothjof  them  .in  my  own  hand.    Those  of  the  steel 
shell  were  undoubtedly  colder — the  portions  that  t  took — than  those  .of  the  chilled 
shot.    Bnt  I  attribute  no  importance  to  that  one  way  or  the  other.    If  you  atten^>t 
to  estimate  the  relative  yaluea,  the  practical  values  of  projectiles  by  refinements 
derived  from  qoeeticms  of  the  amount  of  heat  developed,  you  wiU  go  farr  astray. 
It  is  simply  preposterous  to  talk  of  there  being  any  superiority  in  the  propertiea.of ' 
chilled  shot  OTer  those  of  steel  projectiles  on  such  grounds.    It  is  a  q\Lestion.  of.  com-  • 
paiative  price  and  practical  utihty,  of  convenience  rather,  in  use  as  aa  artillery; 
instrament.     If  you. can  make  to  the  end  of  the.  chapter  chilled  shot  cheaper  than 
yon  can  make  steel,  then  I  say  by  all  means  adopt  thenK    My  beUef  is,  inaomn^ 
something  practically  of  the  question  in-  other  directions,  that  the  time  will  come,, 
sad  is  nofr  very  distant^  .when  cast*«teel.shot  or  sheU'wiU  be  made  quite  asjcheap  aa. 
chi&ed  ones.    Steel  shell  are  being  made  now  quite  as  cheap,  as  far  a*' my  information . 
Bsto  their  cost  at.Wbohrich  goea,  as  chilled  shell,  and  they  will  be  found,  I  believe^ . 
deddedly  superior.    We.  Icnow  jpretty  well  what  the  co-eMcient  pf  cohesion  is,  and 
That  the  oo-eiBcient  of  rigidity  is  in  boAlu    NowchiUed  cast-iron,  meana  iron  that 
is  soft  in  the  interiori  and'  hard  on  the  outside.    Thesor  shot  which  were  tried  on  the 
24th  of  October  and  produced  such  remarkable  effects,  aad  which  I  entertain  a  very 
high  opinion  of,  were  not  in  the  proper,  acoeptation  of  the  word  chilled  shot.    They 
were-smiplyiw^iite  caat-iron  shot,  and'woald'have  been  much  the  same  liad  they 
been  cast  in.  sand.    If  you  can  at  the  same  price  make.caat-steel  shot  or  sfaeU,  jeu 
viQ  hare  a  better-  pojectile  than  any  proj^tile  you  can  make  of  chilled'  iron  or^ 
east  white  iion.    There  have  been  so  many,  points  brought  forward  to-night,  that  ifc . 
would  be  qaito  out'  of 'the  question  te  attempt  to  refer  to  them  in  an  orderly 
maaner.    Buft.there  is  one  point  mere  which  I  think  Captain  Q^ler  alluded  to^.that 
I  wNddjremariLupon.;  namely,  aa  to  the  advantage  obtained. by  the  use  of  ppinted^ 
projeetilM  compared  with  flat-headed  projectiles.    I  was,  myself^  in  compang^  with 
1&.  Whitworrai  and  several  other  persons,  originally'  an  advocate  for  flat-headed 
piojeotilea.    I  g^ve  in  evidence  before  the.  Iron-plate  Committer  my  opinion  ae  tc 
what.80ft  of  fiat-headed  shot  wenld  be  meet  Ukely  to  penetrate  armoorrplate.    I 
beliere- 1  was  entirely  wrongs    The  first  man,  I  believe  the  first  man.  in  Europe.. 
whooB^prion'-principlea  showed  that  that  view  was  wrong  vraa  no  one  in  thiis.: 
country,  hat  Erofeasor  Haoghton,  Fellow  of  ^initrCoUege,  University,  of  Bublin^, 
who  in  a  pap^r -  published  in.  the  proeeedmgs.  of  the  Boyal  Irish  Academy,  and  aa 
resollmg  ftomimreatisaiaona  made  hy  •  him,  jijvedicted  the  fact  that  a  shot.having- 
a  ooBoal  point,  or.  with  an  average  angle,  oi  about  70  degreosf  which  is  what'  haa^ 
siTtoalh^  bcMi  come  to  at  Woolwich,  would,  on  principles  that  he  had  already  applied  to 
a  totally  different,  subject,  .vis.,  physical  geology,  be  that  which,  nmst.  neoeasartly 
penetrate  amour-plate  with  the  smallest  eraense  of  force.    I  believe  thattggeftt  merit 
a  dn*'to  ]fa|or  Pailiser  fovrhavingk-ppcsntently  hanmered.  into  the.- ease  oft  the 
aathorftiea  tlut:.tfae  haideat  anddexuesi  and  tangliest  maierial  iroa.  that^i^ducb. 
irodd  be  the  beat  for  penetrating  aimonr  plate. 
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Dr.  Tyndall  :  Will  yon  allow  me  to  say  one  word  with  regard  to  the  derelopment 
of  heat.  Mr.  Bramwell  has  Baid  something  about  the  contact.  The  heat  as 
developed  is  entirely  measured  by  the  amount  of  motion  stopped.  If  yon  take  the 
Telocity  of  the  projectile  just  before  it  strikes  the  target,  and,  supposing  it  to  pass 
through  the  target,  if  you  take  its  velocity  immediately  after  it  has  pasM>d  throngfa. 
the  difference  between  those  two  velocities  is  the  measure  of  the  heat  produced.  It 
may  be  a  minuto,  or  a  second,  or  part  of  a  second,  it  is  entirely  independent  of  time ; 
it  depends  upon  the  amoimt  of  motion  stopped  in  passing  through  the  target. 

Mr.  Mallet  :  In  every  case  it  is  divided  between  the  distortion  of  the  shot  and 
the  distortion  of  the  target. 

The  Ghaibmait  :  If  no  other  gentleman  has  any  remarks  to  make,  I  will  now  call 
upon  Major  Palliser  to  reply. 

Captain  Ttlee  :  Just  allow  me  to  say,  that  Dr.  Tyndall  has  giveif  us  the  proper 
theory  as  to  the  amount  of  heat  that  was  developed  in  the  case  of  shot  passing 
through  the  target.  Would  he  go  on  to  state  what  occurs  when  the  shot  hits  the 
target,  and  fails  to  pass  through  ?  In  that  case,  the  whole  momentum  of  the  shot 
must  be  turned  into  heat. 

Major  Palliseb  :  Captain  Harrison  asked  me  first  as  to  the  relative  cost  of  the 
conversion  of  existing  guns,  and  of  the  construction  of  a  new  gun  of  wrought  iron.  It 
8  impossible  for  me  to  say  what  the  relative  cost  would  be,  as  I  have  been  unable  to 
ascertain  the  cost  of  a  cast-iron  gun  converted,  or  what  is  the  actual  cost  of  a  gun 
made  entirely  of  wrought  iron.  But  this  much  I  will  say,  that  in  that  IS^-ton  gun 
of  mine,  there  was  an  interior  barrel  of  wrought  iron  which  weighed  2^  tons,  and 
that  the  expense  of  that  barrel  could  not  be  more  tlian  the  expense  of  the  same 
amount  of  wrought  iron  in  a  wrought-iron  gun.  There  remain,  however,  ten 
tons  of  metal — of  cast  iron  which  were  run  round  the  barrel  in  about  one 
minute  and  a  half;  and  I  leave  it  to  anj-body  to  form  their  opinion  as  to  the 
relative  expense  of  casting  a  mass  of  cast  iron  like  that  in  a  couple  of  minutes — 
when  we  have  the  cast-iron  already  in  our  possession  not  costing  us  anything— and 
the  cost  of  making,  turning  and  boring  rings,  shrinking  tiiem  on©  over  the 
other,  and  thus  gradually  building  up  a  wrought-iron  gun.  With  regard  to  the 
rclatiTC  cost  of  the  projectiles,  I  think  Mr.  Bramwell  has  answered  that.  I  believe 
the  cost  of  chilled  shot  'is  revj  little  more  than  the  cost  of  what  they  call  common 
shell — the  ordinary'  cast-iron  shell  filled  with  powder.  The  fact  is  that  the  chilled 
ahot  are  so  cheap,  that  I  beUeve  they  are  going  f  o  use  them  in  practice.* 

Mr.  Mallet:  Can  Major  Palliser  tell  us  what  is  the  actual  cost  in  pounds 
sterling  per  ton  for  manufacturing,  at  Woolwich,  the  so-called  chilled  shell  and  shot  ? 

Major  Palliseb  :  I  am  not  able  to  tell  you  that  now ;  but  I  know  thaii  when 
they  were  first  commenced,  it  was  about  £18  per  ton.  But  we  have  got  it  lower 
than  that  now.  One  great  advantage  of  the  chilling  process  is,  w©  find — at  all 
ovents  we  feel  pretty  sure — that  we  shall  be  able  io  utilize  the  existing  stock  of 
cast-iron  shot  and  shell  in  the  manufacture  of  chilled  shot,  and  then  they  will 
bo  very  much  cheaper.  But  Mr.  Mallett  has  said  that  casting  white-iron  shot 
in  sand  is  not  difierent  from  casting  one  of  these  chilled  shot.  Now,  I  beg  to  say, 
that  the  first  person  who  analysed  a  specimen  of  chilled  shot  was  Professor  Abel, 
the  chemist  of  the  War  Department,  in  1865.  I  asked  him  to  analyse  some  portions 
of  the  chilled  shot,  and  he  did  so,  and  he  found  they  differed  in  no  way  m  their 
component  parts  from  ordinary  wliite  cast  iron.  Then,  it  occurred  to  me,  if  that 
is  the  case,  there  might  be  no  objection  to  cast  white-iron  shot  in  sand.  But  it  was 
found  that  the  grain  of  such  shot  was  very  open.  If  that  chilled  shot  were  split 
open,  the  grain  would  present  a  most  extraordmary  appearance,  and  it  is  this  intense 
liardness  and  closeness  of  grain  which  contribute  much  towards  the  superiority  of 
the  chilled  shot.f    This  closeness  of  grain  is  caused  by  the  violent  contractions  of  the 

•  This  question  has  since  been  decided  in  favor  of  using  common  shells  in  ordinfcry 
practice.— HpEJD.] 

t  NoTB.— Subsequently  communicated  by  Major  Palliser.  "  A  7-inch,  white  iron 
shot,  cast  in  sand,  weighmg  123^  lbs.,  has  been  lately  fired  at  the  "  Warrior"  target 
with  a  15  lb.  charge,  and  failed  to  penetrate  it,   while  a  chilled  shot  of  114  lbs. 
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eiterior  portions  of  the  projectilo  which  become  Baddeuly  solidified  and  compress  the 
iaterior  while  still  in  a  liquid  stAte.  In  addition,  the  diilling  process  enables  jou  U> 
utflisd  a  great  quantity  of  uron  which  you  otherwise  could  not.  Further,  the  iron  em- 
ployed is  made  so  intensely  hard,  that  it  cannot  be  turned ;  and  you  can  cast  the  iron 
in  an  iron  mould  more  accurately  th§n  you  can  cast  it  in  sand,  unless  you  go  to  the 
expense  of  dry  loam  moulding  which  is  more  expensive.  Another  advantage  of  the 
iron  mould  is  the  facility  it  imbrds  for  casting  the  stud  hole^  in  the  shot.  Altogether* 
the  adranta^  oonfenned  by  the  chilling  process  render  it  far  superior  to  oastina  shot 
possessing  smiilar  properties  in  sand.  In  1864*  I  pointed  out  that  the  whole  dis- 
eorery  in  theee  shot  consisted  in  finding  out  that  that  toughnestf  on  which  Mr.  Mallett 
has  laid  so  great  stress,  was  of  no  importance ;  and  that  all  that  was  required  waa 
great  hardnesa — or  rather  resistance  to  compression — combined  with  a  form  of  head 
which  would  apply  the  pressure  gradually  to  the  shot.  I  believe  that  a  blow  ia 
nothing  more  nor  less  than  a  severe  pressure  applied  for  a  short  time ;  that  to  flat- 
beaded  shot  this  pressure  is  #iuf<2ei»i^  applied,  whereas  to  the  conical  or  ogival-headed 
ihot  this  preasuTO  U  gradmalUf  applied.  If  you  refer  to  the  Beport  of  the  Iron-plat^ 
Committee  in  1865,  and  that  of  the  Armstrong  and  Whitworth  Committee,  you  will 
find  they  call  attention  to  the  great  tendency  of  steel  shot  to  break  up  on  impact,  and 
to  the  neat  care  with  which  it  was  necessary  to  temper  these  shot,  in  fact,  the  Com- 
mitteelooked  upon  touf  hnessas  one  of  the  most  important  elements  in  the  shot.  Captain 
Scott  said  that  these  shells  had  small  capacihr.  I  beg  to  say  that  shells  of  large  capa- 
city have  just  as  good  penetration  as  shells  of  small  capacity  at  the  direct  target.  At 
the  indinad  target  they  have  not.  At  the  inclined  tarset  the  solid  shot  has  better 
penetration  than  either  kind  of  shelL  But  as  far  as  finng  at  a  direct  target,  or  any- 
thing moderately  direct,  the  shell  of  large  capacity  has  a  penetration  equal  to  either 
theuieU  of  small  craacity  or  the  solid  shot.  With  regard  to  flat-headed  steel  shot, 
one  of  250  lbs.  was  fired  from  a  9-inch  rifled  gun  with  43  lbs.  of  powder  at  200  yards 
distance  at  the  8-ittch  plated  *'  Warrior  "  ta^t ;  it  made  an  indent  4i\  inches  deep 
snd  rebounded  from  the  plate ;  while  a  chilled  shell  of  the  same  weight  fired  the  same 
day  from  the  same  gun  with  the  same  charge,  went  right  through  tbi  target  and  burst 
on  the  other  side.  I  do  not  think  it  is  necessary  to  say  much  about  the  liability  of 
converted  cast-iron  guns  to  break  up  under  continuous  firing,  when  the  first  rifled  Imed 
gon  I  made  was  a  68-pounder  converted  into  a  7-inch  rifled  gun  and  it  fired  800 
rounds  without  bursting.  With  regard  to  the  uniform  spiral  and  the  increasing  spiral, 
the  very  £sot  that  Captain  Scott  has  mentioned,  that  the  shot  at  first  hugs  the  loading 
edge  of  the  groove  and  leaves  a  space  of  say  the  800th  part  of  an  inch  between  the 

weight,  fired  at  a  similar  portion  of  the  target,  on  the  same  day,  with  the  same 
charge,  and  from  the  same  gun,  penetrated  the  target  completely  and  tore  away 
tome  supporting  beams  in  rear."— [£d.] 

*  Vide  the  following  extract  from  Major  Falliser's  letter  to  Mechanics*  Jfagazine 
of  22nd  July,  1864:— 

"  At  the  time  I  first  heard  of  Mr.  Whitworth*s  tempered  steel  shot,  I  conjectured 
that  the  results  he  obtained  were  to  be  attributed  as  much  to  the  haridness  as  to  the 
toughness  and  tenacity  of  the  material  he  employed.  I  had  previously  noticed  in 
tome  experimenta  that  I  had  made  in  casting  iron  round  wrought-iron  tubes,  that, 
mider  certain  conditions,  the  cast-iron  was  rendered  very  hard  and  unyielding  where 
it  eame  into  contact  with  the  cold  wrought  iron.  I  was  aware  that  cast-iron 
would  resist  a  far  greater  orushinx  force  than  wrought  iron  could,  and  putting  these 
&cts  together,  I  tfiought  it  high^  probable  that  if  I  cast  an  iron  shot  in  a  mould 
that  would  rapidly  carry  off  the  heat  by  conduction,  and  if  at  the  same  time  I  made 
the  fore  port  of  the  shot  of  such  a  form  as  would  convert  the  sudden  shock  of  impact 
ss  much  as  possible  into  a  uniformly  increasing  pressure,  the  brittle  nature  of  the 
material  would  not  be  of  much  consequence.  I  accordingly  made  a  model  iron- 
l^ated  tai^get,  a  small  rifled  cannon,  and  cast  some  shot  to  prove  the  truth  of  my 
cot^eoture.  At  the  time  I  oommenoed  the  experiment,  I  had  never  heard  the  ex- 
pression **  easting  in  chilL"  As  soon  as  I  had  satisfied  myself  by  experiment  that 
the  theory  held  good  on  a  small  scale,  I  sent  the  gun,  target,  and  shot,  last  May 
twelve  montlw,  to  the  Ordnance  Select  Committee."— [Ed.] 
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8tirfiice  of  the  stud  sndthe  driying  edge  of  the  groore,  sbows  thatirhen  t] 
stfirta,  it  does  not  at  o»oe'oome  in  contact  with  the  -groorea.  Therefore,  thi 
more  through  a  certain  spacse  before  it  ineet«  "with  the  sudden  resistanc 
clined  groove  ;  and  the  amount  of  that  sudden  resistance  would  be^measi 
initial  angle  of  the  rifting.  What  I  mean  i»  this :  if  that  were  a  rifled  § 
this  the  &nge  on  the  shot  (pointing  out  the  difftwront  parts),  as  Oaptahi  6 
hugs  the  loading  edge.  When  fired,  he  says  it  docs  not  immediateij 
driring  edge.  This  is  quite  true.  But  what  is  the  result.  That  fla 
tendency  is  to  go  straight  on  in  that  direction,  suddenly  comes 
with  this  uniform  spiral  groore,  when  the  shot  has  not  only  receive 
shock  of  the  powder,  but  when  a  considerable  amount  of  velocity  ha 
accumulated  in  it.  The  stud,  or  flange,  therefore,  strikes  a  violent  b 
the  groove.  This  is  a  matter  of  little  imortance  with  small  guns ;  b 
come  ta  use  large  projectiles  fired  wit^  high  v^odties,  you  must  have  at 
spiral  groove.  Why  I  lay  particular  stress  upon  this  is,  that  I  am  an  advo 
coiled  barrel,  despite  what  anybody  says.  I  wy  that  the  grooves  in  thu 
rial  will  not  stand  the  shock  of  such  a  heavy  body  commg  suddenly  upoi 
you  must  have  an  uniform  spiral,  you  must  also  have  a  great  number  of  § 
a  ffreat  number  of  studs  for  each  groove,  in  order  to  distribute  the  pre! 
large  bearing  suriace.  If  you  want  a  large  gun  to  fire  heavy  shot  with 
number  of  studs  on  them,  you  must  have  the  increasing  spiral  groove,  a 
oWeciion  to  it  whatever.  With  regard  to  the  particular  form  of  the  1 
sheD,  it  is  what  is  called  on  ogival  head,  find  is  formed  by  the  intwec 
arcs  of  a  circle  whose  radius  equals  14  diameters  of  the  b<Kly  of  the^shell. 
of  head  so  far  as  our  experience  has  gone,  has  penetrated  better  than  an 
With  regard  to  solid  shot,  the  Ordnance  Select  Oomimttee  hove  sacrifi 
amount  of  eficctive  power  in  order  to  get  a  longer  body  and  therefore  be 
in  the  gun,  which  gives  increased  accuracy  of  shootmg.  They  have  hith 
the  head  with  a  radius  equal  one  diameter,  but  I  b^heve  m  ftitore  th« 
one  and  a  quarter  diameter.  With  regard  to  the  seven-mch  sheUs.  I 
reason  seven-inch  »Ao/  have  been  ordered  vras  that  the  anthonties  were 
obtain  at  once  something  which  they  had  found  to  be  good,  to  adopt  it  i 
to  trust  to  experiments  for  further  improvements.    Next  year,  howevi 

have  7-inch  shells.  ,      v   i.  j   « 

The  CHArBMAif :  A  gentleman  has  asked  how  the  shot  are  made? 

Major  Pallisbb  :  The  shot  are  made  in  this  way.  There  is  an  iron  m 
is  in  the  form  of  the  shot,  and  there  Are  holes  made  m  it  in  which  .san< 
put :  the  metal  is  simply  poured  down  through  a  hole  m  a  sand  top  or  co^ 
sand  studs  in  the  mould,  cast  the  holes  in  the  shot  toTecmv«  the  gun 
and  the  shot  comes  out  practicaUy  finished,  with  the  exception  Ot  puttw 
in  and  cleaning  ofi*any  roughness,  and  painting.  ,  ,     ,,  , 

The  Chaibman  :  Will  you  bo  kind  enough  to  complete  the  explaiia 
cascable  of  the  gun  ?  ,        .      ^  xi- 

Major  Pallisbb  :  If  you  noUce,  the  breech  of  a  gun  is  the  convCTse  o 
hoit.  A  female  thread  is  cut  out  of  the  body  of  tiie  gun,  which 
the  converse  of  the  male  thread  cut  on  tiie  screw  bolt.  Hence,  the  su. 
which  comes  hero  (pointing  to  the  screw  thread  jn  the  bree<^of^^ 
tendency  to  the  gun  to  break  here  (see  Fig.  8,  P^te^vui).  And  a  gun  c 
break  off  its  breech  at  that  place.  'Ms  fact  ha»  been  harped  ^pon  a  greai 
I  think  it  only  fair  to  state  that  the  powder  emidoyed  was  of  an  excess] 
and  violent  character,  and  such  powder  has  never  bewi  used  sirioe.  It  ^ 
caUed  No.  2  A  4  powder  ;  further  the  charge  wm  fired  «t  two  places  at  < 
is  to  say,  there  was  a  vent  towards  the  roar  end  of  the  charge,  »»d  a  vi 
the  front,  and  the  large  powder  chai^  was  fired  smmltaneously  at  botli 

^^  Th^'cHAiBMAJf :  I  feel  confident  that  I  am  expresnng  the  wish  of  the 
returning  to  Major  Palliser  our  warmest  thanks  for  the  ^"7  «terwt»g  i 
he  has  read  to^us.  I  have  no  doubt  you  were  ^'Xl^tL^ST^ 
successful  progress  of  liis  experiments,  as  one  after  tJie  other,  they.hav^ 
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tion  led  to  their  present  completeness.  The  success  which  has  attended  the 
progress  of  his  experiments,  is  very  remarkable  as  regards  the  facts  connected  with 
hii  projectiles.  And  although  it  may  be  that  for  wooden  yessels  chilled  shot  is  not 
the  particular  missile  most  suited  for  offensive  use,  that  is  not  the  question  which 
has  been  under  consideration.  It  is  the  piercing  of  armour-plated  vessels ;  and  in 
attempting  that,  Major  Patiisei'B  raoDessvappears'toiuBre  been  complete.  Many 
^Uemen  have  brought  their  great  talents  to  bear  on  the  subject  of  artillery,  and 
hare  given  the  benefit  of  their  knowledge  to  improve  the  offensive  and  defensive 
means  of  our  country.  Most  of  them  have  -reapecl  but  a  barren  reward  for  the 
practical  issue  of  their  experiments.  I  trust  Major  Palliser  not  only  will  rejoice  in 
the  knowledge,  and  feel  satisfied  with  the  reflection  of  having  done  so  much,  prac- 
tically,Tor  the  good  of  his  couiiti^,  but  that  he  may  also  reap  what  is  more  unusual, 
an  adequate  substantial  reward,  in  the  shape  of  a  pecuniary  grant  from  Government. 
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Monday,  April  Sth,  1867. 
General  Sir  WILLIAM  J.  CODRINGTON,  G.C.B.,  in  the  Chair. 


NAMES  of  3i£MBEBS  who  joined  the  Institutioii  between  ihe  let  and  8Ui  of 

ApriL 

Freeth,  Walter,  Esq.,  Commander-in-Chiers  Office.    1/. 
Busk,  Hans,  Captain,  Ist  Middlesex  Yictoria  Bifle  Toluntecrs. 
Lampi^j,  Jones,  M.B.,  Surgeon  67th  Begt.    1^. 


MILITARY  BREECH-LOADING  SMALL  ARMS. 

By  Captain  Y.  D.  Majendie,  R.A.,  Assistant  Superintendent,  Rojal 
Laboratory,  Woolwich. 

The  present  time  would  seem  peculiarly  favourable  for  the  consideration 
of  the  subject  which  is  set  dowmfor  discussion  this  evening.  Not  only 
lias  public  attention  been  recent^r  forcibly  drawn  in  this  direction,  bat 
we  stand  at  this  moment  in  a  position  which  gives  to  the  subject,  as 
far  as  this  country,  at  least,  is  concerned,  a  peculiar  completeness. 

Considered  broadly,  the  subject  falls  naturally  into  three  main  snb* 
divisions — ^the  past,  the  present,  and  the  future  of  breech-loading  arms. 
The  ancient  history  of  breech-loaders  has  already  been  dealt  with  in 
this  room;  most  of  you  know  with  how  much  ability  and  care. 
The  future  of  breech-loaders  is  a  question  of  much  speculative  in- 
terest, and  one  which  branches  off  into  several  lines  of  curious  enouiiy. 
It  is  one,  too,  of  high  importance,  in  its  connection  especially  witn  the 
probable  influence  of  the  new  arms  upon  military  movements  and 
organization,  and  upon  the  relative  probable  value  of  infantry,  cavalrv, 
and  artillery.  But  this  evening  my  remarks  will  be  Innited  as  closely 
as  possible  to  the  middle  phase — the  present  of  breech-loading ;  nor 
shall  I  go  further  back  or  further  forward  than  may  be  necessary  to 
ensure  connection  and  completeness. 

The  advantages  which  breech-loading  presents  over  muzde-loading 
for  militaiy  small  arms  are,  as  we  shall  presently  see,  so  great  that  Hb 
employment  amounts  to  nothing  short  of  an  instinct.  So  much  more 
natural  is  it  to  introduce  the  charge  of  a  gun  at  the  breech  than  at  the 
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miUEsle^  that  a  veiy  large  proportion  of  the  early  hand  gons  were  so 
loaded.  "Hie  system,  no  aonbt,  was  abandoned  mainly  on  account  of 
the  greater  pen edion  in  mechanical  w^kmanship  reanircd  in  breech- 
loiduig  turns — a  perfection  scarcely  attainable  in  those  early  days, 
but  which  the  gradual  development  of  the  force  of  gnnpowder 
rendered  more  and  more  indispensable.  The  development  of  the  system 
was  hampered  also  by  other  considerations  which  will  be  more  apparent 
as  we  proceed,  bnt  which  sufficed  to  neutralize  in  a  great  measure 
the  advantages  whidi  we  should  otherwise  have  derived  from  its 
adop&>n. 

Looking  at  the  subject  from  the  ground  which  we  now  occupy,  it 
migr  justly  create  surprise  that,  with  one  important  exception,  every 
mihtMry  power  in  Europe  has  been  content  hitherto  to  rely  upon  a 
mmde-kMiding  musket  for  the  general  equipment  of  its  troops.  In 
truth,  however,  the  subject  had  never,  until  latelv,  been  fairly  faced  and 
ooQsideFed.  It  had  been  viewed  in  a  half-light,  experimented  upon 
from  time  to  time  with  languid  interest,  cramped  within  contracted 
finutB,  misunderstood,  suspected.  When  the  instinct  of  which  I  have 
spoken  had  been  blunted  by  a  different  habit,  men  had  not  set  them- 
flelves  diligently  to  reckon  up  t&e  abstract  advanta^s  of  a  breech- 
loa^Bng  miutary  arm.  It  was  a  thing  of  the  past— or  it  might  bo  even 
a  thing  of  the  future,  but  never  a  tangible  reality  of  the  present.  One 
reas(Hi  of  this  indifference  is  to  be  found  in  the  fact  that  each  nation 
considered  itself  with  its  muzzle-loadmg  rijQes  at  least  as  well  off  as  its 
ndgfabomis,  or  so  far  in  advance  of  them  even,  as  might  be  measured 
by  the  superior  accuracy  and  perfection  of  its  arms.  These  muzzle- 
loaders,  too,  had  won  for  us  some  scores  of  great  battles,  and  had 
served  ais  efiSdent  tools  wherewith  the  greatest  commanders  in  the 
world  had  worked  their  way  to  fame.  Finally,  their  supersession 
would  ^itaQ  an  enense  and  an  amount  of  anxiety,  and  possibly  of 
^bmlties,  which  there  seemed  no  sufficient  reason  for  incurring. 

It  must  be  remembered  that  the  change  involved  in  the  supersession  of 
a  particular  class  of  militaiy  arm  is  a  very  serious  one  to  make: 
Benous,  because  of  the  interests  and  issues  involved ;  especially  serious 
in  our  case,  because  of  the  scattered  nature  of  our  forces,  and  the 
▼ariety  of  dimates  and  conditions  to  which  our  equipment  must  be 
saited.  What  country,  except  England,  has  to  provide  ammunition, 
for  example,  which  neither  the  intense  cold  of  a  Canadian  winter,  or 
the  heat  of  an  Indian  stimmer,  or  the  searching  damp  of  the  Indian 
rains  can  injure  or  -affect ;  which  under  these  opposite  influences  will 
•tin  give  the  same  sort  of  results  with  which  the  annual  performances 
^  WimUedon  have  familiarized  us,  and  which  the  fastidious  criticism 
of  a  free  competition  and  a  free  press  have  taught  us  to  require  t 
Inertia  has  to  be  overborne  by  all  new  ideas  and  mventions,  as  by  all 
material  things,  before  they  can  pass  from  that  state  of  rest  in  which 
sometimes  to  our  loss,  no  doubt,  but  not  seldom  to  our  benefit,  so 
Bwrnjr  of  them  etemiJly  remain.  I  do  not  know  that  the  military  pro- 
fession is  specially  open  to  reproach  because  it  does  not  admit  an 
<9posite  law.  When  occasion  demands  the  required  force  is  generally 
forthcoming.    It  may  be  the  force  of  public  opinion ;  it  may  be  the 
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force  of  science ;  it  may  be  the  force  of  progress  and 
force  of  intrmsic  merit;  and  it  is  undoubtedly  better  in 
the  country  and  ourselveSj.that  wc'shxMild  yield  only  to  i 
be  sensitive  to  the  mere  touch  of  every  ingenious  invent 
weak,  restless  craving  for  diange  and  ideaL  porf eetion  \« 
be  confounded  with  real  progress. 

Those  who  beHev©  that  breeoht  loading  rifles  fomaedr 
equipment  of  the  British  army  until  the  present  or  the  pa 
they  sprang  directly  out  of  the  p^formances  of  the  needle-^ 
Bohemian  campaign,  will  learn  with  sm-piise  that  not  onh 
loading  been  determined  upon  for  our  infantry  nearly  thr 
and  the  actual  pattern  of  arm  that  is  now  in  the  hands  of 
portion  of  our  troops,  decided  upon  a  full  month  sbefbre  Kc 
fonght,  but  that  twooregiments  of  English  cavalry  wece  pr< 
breech-rloading  carbine  ten  years  ago«  If  wo  examine 
Sharp's  carbines,  as  they  are  called  (Plate  x,  fig.  1),  we  n 
an  objectionable  feature,  viz.,  that  the  ignition  is  effected  I 
percussion  cap.  Then,  again,  the  arm  is  provided  wit 
arrangement  for  checking  the  escape  of  gas.  So  great  ii 
that  a  handkerchief  laid  over  the  breech  at  the  moment  < 
be  burnt  through  and  through ;  whereas  with  a  dose-fi 
cactridge,  the  handkerchief  shouldnot  be  even^  soiled  by  tl 
here  for  examj^le  is  apiece  of  calico  which  has  been  laid  up< 
of  a  Snider  rifle  for  40  rounds.  This  defect  is  aggra^; 
quantity  of  powder,  which  in  damp  weather  adheres  outsi< 
after  Loading;  The  back  end  of  the  caitridge  is  cut  off  1 
powder  sprinkled  about.  From  these  two  causes,,  the  f 
generallv  flecked  and  burnt  in  firings  while  tiie  escs4>e 
also  to  foul  and  clog  the  breech  action,  which  exposes '. 
surfaces,  and  to  render  the  arm  more  difficult  to  open  as  c 
fired.  For  these  reasons,  the  retention  of  the  percussi 
liability  to  an  escape  of  gas ;  the  flash  occasion^  also 
powder;  and  the  difficulties  which  often, arise  in  loading, ,11 
extremely  imperfect.  And  yet  this  system  didundoubtei 
some  extent  the  state  of  feeling  which  prewled  in  thii 
the  subject  of  military  breech-loading  arms  a  few  years  { 
that  time  this  question  was  regarded  exclusively  as  a  cava! 
and  quick  shooting  was  scarcely  thought  desirable  foi 
soldier.  It  was  desiiuHe  no  doubt  that  ho  should  be  rel 
inconveniences  which  attend  muzzle-loading  on  horsel 
veniences  so  great  as  to  be  almost  ludicrous,  when  we  tliii 
under  fire  trying,  on  the  back  of  his  horse  half-maddened  byu 
ment,  and  terror,  to  pour  gimpowder  down  a*  narrow  tube,  t 
a  bullet,  and  to  adiust  a  percussion  cap  on  the  nipple  of  liii 
the  cavalry  soldier  has  hitherto  been  required  to  be  essentiaU 
man,  not  a  trigger-puller;  and  so  much  emphasis  was  i 
laid  upon  this  consideration  as  to  engender,  what  I  oannol 
as  a  very  dangerous  undercurrent  of  opinion,  that  the  effici 
hussar  (n*  tiie  dragoon  would  be  best  assured,  by  providin 
a  sharp  sword  and  a  not  too  effective  fiie-ann. 
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Betfveen  1657  and  1661  three  other  hreech^Ioaders  wekt  introdiMed 
for  eKperiiziental  cavah^  use.  One  of  these,  the  Green's  oi»:^hiQe,  even 
in  that  easy  age,  never  obtamed  a  footing  as  a  recognized  sepvioe  arm. 
Bat  the  Terry  carbine,  which  I  have  here,  was  introduced  to  some  etxtent, 
and  is  not  yet  ^tirely  obsolete ;  and  the  Westley  BichaixiB'  carbine 
(Plate  X,  fig-  2)  has  found  justly  more  favour.  In  1861  this  ann  was  defi- 
oitiWly  adopted.  It  is  a  great  improvement  on  the  otheiB  which  I  have 
naaft^  li  is  an  accurate  ami ;  it  fires  six  or  seven  roiukds  a*  minute 
isitli  compeative  ease  and'oertiunty ;  it  spills  no  powder;  it  does  not 
bum  iiie  firer's  £ace  or  facings.  Until  therecent  oompetition,  Westley 
Skhods' was  acoei^ed  as  the  best  type  of  mihtary  breech-loading  am 
known  in  this  country,  and,  with  its  many  objeotions^  I  would  still 
pronounce  it  one  of  the  most  effective  capping  bi^eech-loadem  which  has 
be^  produced. 

But  we  have  now  to  consider  the  subject  in  a  broader  light.  It  had> 
been  tneated  hitherto  from  one  narrow  point  of  view — as  idmost  exclu- 
si^y  a  oavaky  question.  We  had  considered  only  arms  of  which  tiie 
pncnsaicm  cap  formed  a  material  element  and  a  capping  ann  may  be  pro- 
nounced, with  our  pi^esent  knowledge  and  for  our  present  purpose,  only 
haU  a  breedh-loader.  Thus  far,  tiien,  we  may  justly  say  tiiat  breech- 
loading  had  been  cmmped  withiacontraoted  limitsH  and  had  heea  mkmn^ 
dentDod.  But  a  couple  of  years  or  soago,  the  whole  aspect  of  the  case 
altered.  As  by  arevelation  we  learnt  then,  what  breech-lofliding  really 
■leant,  and  of  what  development  the  system  was*  ci^iable.  It  was  a 
great  epoch  for  breech-loading,  its  Hegira,  it  mig^t  he  called,  ^^hen  it 
was  disooveiBd  that  the  objections  to  cartridges  oontaining,  within 
themsdves  the  means  of  ignition,  had  in  reaHty  no  forpe.  If  we  are  to 
trace  Uie  stagnation  which  had  hung  over  t^e  question,  ti>  a»  definite 
cause,  we  may  confident^  place  our  finger  upon  these  objections^ 

WheU'men  said,  and  the  ablest  and  most  experienced  militalFy  men' 
did  say,,  and  our  military  authorities  laid  it  down  as  a  fundamental 
axiom,,  that  cartridges  containing  their  own  ignition  were  not  admissible 
for  military  use,  what  they  meant  was :  let.  That  such  cartiddges  w^re 
mote  liable  tilian  others  to  accidental  explosion ;  and  2nd,  That  in  the 
event  of  the  explosion  of  one  cartridge,  ^b»  contents  of  the  barrel  were- 
liable  to  be  all  exploded  eit  maese^  and  so  to  communicate  from  bavrel  to 
burd.  If  we  grant  these  premises,  the  conclusion'  is  just.  Ammuni- 
tion which  is  liable  to  explode  in  bulk,  and  thus  not  only  to  commit 
injoiy  and  dangerous  havoc  for  the  moment,  but  by  its  explosion  to 
deprive  the  troops  dependent  upon  it  of  their  supplies,  is  clearly  not 
admissible  for  mihtary  use.  But  when,  mainly,  I  believe,  by  reason  of 
the  eiplosion  of  gunpowder  at  Erith  two  years  and  a  half  agOy 
nen's  minds  were  directed  towards  explosions  generally,  an  expe- 
riment  was  made  to  determine  the  Uabiiity  of  small-arm  cartridges 
—not  breech-loading  cartridges  in  this  case,  but  the  (ordinary 
■uizzle-loading  Enfidd  rifle  cartridee,  ball  and  blank— to  explode  in 
bulk,  and  it  was  estaUished  not  omy  that  the  explosion  of  a  single 
^tttridge  in  a  barrel  was  not  communicated  to  the  rest,  but  that  the  ex- 
plosion of  a  number  of  cartaridges,  or  even  of  :J^  lb.  of  loose  powder, 
althoogfa  it  might  burst  open  and  destroy  the  barrel,  would  not  occasion 
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a  general  explosioii.  Although  the  bearing  of  this  fact  upon  the  Ques- 
tion of  Inreedi-loading  was  not  immediately  peicnved,  it  f uniishea  l^e 
opening  through  which  presently  a  flood  of  strong  new  light  rushed  in 
upon  the  subject 

This  effect  proceeds  from  the  same  cause  as  that  which  operates  in 
rendering  the  well-known  Gale  gfunpowder  inexplosiTe.  Mr.  Oale  en- 
closed each  grain  of  his  powder  in  an  incombustible  envelope  of  finely* 
S»wdered  glass  or  bone-dust.  You  know,  doubtless,  the  result, 
ere  is  some  powder  rendered  non-explosive  by  the  introduction  of 
four  parts  of  powdered  glass.  I  stir  the  mixture  with  a  red-hot  rod, 
and  as  you  see  without  exploding  it.  If  I  separate  the  powder  from 
the  diluent,  we  at  once,  as  you  see,  restore  its  explosive  character. 
Now  in  a  barrel  of  cartridges  we  have  not  each  grain  enveloped, 
but  a  number  of  grains,  so  many  as  compose  one  charge,  in  a  non* 
combustible  case.  I  have  tried  over  and  over  again  to  explode  a  barrel 
of  the  service  breech-loading  cartridges  without  success.  I  have 
several  times  fired  one  cartridge  in  a  barrel  without  igniting  the  remain* 
der.  I  have  fired  ten  cartridges  at  once,  and  no  more  have  exploded. 
I  have  gone  further,  and  placed  the  barrel  inside  this  iron  cylinder, 
tightly  screwed  down,  and  have  exploded  ^  lb.  of  powder  in  the  midst 
of  the  700  cartridges  which  it  contained ;  and  although  tiie  screws  were 
broken  and  the  lid  of  the  cylinder  was  blown  off  with  violence,  and  some 
of  the  cartridges  were  strangely  distorted,  none  of  the  cartridges  were 
ignited.  Experiments  not  toss  exhaustive  have  established  also  the 
non-liability  of  these  cartridges  to  separate  accidental  igpaition  by  eon* 
cussion  or  otherwise.  In  this  way  we  dispose  of  the  objections  which 
have  been  entertained  against  cartridges  containing  their  own  ignition, 
and  establish  their  admissibility  for  military  service. 

Although  between  1859  and  1864  no  less  than  26  different  plans  of 
breech-loading  were  proposed;  although  for  sporting  purposes  breech- 
loading  guns  had  found  their  way  into  very  general  use ;  and  although 
in  America  they  were  being  largely  applied  experimentally  for  military 
use,  this  shadow  always  hung  over  the  question — ^that  cartridges  oon* 
taining  their  own  ignition  were  not  generally  considered  admissible  for 
milita^  use.  And  as  breech-loaders  not  adapted  for  such  ammanition 
presented  comparatively  few  advantages  except  for  cavalry,  for  whom 
as  I  have  explained,  quick  firing  was  not  specially  desired,  and  as  the 
development  of  the  system  was  thus  stunted,  the  question  was  in  fact 
argued  in  a  circle^  and  tlie  subject  remained  up  to  this  period  practically 
at  a  stand-still. 

But  when  this  fatal  restriction  and  limitation  were  removed — 
we  began  at  once  to  make  real  progress  in  the  matter.  It  was  no  longer 
a  question  merely  of  an  arm  which  presented  certain  minor  facilities  of 
manipulation — of  an  arm  somewhat  handier  to  load  on  horseback — but 
it  became  obviously  a  question  of  an  arm,  which  would  multiply  the 
file  of  an  army  three  or  fourfold — ^which,  properly  considered,  would 
place  as  it  were  three  or  four  rifles  in  each  soldier's  hands. 

In  the  course  of  the  Dano-German  war  the  value  of  the  famous  needle- 
gun  (Plate  X,  fig.  4\  or  rather  of  the  system  of  which  the  necdle-gnn 
was  an  indifferent  exponent,  became  in  the  eyes  of  observant  men  fully 
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established.  So  obvious  was  the  teadiing  of  this  campaign,  that  the 
then  Secretary  of  State  for  War,  Lord  de  Grey,  forthwith  appointed  a 
committee,  with  General  Russell  as  president,  to  "report  upon  the 
advisability  of  aiming  the  infantry,  either  in  whole  or  in  part,  with 
breech-loaders."  After  foiu:  meetings  this  committee  reported,  ab- 
stractedly and  without  reference  to  any  particular  system,  that  it  would 
be  desirable  to  arm  the  whole  of  the  infantry  with  breech-loading  rifles ; 
and  on  the  day  on  which  this  report  was  drawn  up,  the  11th  July,  1864, 
the  death-warrant  of  muzzle-loading  rifles  for  the  use  of  the  British 
soldiers  may  be  regarded  as  having  been  signed. 

The  next  question  to  be  considered,  was,  how  to  give  effect  to  the 
recommaidation  of  the  committee.  This  question  admitted  of  con- 
sideration in  two  ways :  either  by  itself  with  a  view  to  ascertain  the 
speediest  and  cheapest  mode  of  placing  a  breech-loader  in  the  hands 
of  the  troops,  or  in  combination  with  other  questions  connected  with 
rifles,  such  as  the  best  size  of  the  bore  and  tne  best  mode  of  igniting 
the  cartridge,  and  with  a  view  to  determine  what  would  be,  in  all 
respects,  the  most  perfect  arm  for  the  use  of  the  infantry.  The  first 
mode  of  dealing  with  the  question  would  have  the  advantage  of  celerity, 
the  second  of  completeness.  But  why  not  have  combined  the  two, 
by  arming  the  British  army  immediately  with  the  needle-gun  ?  Here 
was  a  complete  system — a  good  system,  perhaps,  some  will  say,  ready- 
made  to  our  hand;  a  system  too  which  had  had  the  advantage  of 
having  been  tried  on  actual  service,  and  which  was  certainly  inexpen- 
sive. I  have  here  a  needle-gun  which  will  1  think  answer  this  question 
for  iUelf.  Take  the  gun  as  it  stands,  and  tell  me — those  of  you  at 
least,  and  I*doubt  not  there  are  many,  who  are  accustomed  to  handle 
the  beautiful  weapons  which  Englmid  puts  into  the  hands  of  her 
soldiers,  her  volunteers,  and  her  sportsmen — tell  me  if  this  clumsy 
rifle  is  one  which  you  would  have  cared  to  see  issued  to  our  troops. 

Bat  why  not,  you  will  say,  improve  the  workmanship  of  the  piece-— 
make  it  lighter,  balance  it  better,  alter  ito  bore  if  need  be,  or  itb 
mode  of  rifling,  improve  its  mechanism,  and  when  you  have  suited 
it  to  the  more  advanced  requiremente  of  this  country,  adopt  it? 
Need  I  pomt  out  to  you  that  such  a  measure  would  have  disposed 
of  the  first  argument  for  the  adoption  of  the  arm.  We  are  no  longer 
in  this  case  s^opting  a  system  ready  made  to  our  hands.  We  are  in 
fact  cieating  one.  We  are  adopting  a  breech  mechanism,  merely  one 
element  of  a  system,  nothing  more.  And  but  little  knowledge  of  the 
subject  was  needed  to  instruct  us  as  to  the  extremely  defective  nature 
or  principle  of  tliis  breech  mechanism.  If  I  handle  the  needle-gun  you 
wiU  see  that  its  action  is  comparatively  slow.  It  is  clumsy  and  imperf ect, 
in  other  ways.  The  needle  with  which  the  cartridge  is  ignited  is 
?ei7  liable  to  become  bent  or  injm-ed.  I  shall  be  reminded  that  these 
needles  are  easily  replaced,  that  each  Pmssian  soldier  carries  two  or 
three.  But  tliis  injury  and  replacing  of  a  needle,  temporarily  disables  the 
arm,  and  constitutes,  it  must  be  admitted,  an  objection.  Then  again,  the 
gas-check  is  not  permanently  reliable.  The  whole  escape  is  thrown 
upon  the  arm,  at  the  jimction  of  the  breech,  none  upon  tne  cartridge ; 
and  even  if  we  set  out  with  a  tight  fit,  the  fit  will  become  less  and  less 
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dose,  and  in  time,  if  the  ann  be  not  carefully  looked  to  and  repidred, 
an  inconv^ient  escape  of  gas  will  occnr, — an  escape  which  sometanes 
induces  the  Prussian  soldier  to  deliver  his  fire  by  preference  from  the 
hip.  Of  the  ammunition  it  will  be  sufficient  to  say  that  it  is  rude,  and 
for  technical  reasons  ill  adapted  for  the  requirements  of  military  service. 
The  egg-shaped  buUet  is  embedded  in  a  small  papier-mach6  wad,  which 
serves  the  double  purpose  of  giving  rotation  to  the  bullet,  which  never 
touches  the  grooves,  and  of  containing  the  fulminate,  which  the  needle, 
penetratmg  the  powder  and  the  thin  paper  envdope  which  encloses  the 
whole,  has  to  pierce.  In  short  the  needle-gun,  however  superior  even 
to  a  ^o<m£  muazle-loader,  was  not  such  an  arm  as  we  should  have  been 
justified  in  adopting,  except  on  an  emergency  more  pressing  than  that 
which  now  presented  himself. 

Of  the  other  systems  of  which  we  had  any  experience,  and  which 
you  have  seen,  there  was  none  which  seemed  calculated  to  satisfy  ear 
requirements,  and  their  adoption  was  accordingly  not  entertained. 

Under  these  circumstances,  having  no  complete  system  to  begin 
upon,  we  determined  to  take  so  much  of  a  known  and  i*eliable  system 
as  WB  approved,  and  apply  it.  By  this  course  we  should  get^  as  it 
were,  a  lift  upon  our  road,  and  start  somewhat  in  advance  of  the  point 
from  which  we  must  set  out,  if  we  elected  to  consider  the  question 
nb  ovo.  Therefore,  and  without  prejudicing  the  ultimate  and  more 
leisurely  investigation  which  the  question  as  a  whole  demanded,  we 
resolved  to  take  so  much  of  the  existing  arm^— the  Enfield  rifle— as 
seemed  to  us  good,  and  to  revolutionize  that  part  of  it  which  we 
deemed  bad.  We  determined,  in  short,  to  convert  our  Enfield  rifles 
into  breech-loaders.  In  speaking  of  the  Enfield  rifle  as  a  good  arra, 
I  am  anxious  not  to  be  misunderstood.  It  is  an  arm  doubtless  with 
many  defects,  if  we  may  judge  it  by  the  high  standard  of  more  modem 
requirements.  A  steel  barrel,  for  example,  would  probably  be  preferable 
to  a  wrought-iron  barrel ;  the  Enfield  twist  is  undoubtedly  too  slow 
for  extreme  accuracy ;  and  the  calibre  may  be  considered  as  unneces- 
sarily large.  The  refinements  and  progress  of  gunmaking  have  left 
the  Enfield  rifle  to  a  certam  extent  behindhand,  just  as  the  refinement* 
and  progreee  of  breech-loaders  have  left  the  needle-gun  behind ;  and 
yet  in  the  main  it  is  an  excellent  we£q)on  for  mihtary  use,  amd  I  know 
no  power  whose  soldiers  possess  a  muzzle-loading  rifle  whidi  can 
compare  with  it.  We  do  not,  recollect,  require  a  match-rifle  for 
military  purposes,  ikcept,  on  a  few  rare  occasions,  sudi  an  arm  wonid 
have  no  special  value.  It  was  Lord  Palmerston,  I  think,  who  pointed 
out  thatwnat  the  soldier  is  required  to  do  is,  not  to  hit  a  paiiicnlar 
button  upon  his  enemy's  coat  but  generally  to  drive  home  an^ffieotive 
fire  into  an  opposing  body  of  infantry  or  ca\^lry. 

Extreme  accuracy  is  of  course  a  good  thing  to  have  in  a  military 
rifle,  just  as  well  as  to  have  a  watch  which  will  'beat  time  lik©  * 
chronometer ;  but  for  the  ordinary  circumstances  of  warfare,  a  rifle  of 
average  precision,  say  of  the  precision  of  the  Enfidd  rifle,  wfll  answer 
all  our  purposes,  just  as  a  chronometer  movement  is  not  absolot^ 
essential  in  every-day  life.  If  we  can  get  the  extreme  accuracy  m 
cither  cawei  without  sacrificing  other  quahries  or  without  great  ^^' 
well  and  good — ^but  men  exposed  to  a  searching  fire,  hturied,  weaned, 
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sarrovnded  by  smc^e  and  strange  noises,  wonnds  and  terfor, 
viB'Ml  generaUj  in  giving*full  effect  to  the  preoiaon  of  which  even  a 
■oderattfly  accurate  arm  is  capable. 

IiwtnRtad  then  by  the  Bober  teaching  of  actual  warfare,  we  were 
justified,  I  think,  in  assuming,  that  if  to  this  Enfield  rifle,  without  sub- 
tacting  from  its  accuracy  and  other  qualities,  wo  could  apply  an 
«ff«stiTe  breech4oading  arrangement,  we  should  be  at  once  relived  of 
all  pressing  anxiety,  and  in  a  position  to  select  leisurely  a  new 
and  superior  weapon  for  future  manufacture.  Moreover,  there  werci 
mote  ^an  faalf-a-million  of  these  muskets  available  for  conversion ;  and 
fte  step  whi(^  was  proposed  had  the  secondary,  but  by  no  means 
iicansiteBble  advantage  of  economy.  It  had  other  subordmate 
advantagpes,  such  as  the  experience  in  breech-loading  equipment  to 
be  derived  in  the  course  of  the  enquiry,  and  which  might  stand  us  in 
good  stoad  wh^i  the  more  complete  and  difiScult  question  should  come 
foefoie  as,  and.finally,  the  avoidance  of  the  danger  of  hurrying  without 
dneoonsidQration,  into  the  adoption  of  a  possibly  unsatisfactory  arm. 

In  August^  1864,  an  advertisement  was  issued,  inviting  gunmakere 
mdotii^  to  submit  propositions  for  the  conversicm  of  me  Enfield 
rifle.  From  the  fifty  systems  which  were  tent  in  in  reply  to  this 
advertiseraent,  Aose  which  were  obviously  unsuitable  were  eliminated, 
fmd  eight  systems  wens  selected  for  trial,  of  which  five  only,  for 
nasoDs  which  it  is  unneeessary  for  me  to  detail,  ultunately  came  to 
die  post.  Of  these,  four  were  eaj^ing  arms,  one  only  anou'^eapprng 
vm.  llie  selection  for  trial  of  these  capping  arms,  indicates  that  we 
were  not  then  as  advanced  or  decided  upon  this  point  as  we  are  now; 
aad  had  not  yet  absolutely  learned  to  regaid  non-oappmg  as  a  sine  ^d 
non.  So  Westley  Richards',  Mont  Storars,  Wilson's,  and  Green's  eon* 
verted  Enfield  rines- entered  the  lists  against -tiie  solitary  represenftartive 
of  the  Bon*capping  system — ^the  Snider  rffle. 

Westley  Richards'  converted  Enfield,  was  substantially  the  same  in 
raipecttoits  Inrtaech  mechanism  as  tibe  cavalry  carbine  which  I  hove 
shown- you,  with'tiie  addi^onof  a  small  hook  at  the  end  of  the  plunger 
for  withdrawing  the  wad  after  firing. 

In  Wilsorfs  arm,  the  breech  of  uie  original  rifle  is  removed,  and 'the 
barrel  prolonged  for  some  inches  in  the  form  of  an  open  slot.  The 
ctrtridge  is  inserted  here,  had  pushed  forward  into  the  barr^  and  is 
followed  by  a  sliding  plunger,  whidi  is  fixed  after  loading  by  a  stout 
belt  which  passes  tlm>ugh  stock  and  plunger*  There  is  an  india-rubber 
ring  to  dimmish  the  escape  of  gas. 

The  Qreeu  rifle  resembled'!^  Wilson,  ejcoept  in  the  manner  of 
wearing  the  plunger,  which  is  furnished  with  a  small  knob,  and  is 
turned  round  i^ter  loading^  a  quarter  circle,  and  so  looked. 

The  Montgomery  Storm,  or  Mont-Storm  arm  is  one  of  that  daes  of 
bpeeoh4oaders  known  as  "chamber-loaders,"  and  of  which  I  shallTiave 
to  speik  again  presently.  The  chamber  <rf.the  Stonn  riie  oan  be 
turned  completely  over  the  breech,  and  loaded;  or  it  may  be  swiv^led 
•bright  angles  to  the  barrel  for  loading  with  loose  powder.  When 
^  eWnber  is  retamed,  it  is  secured 'by  a  bolt  worked  by  the  lock, 
ttdtaa^eecape  is  prevented  by  an  expanding  riug  or  thimble  :on  the  pan 
of  the  chamber. 
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In  the  first  arms  made  on  the  Snider  system,  about  two  inches  of 
the  upper  side  of  the  breech  end  of  the  barrel  were  cut  away,  leaving 
a  wide  open  slot  or  trench  for  the  admission  of  the  cartridge.  When 
the  cartridge  had  been  pushed  forward  into  a  taper  chamber  formed 
by  enlarging  what  was  now  the  hind  part  of  the  barrel,  the  slot  was 
closed  by  a  lump  of  steel,  hinged  on  the  right  side  of  the  barrel  and 
forming  a  false  breech.  It  was  afterwards  found  more  convenient  to 
remove  the  back  part  of  the  barrel  bodily,  and  to  replace  it  with  a 
"  shoe,"  in  which  the  whole  of  the  breech  arrangement  was  comprised ; 
other  modifications  followed,  until  we  got  at  last,  the  more  perfect  arm 
which  I  hold  in  my  hand  (Plate  xi).  The  breech-block,  you  will  see, 
hinges  upon  this  side  pin  and  works  backwards  and  forwards.  It  is 
kept  in  its  place  by  a  small  spring  stud ;  and  the  fit  of  the  block  tends 
also  to  hold  it. 

In  order  practically  to  meet  a  ix)ssible  objection  that  this  arrange- 
ment is  liable  to  wear  and  get  out  of  order,  I  have  brought  to-'nightfor 
your  inspection,  two  Snider  rifles.  One  of  these  rifles  has  fired,  under 
my  superintendence,  15,082  rounds  ;  the  other  has  fired  17,082  rounds ; 
or  if  you  would  go  further  still,  I  have  here  a  "  shoe  "  which  has  never 
even  been  hardened,  and  yet  which  has  fired  30,000  rounds  and 
still  remains,  as  you  will  see,  if  you  care  to  inspect  it  presently,  per- 
fectly serviceable.  Nor  have  these  rifles  and  this  "  shoe  '*  been  tin- 
kered up  for  exhibition.  On  no  occasion  have  they  become  injured  or 
even  temporarily  unserviceable — ^and  although  springs  and  pistons  do 
sometimes  break,  I  can  only  say  that  these  springs  and  pistons  through- 
out all  this  practice,  have  not  once  required  renewal  or  repair. 

The  ignition  is  effected  by  means  of  a  small  piston  or  striker,  whicli 
passes  through  the  breech-block,  and  which,  when  in  repose,  l&  flush 
with  the  face  of  the  block.  A  blow  of  the  hammer  causes  it  to  dart 
forward  about  a  tenth  of  an  inch  into  the  cap,  which  is  fixed,  as  I  shall 
presently  more  particularly  explain,  in  the  base  of  the  cartridge.  The 
piston  is  returned  by  a  spiral  spring.  To  withdraw  the  empty  cartridge 
case,  a  claw  or  extractor  forms  part  of  the  breech-block.  When  I 
withdraw  the  block,  the  empty  cartridge  is  necessarily  drawn  with  it, 
and  by  canting  the  rifle  sideways,  the  case  is  thrown  out.  The  extractor 
is  returned  by  another  spiral  spring. 

It  has  been  stated  lately  that  the  Snider  system  was  not  really  in- 
vented by  Mr.  Snider  at  all,  but  by  M.  Francois  Eugene  Schneider ;  or 
to  go  further  back,  by  Mr.  John  Poad  Drake,  a  Comishman.  But  if  we 
are  really  to  trace  the  system  to  its  source,  we  must  go  back  to  a  time 
which  places  the  invention  quite  beyond  the  reach  of  living  men.  I  have 
not  thus  far  ventured  on  the  archseology  of  breech-loading ;  but  if  you 
will  permit  me,  I  wiU  make  one  dive  into  antiquity  for  the  purpose  of 
bringing  under  your  notice  two  breech-loading  firearms  of  the  reign  of 
Henry  VIII.,  on  the  Snider  system!*  By  the  kindness  of  Admiral 
Caffin,  these  interesting  arms  have  been  lent  from  the  museum  of  the 
Tower,  for  the  purpose  of  exhibition  this  evening. 

In  the  course  of  the  competition,  the  Snider  gun  proved  about  60  per 
cent,  quicker  than  its  rivals ;  it  was  stronger  too ;  it  was  simile,  and 

•  For  an  illustration  of  such  an  orm,  see  Journal  of  the  Institution,  toI.  ix,  PI**^ 
XT,  Bg.  3.— Ed. 
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apparently  durable  ;  and,  lastly — I  should  perhaps  have  placed  this 
advantage  first,  not  last — it  was  adapted  for  a  cartridge  containing  its 
own  ignition. 

Among  the  capping  arms,  the  Mont-Storm  rifle  was  ranked  first, 
and  was  recommended  for  experimental  application  to  a  certain  number 
of  rifles.  The  system  failed  subsequently  at  proof,  and  the  recommen- 
dation was  cancelled.  It  failed  partly  on  account  of  the  unsuitability 
of  the  skin  cartridge  which  formed  part  of  the  system ;  and  this  reminds 
me  of  another  objection  to  which  all  capping  arms  are  open.  Such 
amis  need  a  cartridge  so  thin,  that  the  fire  from  the  cap  shall  pierce 
it,  and  at  the  same  time  the  cartridge  must  be  so  entirely  consumed  or 
carried  out  by  the  discharge,  as  to  leave  no  residue  to  endanger  or 
interfere  with  loading.  These  requirements  make  it  difficult  to  satisfy 
another  not  less  important  point  in  a  military  cartridge,  viz.,  that  it 
shall  be  strong  enough  to  stand  the  knocking  about  to  which  it  will 
inevitably  be  exposed  in  transport  and  on  service.  '  Moreover,  a  thin 
cartridge  is  evidently  less  well  adapted  than  a  stout  one  to  resist  the 
effects  of  an  accidental  adjacent  explosion.  But  the  Moht-Storm  rifle 
failed  also  in  the  arm  itself.  Under  proof  charges,  the  hinge  and  small 
Mt  by  which  the  chamber  is  locked,  were  broken. 

The  Snider  rifle,  while  satisfying  many  requirements,  failed  in  one 
important  respect.  It  was  so  inaccurate  as  to  be  quite  unsuitable  for 
adoption  as  it  stood. 

These  diagrams  (Plate  xii)  will  show  you  the  extent  of  this 
inaccuracy.  This  one  (Fig.  1)  represents  the  mean  shooting  of  an  uncon- 
verted Enfield  at  500  yards,  the  large  squares  upon  the  target  being 
3  foot  each.  Here  (Fig.  2)  we  have  some  of  the  first  shooting  of  the 
Snider  rifle  in  the  competition;  here  (Fig.  3)  some  better,  although  still 
bad,  when  a  slight  change  had  been  made  in  the  ammunition.  At 
this  point  then,  as  the  fault  obviously  could  not  lie  in  the  barrel,  the 
question  of  providing  more  suitable  ammunition  for  the  arm,  was 
referred  to  Colonel  Boxer. 

Discarding  the  papier-mach6  case  submitted  by  Mr.  Snider,  the  objec- 
tions to  which,  especially  in  damp  weather,  are  well  known,  Colonel 
Boxer  made  the  case  of  his  cartridge  of  very  thin  sheet  brass,  *003-inch 
thick.    The  cartridge  has  a  little  over  two  turns  of  this  brass. 

Frre  important  advantages  result  from  the  employment  of  this  case : 
—1st,  Bemg  uncoiled  slightly  by  the  explosion,  instead  of  depending 
upon  the  mere  stretch  of  the  material,  the  case  can  be  used  in  a  chamber 
considerably  larger  than  itself,  with  little  danger  of  breakage  and  con- 
sequent escape  of  gas.  2nd,  It  is  not  liable  to  swell  with  damp,  and 
so  to  interfere  either  with  loading  or  withdrawal.  3rd,  The  difference 
between  the  size  of  the  case  and  of  the  chamber  is  so  considerable  as 
to  admit  of  loading  even  when  the  case  has  become  considerably  en- 
larged or  disfigured  by  rough  usage.  Nor  under  these  circumstances 
again^  iB  there  any  danger  of  leakage  or  escape.  4th,  Such  a  cartridge 
may  be  made,  like  the  present  service  caiiafidges,  practically  water- 
proof. 5th,  The  reaction,  or  tendency  of  the  case  to  recoil,  which 
arises  after  the  preasure  of  gas  is  removed,  tends  to  render  a  case  of 
this  sort  easier  of  extraction  than  any  other.    All  of  these  advantages 
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hold  good  against  a  papior^metche  case;  many  of  tbem  holdfgxMdialso 
against  a.  case  of  simple  copper  or  other  metal.  Cartridges  of  1^  dost 
sort,  have  been  extensively  used  in  America.  But  the  weight  'Of 'bnUet 
and  charges  used  in  that  country  is  very  madi  less  than  we  aie'aocns- 
tomed  to  require,  and  it  is  very  doubthil  how  far  such  coses  can  be 
made,  duea^egard  being  had  to  the  three  importaai  eonsideratkms  of 
weight,  economy  and  easy  extractioD,  strong  enough  to  stttnd  the 
strain  involved  in  the  use  of  our  heavier  projectiles  and  high- charges. 
I  am  not  speaking  now,  remember,  of  an  universal  cartridge,  but  of  a 
cartridge  adapted  for  the  class  of  anns  of  which  the  Snider  rifle  is  an 
extreme  type,  arms  in  which  the  *  cartridge  beoomes  at  the  moment  of 
firing  just  as  strictly  the  breech  or  chamber  of  ^egun,  as  this  iron 
chamber  in  the  gun  of  Hemy  VIII.'s  reign..  The  only  diffcienee  con- 
sists in  the  fact,  that  while  in  Henry  YIII/s  reign,  men  preser^ted  and 
reloaded  their  chamber,  we  throw  it  away  after  each  diocharge  and 
take  a  frei^  one ;  'though,  as  sportsmen  know,  for  economy's  siuke,  we 
too  sometimes  use  a  chamber  a  seeond  time,  and  ridfill  it  as  often  as  it 
will  serve  us.  My  objections  to  copper  cartridges  are  urged,  however, 
specially  in  connection  with  this  system  or  principle  of  breech^loading ; 
but  as  regards  papier-mache  cartridges^  we  may,  I  think,  s^eak  more 
confidently,  and  pronounce  against  them  a  general  verdict  of  disapproval 
for  military  use,  on  the  grounds  of  want  of  durability  and  of  ihe 
power  to  resist  the  effects  of  moisture. 

The  only  change  which  has  been  made  in  the  iBoxer  cartridge  since 
its  introduction,  has  been  the  6ub6titiiti0n  of.  a  strengthened. base,  the 
details  of  which  are  shown  on  the  diagram  (Plate  ziii)  befoie  yoa^  fmr  the 
original  Fotet  base,  which  when  manu£actm«d  inlarge  quantitieisprovecl 
not  altogether,  reliable.  The  ignition  is  tkatusaally  adc^ted  in  central 
fire  cartridges,  a  small  brass  chamber  in  theoentre of  the  base,  oontain- 
ing  an  anvil,  over  which  is  placed  the  percussion  cap.  The  easpression 
^'central  fire"  is  applied  to  l^s  arrangement  in  ocHrtradlstinction to 
"  pin  fire,"  or  to  "  rim  fii-e,"  or  to  that  method  of  ignition  adopted  in  the 
Prussian  syjstenif  which  for  want  of  a  better  name  we  rnay^Mu  '^  needle 
five."  By  pin  fire  is  meant  the  <Ad  Lefaucheux^system  which  •is'.genep' 
ally  applied  in  sportmg  cartridges,  in  which  tthe  anvil  becomes,  as  it 
were,  the  striker  and  projects  in  the  form  of  a  pin.  In  rim  ioe 
cartridges,  the  fulminate  is  situated  in  therimorfiangeof  the  cartridge, 
and  although  TthisooBStCTiGtion  presents  nndodbtedlyeertain  advantages, 
it  tends,  by  /knowing  some  additional  strain  upon  a  wei^  part  of  -tiie 
case,  to  produce  fracture ;  and  the  Americans^  who  have  hitherto  been 
the  mam  supporters  of  rim  fire,  are  now,  I  bi^eve,  for  this  asid  other 
reasons,  very  generally  substituting  oentral  fire»  the  details  of  which, 
however,  would  seem  to  be  still  open' to  considerable  simplification. 

The^last  point  to  be  noticed  in  the'ammunitioQ  for  the  8nidtor  rifle 
is  tile  bullet.  On  this -the  acouracy  ef  fire  of  the  arm  depends.  The 
bullet  is  not  made,  as  in  tiie  majority  of  breech«-loading  ams,  sligMy 
larger  than  the  bore,  but  depends  for  its  actioa  upon  the  ^stem  of 
expansion  which  Oolonel  Wn\6  was,  I  believe,  the  firat  psaciically  to 
adopt,  vie.,  a  hollow  in  the  .base,  together  with  a  l^g,  by  wfaidh  "the 
eri^oal  Wm€  iron  cap  has  been  soperseded*     Thfs  plf^,  which  i« 
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vffw  made  of  baked  clay,  plays  the  double  part  of  expanding  and 
tap|K>rtmg  agent.  The  expansion  of  the  bullet  would  be  effected,  it 
is  frue,  to  a  great  extent  by  the  simple  action  of  the  powder-gas  upon 
the  sides  of  the  hollow.  But  a  plug  makes  that  expansion  more 
instairtaBeous  and  more  unifonn;  and,  above  all,  -it  supports  the  sides 
of  the  bullet  after  expansion.  Thus,  with  a  plug,  the  passage  of  the 
gw  is  prevented  and  fouling  diminished,  in  the  fii'St  place;  and,  in 
the  second,  even  when  fouling  has  been  established,  its  effect  upon  the 
tceurscy  of  a  plugged  bullet,  whose  sides  do  not  collapse  when  they 
come  into  oontact  with  the  obstructing  deposit,  will  be  much  less  thaai 
tqxm  an  expanded  bullet  which  has  no  plug. 

Another  important  feature  of  the  bullet,  is  the  wooden  plug  in  the 
head.  By  this  plug  we  obtain  three  advantages :  greater  length,  and 
80  a  broader  bearing  and  lubricating  surface ;  secondly,  the  centre  of 
gravity  is  more  favourably  adjusted  with  reference  to  the  requirements 
of  the  projectile  and  the  slow  twist  of  the  Enfield  i^ ;  tnirdly,  the 
weight  is  disposed,  as  in  the  fly-wheel,  away  frc»n  the  axis  of  rotation. 
This  construction  is  well  known  in  its  common  application  to  shell 
heOets,  for  which,  indeed,  it  is  a  matter  rather  of  necessity  than  of 
ofaoice.  Norton,  Jacob,  Dyer,  Metford,  and  others,  have  all  made  use 
of  it,  and  Mr.  Metford  and  Mr.  Whitworth  have  both  employed  it  suo- 
eessfully  for  purposes  of  accuracy.  It  is  important,  however,  to  under- 
ttaad,  fliat  this  featmre  'by  itself,  does  not  constitute  the  essenoe  of  the 
hoflet.  It  plays  its  part,  together  with  the  other  features  of  the  con- 
slnicfiQn,  and  contributes  its  quota  of  accuracy;  but  the  ultimate 
success  of  the  projectile  is  due  rather  to  the  accurate  adjustment  and 
habnoe  <rf  the  whole  combination,  than  to  any  particular  feature  ofthe 
InSki  taken  singly.  Those  only  who  have  followed  the  enquiry  from 
its  infancy  can  be  aware  of  the  nice  points  upon  which  the  accuracy  of 
shooting  of  this  arm  depends.  Here,  lor  example,  are  two  bullets.  Nine 
peisons  out  of  ten  in  this  room  would  probably  be  unable  to  detect  in 
tliem  any  note- worthy  difference ;  and  yet,  one  of  these  bullets  shoots 
wefl  and  the  other  badly.  And  I  would  have  you  remark  that  the  key  to 
whatever  difficulties  have  temporarily  arisen  in  respect  to  the  precision 
erf  the  arm,  is  furnished  by  this  explanation.  It  was  because  ttie  accu- 
racy depended  upon  the  exceeding  niceness  of  the  combmation — I  am 
Bpea^g  now  with  reference  not  to  the  bullet  only,  but  to  the  bullet  in 
its  rekiHon  to  the  arm  and  to  the  powder — that  a  loss  of  aocnroGy 
ensoedi  when  that  combination  was  departed  from  in  the  sligiitest 
degree,  necessitating  for  the  long  Enfield  the  adoption  of  another 
bimet  with  a  larger  margin  of  efficiency. 

Bound  the  bullet  are  disposed  grooves  or  cannelures,  which  serve  to 
cany  tiie*beee'  w«x  lubricant,  by  which  mewis  a  layer  of  wax  is  always 
interposed  between  the  lead  of  the  bullet  and  the  sides  of  the  bore^; 
•nd  fouling  is  so  completely  got  rid  of,  that  one  of  the  best  targets  ever 
niade  with  this  arm  was  made  after  1,000  rounds  had  been  fired  from  it 
■^hout  deamng.  This  point  is  one  of  extreme  importance,  for  "tiie 
•ocupacy  of  a  fdHtary  arm  is  to  be  measured  by  its  average  accuracy 
during  along  sustained  fire,  and  not  by  its  performances  when  perfectly 
clean.    The  measure  of  efficiency  of  a  military  arm  in  this,  as  in  otfjer 
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respects,  is  to  be  obtained  by  taking  the  arm,  not  at  its  best,  but  at  its 
worst.  In  other  respects,  the  ammunition  satisfied  the  tests  which  wexe 
imposed.  It  stood  an  extraordinary  amount  of  rough  usage.  It  was 
waterproof  to  an  extent  which  enabled  it  to  be  kept  for  a  whole  wedc 
in  wet  sawdust  without  injury ;  it  was  easy  of  extraction ;  not  liable  to 
escape  or  explosion ;  and  its  expense  is  very  little  greater  thfm  that  of 
a  paper  cartridge,  even  if  we  take  its  first  cost  merely,  and  unmeaso- 
rably  less,  if  we  spread  the  cost  over  the  periods  during  which  the  two 
ammimitions  wouJd  respectively  remain  serviceable— if  indeed,  the 
paper  cartridge  could  ever  be  considered  serviceable.  The  extreme 
rapidity  of  fire  in  the  arm  is  fifteen  shots  per  minute.  Of  this  ammn- 
nition  about  11,000,000  of  rounds  were  issued  up  to  the  close  of  the 
financial  year,  which  ended  last  Saturday  week,  and  of  the  arms  186,431. 

To  deal  with  the  false  and  exaggerated  reports  which  have  been 
circulated  respecting  ''the  failure"  of  the  Snider  system,  is  a  task 
which  I  cannot  undertake,  except  in  a  general  way.  I  can  only 
say  that  in  essence,  and  in  substance,  these  reports  are  false. 
Tne  system  is  to  be  considered  from  three  points  of  view:  as  a 
breech-loader,  as  an  arm  of  precision,  and  as  a  system  of  conversion. 
As  a  bi'eech-loader — and  every  breech-loading  system  consists  not  of  the 
gun  merely,  but  of  the  gun  and  ammunition — the  system  has  proved 
a  most  complete  success.  The  percentage  of  casualties  in  this  respect, 
as  we  gather  from  the  reports  of  the  troops  in  Canada,  at  Hythe,  at 
Aldershot,  has  been  absolutely  inappreciable.  For  rapidity  of  fire, 
aafety,  simplicity^  easy  loading  and  extraction,  and  non-liability  to  get 
out  of  order,  the  system  has  proved  all  that  was  anticipated. 

With  respect  to  the  rifle  as  an  arm  of  precision,  the  difficulties 
which  occurred  for  a  short  time,  and  which  were  experienced,  it  should 
be  noticed,  only  with  the  long  Enfields,  have  been  easily  and  success- 
fully overcome.  It  may  tend  also  perhaps  to  restore  confidence,  if  I 
Btate  that  lumping  together  the  casualties  of  all  sorts,  grazes, 
mis-fires,  spUt  cartridges,  &c.,  which  have  occurred  out  of  a  total  of 
^4,840  rounds  fired,  up  to  the  present  time  in  the  course  of  the  ordinaiy 
dcohr  proof,  they  amount  only  to  216,  or  under  1  in  every  400  rounds. 
And  the  present  accuracy  of  the  arm  is  represented  by  this  diagram 
•(Plate  xii,  fig.  4).  With  respect  generally  to  the  system  as  a  system 
of  conversion,  we  certainly  do  not  exaggerate  its  advantages  when  we 
flay  that  it  has  given  us,  with  the  precision  of  the  original  Enfield  rifle, 
from  three  to  four  times  the  rapidity  of  fire,  at  a  cost  of  something 
below  £1  per  arm. 

The  progress  made  meanwhile  by  our  neighbours,  as  far  as  I  have 
been  able  to  gather  reliable  information,  is  shown  by  this  table.* 

We  are  now  able  to  observe  the  completeness  which  the  question  has 
for  the  moment  attained.  Having  provided  an  effective  arm  for 
the  immediate  use  of  the  British  army,  we  ai'e  in  a  position  to 
discuss  calmly,  although  not  too  leisiurely,  the  question  of  its  future 
equipment,  and  you  will  judge,  that  materials  for  its  consideration  will 
not  be  wanting,  when  I  state  that  the  Sub-committee  on  breech-loaders 
have  now  before  them,  no  less  than  93  different  systems  fr<Mn  which  to 
select  the  future  arm  of  the  British  soldier. 

•Sec  Table  on  pag?  2 '7.— Kd. 
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I  have  collected  a  few  characterisiic  specimens  of  the  different 
modifications  of  which  breech-loading  is  susceptible,  and  which  wilT 
flerve  to  illustrate  the  classification  which  I  propose  to  attempt.  It  is  of 
coarse  impossible  to  exhibit  these  arms  in  detail;  but,  together  with  the 
T&rj  rich  collection  belonging  to  this  Institution,  they  will  be  open  to 
jonr  inspection  after  the  lecture. 

Bree<£-loaders  may  be  divided  into  two  great  classes : — (1)  breech- 
loaders,  in  the  ordinary  acceptation  of  the  term ;  and  (2)  repeaters. 

The  first  class  may  be  further  subdivided  into  (a^  chamber-loaders, 
and  (h)  breech-loaders  proper.  A  chamber-loader  is  in  fact  a  sort  of 
muzzle-loader  cut  short,  or  so  arranged  that  the  arm  can  be  conveniently 
loaded  by  hand,  without  the  assistance  of  a  ramrod.  The  charge  is 
depostted  in  a  short  chamber,  instead  of  being  rammed  all  the  way 
down  a  long  barrel;  and  the  chamber  is  then  replaced  in  the 
position  for  firing  in  the  prolongation  of  the  barrel.  Of  breech- 
loaders on  this  plan  there  ai-e  many  modifications.  In  the  Mont-Storm 
ann,  the  hinge  is  in  front  of  the  chamber;  in  many  rifles  (the 
Sweedish  Hil^trom  for  example)  it  is  behind,  and  that  would  probably 
be  the  most  primitive  form  of  chamber-loading.  Colt's  and  Deane 
and  Adam's  revolvers  are  examples  of  chamlier-loading  arms  having 
several  chambers.  In  these  arms,  the  chambers  are  not  hinged,  but 
revolve,  Mid  are  brought  in  succession  into  prolongation  of  the 
barrel.  I  have  several  other  examples  of  chamber-loading  arms  here, 
to  which  I  would  invite  your  attention  after  this  discourse.  There 
ift  a  Spanish  arm  (Garda's),  Bergstrom's,  and  another  Norwegian 
system;  Leetch's,  Mackenzie,  and  Wentworth's,  Lechmere's, 
Standermayev's,  and  many  others  which  1  cannot  even  find  time  to 
mention. 

The  more  conspicuous  defect  of  this  class  of  arm  would  seem  to 
be  iheir  Uabihty  to  injury  by  the  explosion,  which  generally  acts 
directly  upon  the  breech  mechanism.  On  the  other  hand,  they  are 
generally  perfectly  free  from  escape  of  gas,  except  sometimes  at  the 
jmiction  of  the  chamber  and  barrel.  In  Sweden  and  Norway,  chamber- 
loaders  find  more  favour  than  in  this  country. 

Brteth'hadera  proper  include  more  numerous  types  of  arms.  The 
Smder  rifle  is  an  ami  of  this  class ;  so  is  the  Westley  Richards,  the 
Teny,  the  Sharp,  tlie  Green,  the  needle-gun,  all  of  which  you  have 
seen.  I  have  here  several  others,  some  good,  some  bad,  some  cele- 
brated in  their  way,  and  some  which  exhibit  the  imperfections  of  whidi 
the  system  is  capable.  The  Amsler-Milbank  system  (adopted  by 
the  Swiss  Government  for  conversion),  Joslyn's,  BayUss's,  Kestell's, 
Beard's,  Burton's,  Prince's,  the  Starr  carbine  (now  in  use  in  Canada^ 
Posbery*8,  Laidley's  (adopted  in  Russia),  are  all  examples  of  breech- 
loaders proper.  In  these  arms,  as  a  rule,  very  much  more  work  is 
Affown  upon  the  cartridge.  Where,  as  in  the  needle-gun  and  the  Sharp 
carUne,  uie  escape  is  sustained  by  the  gun,  and  not  by  the  cartridge, 
the  system  will  generally  be  open  to  objection  on  the  score  of  excessive 
escape  of  gas.  With  secure  ammunition,  this  defect  may  be  entirely 
gDt  rid  of ;  and  to  me  it  seems  sounder  in  principle  and  more  reliable 
io  practice  to  throw  the  burden  of  the  escape  upon  the  cartridge,  which 
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only  has  to  sustain  it  once,  thau,  upon  the  arm,  which  muat  auatain  it 
many  thousands  of  times. 

Repeaters  may  be  subdivided  into  {a)  revolvers,  and  (h)  magaane 
arms.  Of  Revolvers  the  best  examples  are  furnished  by  revolving 
pistols,  of  which,  by  the  addition  of  a  long  stock  and  barrel,  lifles 
have  sometimes  been  made.  I  have  here  also  a  revolving  carbine,  by 
a  Colonel  Porter.  The  system  is  open  to  many  objections,  among 
which,  except  for  pistols,  the  weight  of  the  severed  chambers  is  con- 
spicuous. 

Of  Magazine  arms  there  are  two  important  varieties :  The  simple 
repeater,  such  as  Henry's,  in  which  the  cartridges  are  cpnstantly  drawn 
from  a  magazine  imder  the  barrel,  which  must  be  replenished  from 
time  to  time  as  it  becomes  exhausted ;  and  secondly,  an  arm  which, 
like  the  Spencer  and  Lamson  rifles,  can  be  used  as  repeaters  or  as  simple 
breech-loaders  at  will.  In  these  arms  I  can,  if  I  wish,  shut  off  the 
magazine,  and  load  them  as  ordinary  breech-loaders.  This  (^ 
presents  several  important  advantages  over  tiie  ordinary  repeater, 
which  entails  distinct  intervals  of  inefficiency  while  the  magaziae  is 
being  replenished,  and  which  directly  tempts  the  soldier  to  indulge  in 
an  excessive  rapidity  of  fire  while  his  magazine  supply  lasts.  But  in 
the  improved  repeaters,  these,  objections  are  obviated.  I  have  here, 
for  example,  the  Lamson  rifle,  with  its  magazine  full.  I  need  not, 
however,  call  upon  tiie  magazine,  but  I  may  load  as  if  the  arm  wera 
an  ordinary  breech-loader.  Then  when  pressed,  I  can,  so  to  speak, 
turn  on  the  tap  of  the  magazine,  and  pour  forth  such  a  fire  as  no  simple 
breech-loader  can  deliver.  When  my  magazine  is  exhausted,  I  am 
not,  as  with  an  ordinary  repeater,  temporarily  disabled,  for  I  can  fall 
back  upon  the  simple  breech-loading  action,  until  an  opportunity  pre- 
sents itself  for  replenishing  the  magazine  against  another  emergency. 
So  with  the  Spencer  rifle,  in  which,  as  you  will  see  from  this  diagram 
(Plate  X,  ^^,  3),  the  magazine  is  situated  in  the  stock* 

The  direction  in  whidfci  repeaters  generally  err,  is  in  complexity  of 
construction ;  but  if  this  defect  can  be  overcome,  a  magazine-nfle  would 
present  immense  advantages  over  the  simple  breech-loader,  not  merely 
for  those  services,  such  as  the  navy,  the  cavalry  and  artillery,  in  which 
an  intensely  rapid  fire  is  generally  required  for  a  few  decisive  moments, 
but  for  the  universal  equipment  of  troops.  It  is  in  arms  of  this  class, 
that  breech-loading  tends  towards  its  highest  development ;  and  to 
this  principle  of  action  I  beUeve  we  must  look  for  the  ultimate  solution 
of  the  breech-loading  question. 

In  selecting  from  the  niunerous  systems  of  breech-loaders  one  for 
military  use,  certain  general  considerations  must  always  be  observed. 
Rapidity  of  fire  is  of  course  essential ;  and  so  should  be  perfect  safety 
and  freedom  from  escape  of  gas.  The  arm  should  not  be  easily  liable 
to  injury  from  rough  usage,  f ouHng,  damp,  or  the  action  of  discharge. 
Facility  of  loading  and  extraction  are  merely  necessary  elements  in 
rapidity  of  fire.  Close  fitting,  or  broad  sUding  surfaces  are  to  be 
avoided.  A  moderate  degi'ee  of  accuracy  combined  with  lowness  of 
trajectory,  and  penetration  should  be  insisted  upon.  The  ammunition 
should  be  safe,  durable,  if  possible  waterproof,  perfectly  reliable  and 
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serwwMiMo mdiffar^afc dimateg^^apd (^fter  aU  this  (not  before)  as  cheap 
M  |ii»ailifee.  And.tlieae  coiidition»  reqime- to  be  satisfied  uotrmerelj  on 
kb»f|tta(iegeo«iid.or  in  the  (^owroom,  but  under  th3  sev^^n  tests  to 
whiA* ktaotoal  warfare,,  the  systefm  will  be  exposed.  The  problem 
mvad  inrthis  l^^ht  will  appaar — ^aa  I  would  have  it  appear-^ess  easy 
of  ftdation^  than  ispopularly  suppoaed. 
The.  adraoiagesk'  whioh  breeeWoadingp  pierants  in  a  militaiy  rifle 

Kiet;  Bafttdit^qf  Fire.  W^  giye  eadi  soldier,. so  to  npesk^  and  as 
1  have  before  exproaaed  it,  three  or  four  rifles;,  with  ike  inooBTonieQces 
only  of  one.  At  dose  qoartera  no  troops,  however  brave,. devoted,  or 
dkrijiliBad,.  could  siaiul  nfith  muzole-loadm  agaiiust  a  conttspondin^ 
fooeiMmed  with  iHreeob-loadsrs*  It.  amomits  to  being  opposed  to  » 
6x06  whose  nimdierB  are  praotieallj  moltlplied  by  the  figme  which 
c«|)lo«eu  the  jatio  of  rigidity  of  fire  of.  the  breech-loaders  to  the 
iTMlaload«n>-  We  moBt  not  prass  tiiia  acgnment  toa  far^  It  wUi 
lioU|[Biiarally  iThen  the  fitting  is  quick  aod  elose  anddedstvo^  and 
when  the  conditions  of  the  contest  on  both  sides  aie  the  aame.  But 
bweh^leiders  wHl  not  do  everything.;  and  we  must  avoid  the  error 
^  sapposing  thst  tliey  did  eifierytliing  in  the  Bankh  or  ^olramiaii 
emifiagiB.  The  needte^gun  was  bat  the  embodiment  of  that  qniit 
of  ^ftui  **  aad  pcogreaa  whi^  aaimftted  the  Prussian  army  and  its 
kadBi%.  which. dictated  the  execution  of  -diehr  rapnl  moveiaaits,  aiul 
vkick  waa  the  aoul  and  eesenoe  of  their  supenoc  organizatioti. 
ftpaoiilly  miai.we  aroid  the  too  oloae  application  of  mere  abata^ct 
wonmg  whoit  the  element  of  artillery  moe  comes  into  plir^.  Eleven 
ytUBMga  an  eiparimenfc.waa  made  at  Hytiie  vdth  lif^size  dummy 
figures  of  men  and  horses,  which  went  to  prove  condusively  that 
MtflkrjiTlvoiilcl  be  beaten  off  the-  field  by  infantry  armed  with  rifles. 
1!hiadmsrBigi([|^aia  xiii). shows  vdiai  was  tiien  proved,.that  a  detach^ 
DMDi  coming  into  aetion  would  be  amrihilated  in  tmce  minutes  by  thirty 
fiIfra£^amBn«  Bnttwo/impoitantconnderationsw^re overlooked:  that 
iftaetnal  vraif are,  infantry  vrould  aoaneely  deliver  so  efiFeotive  a  fire  as 
the*  MTved  tupdant  at  dOOyards'  range^  thirty^our  shots  in  a  single 
gon  detachment, — ^just  as  two  men  standing  opposite  one  another  at 
twentiji  paces  to  fight  a  duel,  often  fail  to  hit  one  another,  while  at  a 
^^vy  m«di. greater  distance  they  can  eadi  easily  break  a  bottle's  neck 
inapisfcel  gMsry.  And,  seeondly,  the  neeessity  for  artillery  coming 
vittiQ  this  sange  at  all,  was  not  established ;  so  that  the  reasoning 
which  was  baaed  upon  t^ese  premises  fell  in  practice  to  the  ground ; 
jkad  notwitlwtaQding  improved  mnsttetiy  instruction  and  improvements 
in  tile  arms,  the  use  and  importance  of.  aitiUery  have  in  nowise 
^imjiiflhed  since  the  introdnotioB  of  the  rifle  for  genend  service :  so 
t^  alao' would  be  mistaken  who  mi^t  argue  from  this  diagram 
that  iff  80  mnch  could  be  done  with  muzzle-loading  rifles,  firing  as 
thofdidan  thdsf  occasion  onercmnd  per  minute  only,  breech-loaders 
fiongiiBven  or  eigliti  rounds  per  minute  would  produce  a  corresponding 
A^  and  that  tiie  predcHmnauce  of  artillery  fire  in  an  action  must 
l^>BQdbrdi  ceaae  to  eoost.  But  within  reasonable  limits,  the  effects  of 
^v^eidnloadefs,  as  opposed  to  muzzle-loaders,  can  haidly  be  over- 
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estimated,  It  must  be  remembered  too,  that  there  is  idways  attoidaut 
upon  the  employm^it  of  a  more  ^ective  arm,  a  moral  as  weO  as  a 
physical  effect.  As  Marshal  Marmont  said,  a  battle  is  decided  after 
aU,  not  by  the  nmnber  of  men  killed,  but  by  the  number  frightened. 

By  a  converse  application  of  this  argument,  we  reach  the  second 
advantage  of  breech-loading,  increased  confidence^  a  point  upon  wMdi  I 
need  not  dwell,  but  of  which  all  military  men  will  recognize  tbe  impor- 
tance. 

Thirdly,  we  obtain  greater /octVt^y  in  loading.  On  horseback,  breech- 
loading,  even  of  an  imperfect  kind,  is  obviously  vastly  superior  media- 
nically  to  muzzle-loading.  For  the  infantry  soldier,  if  we  reflect  a 
moment,  t^e  advantages  will  appear  quite  as  great.  Whatever  the 
soldier's  position,  whemer  lying  bsnind  some  sheltering  mound,  cramped 
in  a  rifle-pit,  working  in  close  squares,  with  his  bayonet  presented 
to  resist  cavalry,  or  running  forward  as  a  skirmiaher,  he  can  load 
a  breech-loader  as  he  could  never  load  a  muzzle-loader — without  expos- 
ing himself,  without  changing  his  position,  without  inconvenience  or 
loss  of  time  or  effect. 

We  have,  in  the  fourth  place,  improved  shooting.  The  arm  is  always 
loaded  in  a  position  which  favours  the  subsequent  delivery  of  a  low  and 
effective  fire.  The  eye  is  never  removed  from  the  object ;  and  no  part 
of  the  powder  can  be  spilt,  no  part  can  be  lodged  in  the  grooves  of  the 
rLfle ;  while  the  increased  confidence  of  which  I  have  spoken  tends  to 
steady  men's  arms  and  improve  their  aim.  It  has  been  objected  tint 
the  rapid  firing  of  the  breech-loader  will  tend  to  tire  and  unsteady  man'a 
arms,  but  surely  this  objection,  if  it  has  any  force,  may  be  met  by  the 
consideration,  that  the  operation  of  loading  a  breech-loader  is  YearyixnA 
less  fatiguing. 

Fifthly,  the  possibility  of  overloading  is  avoided.  This,  in  the  huny  and 
excitement  of  action  is  no  uncommon  accident.  A  man  loads  and  as  he 
thinks  fires.  His  cap  misses  fire,  or  he  even  neglects  to  cap  at  aH 
But  he  does  not  at  once  recognize  it.  Bi&  rams  down  anotber  charge; 
perhaps  another,  &c.  &c.  After  (me  of  the  American  battles,  seveial 
arms  were  picked  up  loaded  with  two  charges,  others  with  three ;  some 
with  four,  and  a  few  even  with  ei^t ! 

Among  the  minor  advantages  of  breech-loaders,  I  may  name  the 
completeness  and  compactness  of  the  ammunition ;  the  f adiilaes  for 
cleaning  and  inspecting  the  arms ;  the  ease  with  which  the  drill  may 
be  acquired ;  the  diminished  danger  in  loading ;  and  the  impossibility  ^ 
the  arm  being  rendered  inefficient  by  the  loss  of  a  ramrod. 

It  has  been  said  that  breech-loaders  will  entail  an  excessive 
expenditure  of  ammunition.  But  in  the  first  place,  we  have  no  grounds 
for  supposing  that  the  ammunition  expended,  will  be  wasted ;  and  a 
similar  argument  would  have  held  against  the  supersession  of  the  old 
flint-lock  by  the  percussion  cap.  If  t^e  fire  be  delivered  at  sadi 
ranges  that  the  shots  tell,  it  merely  amounts  to  this,  that  tiie  work  is 
done  with  the  new  system  so  much  quicker  and  more  effectually  thaii 
wi^  the  old ;  and  experience  teaches  us  that  the  requisite  sup{^  can 
l>e  kept  up  without  difficulty,  even  in  a  long  hot  general  action,  and 
tliat  this  objection  has  been  much  overrated.    It  is  stated  indeed  that 
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the  greater  ooolness  and  confidence  of  the  men  tend  rather  to  a  less 
expenditure ;  and  the  comparatively  small  number  of  rounds  fired  by 
anj  individual  Prussian  soldier  in  the  late  campaign,  if  figures  are  to 
be  reHed  upon,  would  seem  to  favour  this  vievr.  The  supply  of 
ammunition,  however,  whatever  its  expenditure,  is  only  a  question  of 
organization ;  its  efficient  expenditure  is  a  matter  of  instruction, 

BREECH-LOADERS 
Already  adopted,  or  in  Contemplation  by  the  different  Military  Powers. 
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ThaCHAXBiay:  Oenaemen,  thia  is  «  anUeot  that  rery  often  entaib  ft  diifeienee 
w  opauoQ;  but  I  think  therv  can  be  no  difTeranoe  of  opinion  aa  to  tfaa  H^tat 
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Oipt.  M^'eBcUe  has  di^layed  in  tlie  paper  whlok^  he  hta  read  to  ns  UAA^vmuiig- 
Al  tilie  Bama  time  there  sm  be  di^effeot  rentudte  and  oduuods  whicsh  geotlemes 
may  wish  to  express,  and  which  I  aan  <^uite  sure  Capt.  Majendic^,  and  ever;  one  else 
present,  will  be  ^lad  to  hear. 

Colonel  ErstYV  :  As  no  gentleman  appears  debirons  of '  coming  fbrwardi  I  rise  to 
make  a  feew  remarks ^not  to  express  a  difference  of  opinion  fiom  Capt.  Mi^feidie,  for 
I  think  I  tagre0  with  almost  empr  word  of  his  kotore.  Bofe  I  think  theow-wMOoe 
point  of  view  which  is  generally  lost  sight  of  in  the  consideration  of  the  great  adrui- 
tae es  to  be  obtained  from  the  breech-loading  eun.  I  think  we  shall  ncrer  attain  tie 
full  advantage  of  quick  loadine  till  we  get  nd,  in  eome  manner,  of  the  smoke.  The 
ffreat  adyantage  to  be  obtained  at  present  from  the  breech-loading  system  does  not 
depend  on  ihe  rapidity  of  fire,  but  on  the  ease  of  loading,  and  upon  ihe^&ct  tiiMfc  6ie 
man  is,  as  you  may  say,  never  unloaded.  Now  I  have  stood  in  front  of  a  line  of  men 
firing  blank  cartridge,  and  after  the  second  round  not  a  man  m  th«  Hne  faarben 
able  to  see  me.  That  proved  that  even  with  muzzle-loaders  the  fire  in  line  was  too 
quick.  But  supposing  the  spot  I  occupied  had  been  occupied  by  an  opposing  bodv  of 
troops  armed  with  guns  firing  with  some  smokeless  material,  their  fire  would  be 
directed  by  the  flashes  of  the  opposing  guns,  and  they  would  be  able  to  fire  t« 
accurately  as  if  there  had  been  no  smoke  at  all.  In  point  of  &ct,  it  is  the  smoke 
caused  by  the  firing  of  one*s  own  gun  that  obstructs  one's  view,  not  the  moke 
of  the  enemy.  Therefore  the  attention,  I  thitik,  of  all  men  interested  in  this  sub- 
ject should  now  be  directed  not  so  mnch  to  the  impiOTement  of  breech-loaden^ 
as  to  the  attainment  of  a  smokeless  compound.  We  snail  never  get  the  full  adran* 
tages  of  quick  loading  till  we  ^et  that.  One  of  the  dangers  we  ought  now  to 
avoid,  is'that  of  loading  our  men  with  an  enormous  quantity  of  ammunition.  It  6/m 
not  follow,  as  I  think  the  lecturer  observed,  that  there  should  be  any  increased 
number  of  rounds  fired  in  consequence  of  troops  being  armed  with  a  superior  wmpoa. 
If  so,  in  what  does  the  superiority  consist?  If  it  requires  a  greater  nnttber-of 
rounds  to  produce  the  same  effect,  it  would  be  <  rather  a  proof  that  the  weapon  is  not 
superior.  I  doubt  whether  there  would  be  any  greater  number  of  shots  HM  in 
action  than  there  used  to  be  4  but  I  jcnow  the  system  that  has  hitherto  obtained  with 
regard  to  thcaecond  and  third  supply  of  ammunition  has  been  very  ineffident  ill  our 
own  and  other  services ;  but  I  believe  that  has  been  immensely  improved.  I  mshitBn 
that'fifty  rounds  per  man  is  as  miudi  as^a  soldiet  ought  to  be  loaded  with,  until  m  Jtej 
much  reduce  the  weight  of  our  cartridges,  ^e  American  troops  during  the  list 
war  were  only  armed  with  fifty  rounds,  and  I  |d0  not  see  why  there  should  be  more. 
Bemember,  the  soldier  has  to  inarch  with  his  atnmimition ;  ne  has  to  go  on  jP"^  > 
he  has  periu^  to  «any  that  ammunition  for  a  month,  day  and  night,  before  he  mfs  it ; 
and  to  add  two  or  three  pounds  to  the  weight  ii^  that  particular,  would  impede  tefj 
much  his  efficiency.  I  think  it  would  be  a  great  pity,  if  we  were  to  have  all  sorts  of 
extra  belts  and  accoutrements  icm  the  trarpose  of  svpjp^l^mxg,ovr  unfortunate  tn&Bti7 
tiAttiew  with  exii»f(minunition,  when  the  first  ife^rve  should  always  be  at  hand.  Ih^ 
qnaatity  of  ammttuition  the  soldiei!  carries,  sHould  be  influenced  entirely  Jbiy  the 
qiiantttyfae  oan  bear  without  inconvenience,  atidnot  by  the  number  of  rounds  ne  maj 
have  to  fire  in  a  general  action,  for  the  first  re^t^e  should -always  be  at  hand- 
General  Abbott  :  I  should  like  to  ask  Capt.  |Majendie  a  question  with  regard  to 
a  statement  which  I  did  not  quite  mndantand.  |[t  was  with  r^^ard  to  the  precision  in 
firing  of  the  bullets  used  for  the  ^pceaant  arm.  J  have  understood  thai  tWo  desa^ 
tions  of  bullets  are  required ;  one  for  the  short  rifle  and  one  for  the  lon^.  Under 
these  circumstances,  would  thera  -not  be  great  inconvenience  experienced  m  serring 
out  the  ammunition  for  the  short  and  for  the  long  rifle  f  It  appears  to  me  Oof 
would  be  a  good  deal  of  inconveniaaoe  oecasioiled,  and  I  shoula  like  to  hear  what 
explanation  Capt.  Majendie  can  give. 

jBrigadier-GetneEaL  Ltsfboy,  BkA.,  F.BJi: :  I  tan,  I  think,  Mr.  Chairman,  aaiWf 
that  question.  It  is  the  fact  that  the  bullet  used  in  the  Ions  Bnfidld  is  a  480  gr^ 
bullet.  Now,  that  does  not  shoot  quite  so  well  with  the  short  Enfield  aa  ^^^^ 
grain  bullet  originally  introduced,  but  the  difference  is  so  small  that  it  would  be 
auite.unnec^asary  to  perpetuate  two  ammunitiona  fpr  the  sake  of  il^i  The.^U^^o^ 
ao^.not.  Wount  to  mora  than  two  or  three  ihches  at  .60D  jnrdi  totocc^  which,  I 
^fltoi,TM6at))kctioBliiien  will*  think  quite  ntoarenb^^  '   ^  1   ' 
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C^ptoixi  Stba^egb,  B.A. :  I  wiali  to  make  a  few  remaikt  with  reference  to  what 
jns  said  hj  the  fiist  speaker  as  to  reducing  the  weight  of  the  ammunitioni  It 
might  be^  that  the  size  of  the  bulleti  may  be  ooiisiderabTy  reduced,  because  we  Impw 
tfa^  a  man  in  biM^italia  wonethan  a  dead  man,  and  a  wounded  man  also  has  to  be 
cairied--to  the  rear.  Not  only  that^  but  there  are  two  feUows  always  yeiy  ready  to 
cftity  him  to  the  rear,  and  sometimes  another  might  go  with  his  cap.  That  haa  been 
remarked  before.  I  do  not  mean  to  say,  of  course,  that  British  soldiers  are  at  aU 
addicted  to  this  kind  of  thing  in  generaU  The  remark  would  be  only  applicable 'to 
those  opposed  to  our  fire.  The  ^t  remains,  that  wounded  men  axe  a  .grealer 
izunuttfaHnmoe  to  an  anny  than  dead  men,  who  are  vei^  easily  got  rid.ofi  .  We  must, 
howerer,  consider  that  the  bullets,  if  made  smaller,  might  not  be  effeeti^  as  regards 
horses.    I  just  mention  those  two  points  because  they  hav«  not  been  alluded  to, 

Oi^  GooDUins,  City  of  London  Bifle  Yolunteer  Biigade :  I  wish^  Sir,  to  ask 
one  or  two  questions,  first,  I  think  the  Lecturer  statedthat  the  oost  of  the  presBot 
smmunition,  as  settled  for  the  Snider  rifle  is  equal,  >  if  not  much  in  excess,  of  that  at 
ipnamt  supplied  for  the  Eniield  rifle.  I  do  not  know  that  I  understood  him.  disr 
tincdy  on  that  head,  but  I  thought  that  was  one  .o£  the<pointa  ha  insisted  upoiw  "Ui 
ippeazB  to  me  to  be  a  reiy  important  one  indeed.  At  second  qnestion  also  i»,  that 
me  Qoremm^it  seem  rapidly  to  have  taken  up  the  conrenion  of  the  Bnflelid  rzflOi 
vithout  any  reference  whatever  'to  improriug  its  construofeion,  beyond  making  it  ^ 
hieech-loader.  It  has  long  been  held  by  those  acquainted,  with  the  Enfield,  rifld^ 
that  it  fiule  in  one  or  two  most  important  particttlars,-which  mig^t  easily  beresiedied 
vithout  any  detsiment  to  the  arm  itself,  and  would  produce  nueh  greater  aocnBaey 
in  sfaootia^  I  allude  of  course  to.  the  inefficiency  of  the  twist  j  that  is  tosagr, 
the  twist .  IS  made  too  slow  to.  enable  a  bullet  to  be  osvried  at  long  mng^'with 
tBj1ihio^.like  accuracy*.  Auother  point  is  with  referenos  to'plaoing  the  bsieiH  sifldit 
of  the.nfifi  so  far  to.  the  rear.  At  the  present  moment  it  requires  consideniliD 
practice  before-  it  can  be  efficiently  used.  The  back  sight  is  probably . Che  mMt 
clumsy  and  senseless  contrivance  that  could  possiM^^  be  suggested,,  became  it  is 
impoasifale  to  take  that  accurate  aim  which  might  eauly  be  oKained  by  a.blaeldMr 
tHofl,  which, .indeed,  is^usually  adopted  in  imUdi  rifles.  Theve. appears-  to.. be  no 
RarroA  why  these  improvamenta  should  not-  beeanried  out  ,withMrelfifenca^it<i<the 
Snidar  xi^.  But  we  must,  I  think,  flnt  of  idl  make  up^our  minds  whether  or.^ilet  > 
metBaocunuqr  of  aim,  or  mere  rapidity  of  Are,  is  all  that  is  to-be  desired.  If  -yao 
vantaoeiuac^  of  shooting,  you  will  never  attain  it  with  the  pnetioe  at  present,  given 
to  the  Bcitiah  soldier.  Not  being  a  military  man- myself  I  am.  not  Ma  to  state^ibe 
RssiBu  why ;  but  if  the  aocumcy  of  the  um  is  to  be  of  aqy  impDrtaikOB,'aaI  appive- 
kcndit  will  be  more  and  more  so,  it  will  be  necessary  to  j^vie  a  eeitain.  oontioMOt 
out  of  ereiy  negiment,  a- much  higher  degree  of.qualifleation  and  instmcAion-  oiaA 
they  Bare  at  present,  because  the  small  amount  of  practice  .which  the:s6]di«r^hB«,iiB 
qfuio  insufficient  to  render  him  .a  practical  and  skilled  maiksmaa.  It  i^ppean  to  xne 
yon  mnat  first  of  all  obtain  somethinglikeaocuraey  in.  the  weapon,  aad> then  give 
thatixi9iructioQ  which  will  enable  the  soldier  to  .use  it  efficiently.  I  seenorreaaon 
vfay  ihia  shonld  not  be  done  with  ifaebSnider  rifle,  but  the  difficulty  at  priieiit.iain 
the  oost  of  the  ammunitinn)  whichiseema  a  vei^  formidable 'one,  aad  unlesa  it  o«i  be 
iliown  thai  the  ammunitian  can  be.,  constructed  at  a  mueh  lower  ceet  thauiWe  have 
&hea4y  heardi  stated,,  it  will  be  a  vexy  serious  ol^ieotion*  .  I  have  not  heard  ainiy 
Vttwer  ta  thoae  Teiy  remarkable  >  lette^acwhich  appeared -in  the  .iinblic.  press  frem 
firoend'Hay,.  witb  reference  to  the.bKL  sheeting  of  the  Snider  rifle*  It  isipevfeetly 
^Qir  that  in  a  militotry  weapon,  low  .trajectory  is  an  impoetaafa  faatiirey  flndtaeecwding 
to  General  Hay's  statement,  the.trajeetory/waa  not  only  much  too  high,  battjChe 
boBots  went,  as  lie  vexr  fbrcably  caressed  it,: "  nowhere."  Now,  if  the  wvemmmt 
h  going  to  convert  rifles  atanenonnous  expease^  the  bulleta  of*  which*  are  to. -go 
"  QQvhBBe,"  and  the  tnjaotory  which,  as  £n  aaitean  be  aeeenaioed*  i» "  aaywheve," 
it  teeasa  to  na  to  be  a  very  serione  Biistake.  No.  doubt  the  LeetaMV  will  berahU  <to 
pe  ui  some  explanation,  bnt»  .enmiug.from  so  high  an  authori^  M  Gbencv^  iHftjr, 
it  it  a  qvdition.  demaadjjsg  the  njusat  serious-  eoikiiidexAtiQn,,.andL'i£  Q^xiem)t.Bti^ 
itafement'he  true,  it  appears  to.  me  to :  be  ahaoit  fatal  to^the  euepev  ^  IW  BdA^ 
ni^ia»«jriipna.t>la(Oqu»M^,   ^ 
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Mr.  G.  Daw  :  I  should  like  to  ask  whether  Oapt.  Miy'endie  oonsiden  these  specimens 
(the  specimens  on  the  table)  of  a  perfidct  cartridge,  and  whether  they  are  the  cheap- 
est that  have  been  fumiBhed  ?  I  ask  it  because  I  see  a  great  Tariety  of  breech-loaden 
hare  been  shown,  but  we  have  onlj  one  specimen  of  cartridge.  I  most  saj  1  think 
it  would  hare  been  a  little  more  to  the  enlightenment  of  the  company  if  we  had  had 
a  rarietj  of  cartridges  also.  As  the  matter  stands  at  present,  one  woiud  suppose  tbat 
that  was  the  only  cartridge  that  had  been  introduced.  I  make  these  remuks  for  this 
reason,  that  as  I  was  the  pioneer  of  that  system  into  this  country,  I  certainly  should 
like  to  hare  seen  the  different  principles  £edrly  discussed  if  time  had  permitted, 
because  Colonel  Boxer  has  thought  proper  to  christen  that  cartridge  with  hii  own 
name,  and  I  think  it  is  important  to  us  as  ratepayers  to  find  out  whether  we  hare 
really  in  the  service,  the  best  and  cheapest  cartridge. 

Mr.  Olabk:  I  wish  to  offer  a  few  remarks  upon  one  part  of  this  subject  which  I 
belieTe  is  admitted  to  be  of  rery  great  importance.  I  refer  to  the  cartridges  which 
play  as  important  a  part  in  breech-loaders  as  the  gun  itself.  There  were  two  distinct 
descriptions  of  cartridges ;  those  with  metallic  cases,  waterproof  and  capable  of  being 
submitted  to  rough  usuage,  and  the  ordinary  paper  cartridge.  I  think  in  jfchis  dis- 
cussion the  properties  of  the  two  cartridges,  their  respectiye  cases,  ought  to  be  taken 
into  consideration.  The  difference  of  expense  between  the  two  cartridges  is  very  con- 
siderable, and  one  that  bears  heavily  upon  the  finances  of  the  country.  It  has  this 
importance,  that  a  difference  of  expense  in  the  gun  itself,  once  incurred,  is  done  with, 
but  the  difference  in  the  expense  of  the  cartridges  is  everlasting.  It  is  imposing  a 
great  outlay  upon  the  expenditure  of  the  countnT^.  Now  I  am  able  to  ffo  to  figures 
with  some  degree  of  accuracy  in  the  case  of  the  two  descriptions  of  cartridges.  It  is 
pretty  well  known  by  volunteers — that  is  a  test  of  what  the  real  cost  of  the  cartridge 
IS — ^tnat  the  paper  cartridge  for  the  muzle-loader  is  delivered  at  &#.  per  himdred,  6a. 
for  the  packet  of  ten.  And  it  has  come  to  my  knowledge  that  the  volunteers  have 
heard  with  great  dismay  that  when  the  day  for  arming  them  wif^h  breech-loaders 
shall  come,  and  of  course  that  day  is  not  far  distant,  they  will  have  to  pay,  instead  of  Sf . 
per  hundred,  10*.  per  hundred  for  their  cartridges.  Wow  if  we  go  into  that  question 
in  a  broad  point  of  tie w  as  applied  to  the  expenditure  of  the  country,  the  importance 
is  really  of  very  great  magnitude,  and  we  may  say  in  general  terms,  that  the  difference 
of  cost  between  the  two  cartridges  is  £2  per  100(X  Now  as  a  million  of  cartridges  is 
composed  of  a  thousand  times  that  number,  there  is  no  less  a  difference  than  £2000. 
In  the  last  session  it  was  stated  in  the  House  that  forty  millions  of  cartridm  were 
ordered  for  breech-loaders,  and  if  we  apply  the  figure  I  have  just  mentioned  £2000 
per  million,  there  is  £80,000  difference  of  expenditure  for  the  article  of  cartridges 
alone.  Another  point  bearing  upon  the  same  question  which  was  very  aptiy  referred 
to  by  a  gallant  Officer  on  the  other  side  of  the  theatre,  is  the  weight  of  tne  cartridge 
to  be  carried  by  the  soldier.  Now  the  difference  between  the  ordinary  paper  cart- 
ridge and  the  **  Boxer  "  cartridge  is  very  considerable.  I  see  by  the  printed  notioe 
to  mventors  and  gun-makers  caUing  upon  them  to  enter  into  competition,  one  of  the 
conditions  is  that  the  weight  of  the  metallic  cartridge  of  the  breech-loader  is  not  to 
exceed  six  pounds  four  ounces  for  sixty  rounds.  I  l^lieve  that  weight  was  the  weight 
of  the  ''  Boxer  "  cartridge  before  it  was  found  to  be  too  weak  to  stand  the  force  of  the 
explosion,  the  weight  hae  since  then  been  considerably  increased,  and  I  believe  I  am 
not  wrong  in  saying  the  sixty  rounds  now  weigh,  instead  of  six  pounds  four  ounces, 
about  seven  pounds.  Perhaps  that  may  be  a  uttle  above  the  mark,  but  at  all  events 
the  weight  is  considerably  increased.  The  difference  in  weight  will  amount  to  about 
a  pound  and  a-half  between  the  paper  cartridge  and  the  metallic  cartridge.  That, 
you  will  admit,  is  very  considerable.  I  wish  to  draw  your  attention  to  those  two 
points — ^the  oost  of  the  cartridge  and  the  weight  which  certainly  hwn  in  a  very  im* 
portant  point  of  view  upon  the  question  we  are  discussing. 

Oipt.  SBLwnr,  R.  N. :  I  beg  to  move  the  adjournment  of  the  discussion,  convinced 
as  I  am  that  there  are  many  persons  here  present  who  desire  to  offer  stUl  further  re- 
marks,  as  indeed  I  do  myself.  I  am  not  at  all  disposed,  however  ably  the  paper 
has  been  put  before  us,  to  allow  many  of  the  statements  to  pass  uncontradiotML  I 
begtherefore  to  move  the  adjournment  of  the  discussion. 

The  Ohaibkak  :  I  do  not  know  that  we  can  oaU  upon  Captain  Majendie  ^  <^7 
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<BM  ebe  to  Mtmd  again  became  we  may  wiflh  to  liave  an  adjourned  meeting.  Oaptain 
¥i^die  ia  kind  enough  to  come  Here  to-night,  but  I  do  not  know  that  we  can  aak 
kiB  to  attend  again. 

Captain  SuLwm :  It  has  been  the  rule  hitherto  in  this  Institution  that  wheneyer  a 
paper  has  oecupied  so  much  time  as  not  to  leaye  a  reasonable  time  for  discussion, 
wkioh  in  this  instance  only  amounted  to  about  a  quarter  of  an  hour,  that  oouree  has 
been  ii^lowed.    Therefore  I  am  not,  I  think,  out  of  order. 

The  Obaibmas  :  Not  the  least  out  of  order.    Is  there  any  seconder  ? 

The  motion  for  the  adjournment  was  eeoonded  by  Captain  Moncrieff. 

The  Chahucak  :  I  thmk  the  point  to  settle,  first  of  all,  is  whether  we  can  call 
iman  Captain  Ki^endie  to  come  here  again  to  answer  questions.  I  myself  do  not 
think  it  is  quite  right,  when  a  gentleman  Tolunteers  to  come  to  read  a  paper,  that 
we  ihonld  prolong  we  discussion  on  it.  The  lecturer  is  quite  willing  to  answer  any- 
thingthat  can  take  place  in  the  course  of  the  hour,  but  I  do  not  know  that  we  can  ask 
hnn  to  oome  here  again  for  the  purpose  of  continuing  or  answering  a  discussion.  That 
is  my  impression. 

Oaptain  Buseses :  I  rise.  Sir,  to  say  that  our  discussions  have  often  been  continued 
till  neariy  eleren  o'clock  at  night. 

1^  Chaibmak  :  It  depends  Tery  much  upon  the  time  of  gentlemen.  We  must 
Boi  go  beyond  a  certain  reasonable  nour.  At  the  same  time  I  £tve  no  doubt  Oaptain 
Mnendie  will  wait.    I  hope  you  will  not  be  too  long. 

Oaptain  Sklwts  :  I  am  sorry  that  I  am  so  iU  as  to  be  almost  unable  to  speak  to 
mAt.  Howerer,  I  think  the  question  is  of  the  highest  importance,  and  that  if  the 
{NUklic  are  left  under  the  impressions  which  Obtain  Mf^endie's  lecture  would  gi^e 
them  in  Tery  many  points  they  would  be  uninformed,  and  in  still  more  points  wey 
voold  be  misinformed.  First  as  to  the  accuracy  obtainable  by  the  Snider  rifle* 
Kow  this  has  been  made  one  of  the  features  of  excellence  simposed  to  belong  to  this 
paitiealar  system,  brought  forward  in  areiy  peculiar  way.  To  those  who  know  what 
tiie  pnnoiples  of  artiUeiy,  are  I  need  only  affirm,  I  am  sure  they  will  support  me  in 
ajins  it,  tihat  the  shooting  is  due  to  the  barrel  and  projectile,  that  if  you  had  your 
chamber  containing  your  eas  a  mile  off  from  your  barrel  and  had  the  same  force  offprn, 
Uie  same  projectile,  and  the  same  barrel,  you  would  set  exactly  the  same  shootmg 
u  if  the  chunber  was  port  of  the  barrel  as  long  as  there  was  no  escape  of  the  gas« 
llierrfore,  the  mode  of  enclosing  the  gas  as  long  as  the  gas  does  not  escape,  does  not 
airtter  one  iota»  unless  you  aoopt  any  particular  form  which  is  best  calculated  to 
throw  the  gases  in  the  proper  direction,  Thct  is  the  only  thing  that  can  make  a 
diinenee.  The  history  of  the  Saider  rifle  is  a  yery  peculiar  one.  A  Committee  was 
apunnted,  and  it  was  laid  down  as  a  principle  to  start  with  by  that  Committee,  that 
MO  ignition  cartridges  were  utterly  to  be  despised  and  condemned.  Under  those 
eoDdiiions,  that  competition  took  place,  and  it  was  only  from  America  that  there 
came  certain  systems  of  self-ignition  cartridges,  which  were,  when  first  examined, 
thoroughly  laughed  at,  and  were  not  accepted  at  all.  I  hold  here  in  my  hand  a  report 
of  ^lat  Committee  which  distinctly  awards  the  palm  in  ereiy  respect,  sare  that  of 
self  ignition,  to  the  Mont  Storm  rifle.  I  presume  that  those  Mont-Storm  rifles  were 
tried  by  the  usual  proofs,  and  I  do  not  think  the  Committee  haye  usually  been  in 
the  habit  of  trying  any  rifle  that  has  not  been  subjected  to  proper  proofs  Many 
thousands  of  those  arms  haye  been  manufiacturcd  less  than  the  ayerage  number  burst- 
ing in  proof ;  I  am  not  an  owner  or  the  inyentor  of  the  Mont-Storm  system,  but 
ttmply  anxious  for  fair  justice  to  eyery  one,  of  the  nmnber  of  those  guns  proved 
amounting  to  many  thousands,  rather  less  than  the  ayerage  per  centaffe  burst.  Since 
these  eompetitiye  trials,  the  Committee  take  occasion  to  compliment  Mr.  Mont-Storm 
on  the  pmection  to  which  he  has  brought  his  rifle,  and  to  say  in  aU  respects,  except 
th  at  of  self-ignition,  it  is  the  one  they  recommend.  It  appears  rather  late  to  say  now, 
thai  the  rHles  fidkd  in  trial,  which  they  did  not  do  till  long  after  all  these  trials 
had  been  gone  through.  It  appears  yery  strange  instead  of  saying,  "  Can  you  giye 
OS  one  thmg  more,  and  then  we  shall  be  quite  satisfied, — that  is,  self-ignition  ?'* 
instead  of  doing  that,  they  turned  round  to  the  yery  worst  rifle,  one  of  the  most 
oompheated,  one  that  had  been  condemned  and  refused  by  eyery  other  goyemment 
ia  Svope  betoe  it  was  brought  here,  and  by  adding  to  it  Mr.  Mont-Storm's  ehoe^ 
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wliibh  was  shown  to  tbem  b^  the  manu&oturei*  of  the  BCbnt-Storm  liltM,  fyiuldHlg 
to  it  TBriouB  other  little  plaisters  here  and  springs  there,  thejat  last  brought^  Dtft  a 
rifle  which  according  to  the  recent  reports,  as  juat  now  remarked,  has  a  ^irteetoty 
"anywhere,"  and  shoots  "  nowhere."     It  does  not  always  do  so  ;  how  is  that?   "^e 
lecturer  tells  us  in  his  hands  it  has  accomplished  a  wonderful  acouraoj,  but  I  should 
like  to  know  what  was  the  diameter  of  the  bullet  employed  P    Was  it  the  otdinary 
Enfield  ammunition  to  which  the  rifles  were  restricted  that  fired  during  this  com- 
petition, or  was  it  an  ammunition   specrially  constructed  for  it  with  a  bulH?t  of  a 
larger  diameter,  with  yerv  little  windage,  which  will  make  any  rifle  shoot'  better  up 
to  a  certain  point,  and  which  is  a  thing  which  ought  never  to  be  lost  sight  of,  teeing 
that  windage  was  introduced  to-pateh  up  a  difficulty  which  we  found  in  loading- our 
rifles  ?    3Dhe  bullet  is  made  up,  it  appears,  of  wood  in  front,  wood  in  rear,  and  lead 
distributed  about  the  body,  and  is  supposed  to  shoot  better  than  a  lead  btdlet.    I 
■hould  like  to  know,  if  that  be  the  case,  why  we  do  not  fire  some  metal  that  has  low 
specific  TOTity?    What  is  the  reason  we  hare  always  chosen  lead,  the  material 
baring  the  greatest  specific  gravity  ?     It  seems  to  me  that  if  I  take  a  cork  bullet  and 
fire  it  out  of  a  rifle  1  shall  get  a  very  high  trajeetrry,  and  I  shall  reach  a  very  short 
distance,  and  the  bullet  will  be  nowhere.     That  will  be  the  only  result  of  diminiah- 
ing  the  specific  gravity  of  any  projectile,  whil6  I  left  its  diameter  the  same  or  rtther 
increased.  That  is  one  of  the  laws  of  artillery  that  I  do  not  think  anybody  will  contest. 
Then  it  appears  that  the  cartridge  was  not  quite  satisfactory  even  after  the  change 
was  made  from  the  original  cartridge  proposed  by  Mr.  Snider,  to  the  cartridge  manu* 
&otured  by  Colonel  Boxer, — that  was  not  satisfoctory,  for  the  base  expanded  a  little 
too  much, — that  is  to  say,  it  exploded  occasionally.     And,  more  than  that,  another 
thing  was,  that  as  the  mechanic^  conditions  are  imfulfilled  in  the  extractor,  that  is 
to^ay,  that  you  do  precisely  what  no  boy  would  think  of  doing  if  you  were  to  give 
him  a  box  of  sugar  plums  and  asked  him  to  take  one  out, — put  his  finger  without  his 
thumb  down  at  the  side  ;  you  put  yoiur  extractor  on  one  side  of  the  case,  a  thing  which 
is  known  to  be  a  fallacy  to  oery  sportsman  who  has  used  a  central  fire  cartridge  for 
the  past  three  or  four  years  or  more  ;  you  pull  at  one  side  of  your  cylinder,  you  push 
it  oyer  on  your  chamber,  and  you  get  an  imsatisfactory  extraction.    To  meet  that 
you  patch  on  a  little  bit  of  brass,  but  that  happens  to  weigh  something,  and  you  find 
that  your  cartridges  exceed  the  weight  you  allowed  to  the  competitors  ;  and  so  yon 
proceed  ingeniously  to  liehten  the  hall.     That  is  one  way  out  of  the  difficulty,  of 
course  if  people  like  to  take  it  j  but  I  do  not  think  it  is  in  accordance  with  any  correct 
principles,  and  I  am  quite  sure  that  if  we  pass  from  the  cartridge  to  the  arm,  we 
shall  find  we  liave  gone  far  from  taking  the  riglit  principles.    We  have  taken  a 
portion  of  the  barrel  and  practically  thrown  it  away,  and  we  have  now  placed  the 
ball,   instead   of  being  where   it  ought   to  be,   two   inches   farther  forward,  two 
inches  up  the  barrel,  so  that  the  baU  lies  under  the  sight.    Still  farther,  we  have 
coned  out  the  barrel  towards  the  rear,  which  is  about  as  bad  a  proceeding  as  we  couW 
adopt,  in  order  to  facilitate  the  withdrawal  of  the  cartridge.  Thus  they  have  patched 
up  Uttle  difficulties  one  after  the  other.     The  question  of  price  has  been  so  very  ably 
dealt  with  by  Mr.  Clarke,  that  I  shall  not  refer  to  it  at  all.     I  merely  woognisc  the 
correctness  of  his  figures.     £2  per  thousand  is  the  diffiewnce  in  price.     What  the 
difference  in  cost  is  at  Enfield  it  is  impossible  to  say,  because  I  do  not  know  whether 
interest  on  capital  or  depreciation  of  plant  are  taken  into  consideration  ;  bntto  the 
volunteer  it  amounts  to  this,  that  when  he  has  fired  away  a  thousand  cartridges  he 
has  fired  away  the  cost  of  two  guns.     That  is  about  the  history  of  it.     If  you  can 
get  a  solid  punohed  metal  cartridge  which  will  obviate  the  difficulties  of  the  pre- 
sent one,  there  is  no  earthly  reason  for  retaining  all  those  folds  of  metal  and  bits  of 
paper,  pasteboard,  and  one  thing  or  the  other  which  mount  up  to  fourteen  dififerent 
parts  in  the  constmction  of  that  cartridge.     If  you  ask  the  Americans  here  to-night, 
they  will  say  that  they  go  in  for  simplicity,  and  so  long  as  they  can  punch  their  metal 
they  prefe^to  do  that  to  having  a  folded  sheet,  putting  paper  over  it,  a  cap,  and  a  bell 
cup,   and  an  anvil,  and  a  bit  of  pulp   to  keep  that  in  them — putting  three  brass 
bases  at   the  end,   and   calh'ng   it  a  perfect  cartridge.      What  we   ought    to  |0 
in  for,  is  first  principleSf   and  not   this  or  that  invention.     I  understood  Oaptam 
Kajendie  to  say  that  with  regard  to  paper  cartridges,  he  considered  them  as  totally 
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oafeqf^li^MA^jr  ihe  &ot'of  tirair  liabil%  to  k^my  bf  esplomii  «r  br  dup*  l(<tw 
^  fce'irill  limit  that  MBttpk^wregards-^BplonMi,  if  tke  t&doMn  «f  ;iit6 
1.  I ^bjukl  aayatben^htttpprobfcbly  HwpiipenBartfi<lg»  miybe  a^ltttie 
LMT  the  flMtal  ovtandge;  beosoBe* I  loiow  fiie  pftpw irulb«iid^«ad 
■Bw  liidbf  to  be  defbft&ed  a»  mueb  at^'the  «etal.  But -there  is  aadtbeiMUffiaoIty 
■bujwuieaBW-to  tk»<tliiolier  attrtriidge,  and  tibat  4»  that  70a  'increase  ftdoammOj  tka 
ana  of  Ifae-^nli— tm  1 ,  and  tbose  oifeotions  amstbe  OTereome  before  we  can  eUow  it 
ta-Mr  ita^plaee  ia  een^petilion  wi^  perfeotAy  vuneiied  netal  ontni%eB,  ^viQiioh  I  am 
coanriBoad  oan-bemade  bjthbiiimamoikaxxsig  sJoll^of  this  eountrT  in  az^ehope  tbat 
II  dbsbnid.  Kisar  ^le  aipedmioj'of  neetu^the  transition  state  01  tbiage  whi^'Oap* 
taia  ifa|sBdi0  faaa<rery  aUypnt,  aoid  for  'pnnfidmm  ifor  tbe*aa0e>i9i^i^bi&  ota^Boi^tters 
BS^-aitiMHia  oatted  xfpom  to  ftte  leesepowdev  and  Ml  or  epeoial  cartridges)  is  one 
aiuA  ao  doub#>  deserver  gioni  attention,  and  ongbt  not  •  to  lie  negloMed.  It  ispos* 
aiUafo  lolfi-^Mtb  •tiioee*o0Bditions>  to  grretbe^scddiers  an  arm  ir]^b'Will>be^N|ua% 
«^  aUetoilbatititb  aoap  and  ^Mse'pevHlerafnd'lM^or^tb  itsown*speeiid  cartkdga^ 
gpiagiiba-  "wmy  bigfaestrate  of  flnng  and  the  lowest  priee  of  oartndge.  ^I^  qiies* 
tisn-as  to  tba  Pmiisaan^needlo  gnns  and  the  other  gims  wbich  hare  been  hvoagbt 
bav»  this  omening,  has,  I  think  been  iwry  tibly  cHsposed  of,  sbowin|f  lihat  those 
finaiga  gaas  fasve  been  surpassed  in  this  coantry.  We  need- not  waste  tune  in  conn- 
Mag  any  of  those  arms  which  firing  a  non^naetalHc  oartridge  that  is  Uowa 
iKmjt  have  as*  imperfeot  -gas  dosare^  and  throw  the  strara  of  the  explosien  on 
te  gun  aad  mot  on  the  ear&idge,  for  the  whole  of  those  dlffieuMee  are  at-tomw  met 
by^Che  isQi  of  the  substatntion  of  the  metal 'cartiidge  in  whaterer  fonn  we  may-  barw 
it  I  tkink  I  noay-  lay  it  down  as  an  axiom  tbat  we"  most  ha^e  a  metel-'cartndgeof 
we- iwnn  ipriion,  and  I  hope  to  see  it  introduced  as  ^well'  ibr  sportmg  parposes  as 
kt  thawork  of  ^o'  army.  To  the  Yt^nftiteer,  the  question  of  refilling,  is^aa  kapor^ 
tnteaa.  If  ^u  have  oortiidges -which  can'  be  refilled  five  or  six  times,  itredaoes 
the  psice  of  niroartndfles  praetieally  below  the  price  of  the  paper  cartridges  whaeh 
ksbadbslbse.  That  wm  be  a  very  importantpoint  to  fulfil,  and  tint  i^se  I  brieve  can 
bs  Asaawith  pimched  meftaUio  cwrtridges.  I  now  draw  attention  to  the  question  of 
■lisuiuii  aoenraey,  and  I  begto  saTlmmld  take  ihevrm  which  made  that  target  aad 
pat'OB  to  it  any  one  of  ihe  breech  mecfaanisms  whieh  do  not  admit  of  any  wasteAd 
Mfiaiililimj  of  forse  by  tbe  osci^  of  gas,  and  I  would  get  precisely  the  same  '^oot« 
iagfbQBritmder  thoeame  conditions  of  banrdand  {nrojeotile.  Therefore  it  shoidd  afot 
beeoBiidevad  that  Ibe  ohamber-of  t^e  gun  has  anythmg  to  do  with  the  shooting  of 
^  wwpoB.  We  luMre  been  told  that  t^'s  was  a  mere  questaon^of  a  stock  in  trade. 
Vow  I  mean  to  say,  a  pii^ier  breech-loading  arm,  such  as  has  been  ofi<nped  to  Ae 
OoTcmment  before  now  by  various  parties,  aQ'  meritoriotts  more  or  less,  would  be 
wyrtis  of  favring  20  or  30  barrds  sorswed  into  it  as  fast  as  the  rifling  was  destroyed 
orwomoist ;  and  tberefore  it  should  never  have  been  regarded  a»  aquestion  of  the 
*ickalruady  existing.  We  might  hare  had  the  very  best  oxm  as  a  conversion  as 
vA  ■a-'we  shall  have  it  two  years  hence.  There  is  only  one  other  pomt  I  wish  to 
Nfer  to^  and  that  is  the  liability  of  the  gun  to  destruction  at  sea.  Now  you  laro 
Piing  to  supply  us,  as  the  result  of  this  oompetitaon,  and  you  are  supplying  ua  as 
^resolfe  of  this  conversion,  with  a  rifle  to  he  used  as  well  at  sea  -as  on  shore.  I 
laf  it  dawn  without  fear,  as  an  uneontradictable  principle,  that  no  spiral  inkling 
am  «fer  stand  at  sea.  You  may  have  a  rifie  f<n^  six  months  eroosed  to  a  sea 
teosi^fere  and-see  no  change;  all  of  a  sudden  you  take  it  out  and  you  see  your 
^■iagi  are  snapped.  This  was  spoken  of  not  long  since  in  thas  Institution  1^  Oap- 
tiia  vslomb,  who  found  that  he  co«dd  not  rcfy  upon  steel  spiral  spriaffs,  and  that  area 
ba»  spind  -springs  could  not  be  r^ed  upon.  After  the  lecture  on  that  eveninff  waa 
ovsr^lfr.  Kook,  &e  celebrated  gunmaker's  son  came  to  me  and  said:  "^,  I  can 
«Kily*«byvmy  ibtber  would  never  allow  me  to  put  a  qiiral  spring  in  a  s;nn."  Thoso 
VB  mrttcTB  of  osperienoe  not  to  be  Mgfatly  despised,  which  I  think  should  occupy 
Iba  attsntion  of  Government  before  l£eT  aDow  any  unnecessary  eom^oations  to  be 
vfcMdueed  in  \ke  rifle  which  has  to  wm  our  future  battles,  as  far  as  small  arms 
<aado  it  b^seaand  land.  The  other  parts  of  the  Snider  rifle  are  also  exceedingly 
HsUe  to  displacement.  I  do  not  sav  they  are  so  in  such  a  gentleman's  hmd  at 
^^siii  Magandie's,  who,  like  myself  has  probably  had  firennrms  in  bis  hands  from 
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bojbood,  but  in  iht  handB  of  Uie  common  soldier.  First  of  all,  if  there  is  uj  gM 
escape— tad  the-  best  mannfacturers  of  cartridges  in  the  world  cannot  torn  oat  a 
thousand  cartridges,  one  of  which  mav  not  nkye  gas  escape— if  there  is  any  gpa 
escape  at  all,  the  result  is,  the  pin  is  blown  back  and  the  breech-block  is  Mown 
open,  which  in  fftct  ocourxed  the  other  day  with  the  Snider  rifle  in  Belgium  at 
QoTemment  trials.  They  tried  damaged  cartridges  and  the  result  was,  th^  ew^ 
Snider  breech-block  they  tried,  was  blown  open  by  the  explosion  of  the 
the  gas.  I  do  not  at  all  agree  with  Captain  Mi^endie*s  idea  that  the  hiimmer  holds 
the  breech  down.  It  does  not  do  so  in  the  slightest  deeree.  If  the  striker  is  blown 
back  at  all,  the  result  is,  that  the  hammer  is  raised,  we  whole  of  the  bzeeoh  bloek 
arrangement  slips  from  imder  it  and  the  breech  blows  open.  I  know  soTwal  aoei> 
dents  haTC  occuned  from  that  cause.  Then  there  are  three  spiral  springs  that  we  have 
to  deal  with,  and  I  shall  perhaps  be  told  that  they  are  not  important.  Certainly 
they  are  an  objection ;  eyeiy  additional  piece  of  mechanism  is  an  olgection.  3%eii 
a«aan  we  have  an  extractor,  and  although  it  mar  be  Tory  deyerly  managed  with  a 
sham  cartridge,  yet  when  you  come  to  load  and  fire  that  sun,  you  find  in  nine  cases 
out  of  ten  you  have  to  make  three  motions ;  first,  to  draw  me  extractor  back  by  hand, 
secondly,  to  release  it,  and  then  if  you  are  lucky  it  will  go  forward,  but  if  it  is  a 
little  rusty,  it  won't.  Next  you  haye  your  cartridge  back  about  an  inch,  and  then 
you  find  you  haye  to  put  your  finger  to  take  it  out.  It  is  yery  nice  to  exhibit 
experiments,  and  to  teU  us  that  used  in  practised  hands  at  Woolwich  this  has 
not  occurred,  but  I  know  it  has  occurrea  in  many  hands,  and  it  will  occur 
again,  and  if  you  can  extract  without  any  such  arrangement  you  will  haye  done 
yery  good  seryice.  I  haye  touched  as  mr  as  I  ooula  on  the  cartridge  and  also 
on  the  arm.  I  will  not  detain  you  longer  except  to  obserye  on  the  fisMst  that  for 
some  reason  or  other,  the  ramrods  are  retained  in  these  guns  up  to  the  yery 
latest  date  of  competition.  I  hope  it  may  be  made  the  subject  of  some  thought^ 
whetJier  for  the  theoretical  advantage  of  spitting  a  fowl,  or  cleaning  a  bvivl 
which  you  ought  not  to  want  to  clean  except  by  a  common  bit  of  string  and  a 
buUet,  or  for  hooking  cartridges  out  when  they  stick,  which  we  haye  heard  it 
has  been  greatly  used  for  at  Woolwich,  it  is  worth  while  to  retain  a  ramrod.  I  hafe 
heard  one  man  say  that  out  of  sixteen  cartridges  he  had  to  push  twelye  out  of 
the  barrel  with  the  aid  of  the  ramrod,  these  were  only  experimental  ones  of  course, 
but  I  hope,  howeyer,  it  will  be  considered  whether  it  is  worth  while  for  these 
purposes  to  carry  a  ramrod  in  a  breedi-loading  gun.  If  we  are  to  carry  more 
carmdges  with  a  breech-loading  gun,  then  we  can  do  so  only  by  diminishing 
the  unnecessary  weights,  and  we  could  diminish  the  weight  of  the  gun  so  mu^ 
af  not  to  make  the  increased  weight  of  the  cartridges  sensibly  felt. 

I^or-General  Boilbau,  F.B.S.  :  I  wish  to  ask  one  question  with  reference  to  the 
calibre,  whether  oiv  general  principles  any  approximation  to  the  future  calibre  of  oyr 
brcoch  -loading  rifles  has  been  adopted.  I  mention  this  because  the  cahbre  of  our  liile 
is  the  largest  of  all  breech-loading  rifles  in  use  at  present.  The  Americans,  adopt^ 
a  rifle  with  half  an  inch  calibre,  and  the  Chassepot  has  a  calibre  of  '438.  There  is 
a  Ghasseport  rifle  in  the  room  which  has  been  brought  oyer  by  Mr.  Christy.  I 
beUeye  it  is  the  only  one  in  England,  and  it  is  a  rifle  of  Mr.  Chassepot's  own  maxni* 
&cture.  There  are  also  two  rifles  of  recent  American  inrention  by  Mr.  Hammond^ 
which  Mr.  Daw  has  brought^  and  perhaps  Captain  Miyendie  will  not  object  to  UmIt 
being  exhibited,  either  now  or  by  and  by.  I  think  we  haye  had  as  regards  "  the 
present  of  breech-loadinff  rifles,  a  most  lucid  and  interesting  paper  from  Captain 
M^jendie,  a  paper  which  although  I  have  for  nearly  seven  years  been  dabbling  in 
rifles,  has  given  me  food  which  I  do  not  expect  to  digest  before  the  next  lecture  oom^ 
off  in  this  Institution.  I  think  also  as  regards  future  rifles  that  the  Conunittee 
have  quite  enoueh  before  them  in  studying  the  93  patterns  lately  sent  in,  and  I 
have  no  doubt  they  will  give  us  the  best  they  can.  But  the  question  of  calibTO 
has  not  been  mentioned  this  eveniug,  and  it  appears  to  me  to  be  one  by  which  the 
future  of  breech-loading  rifles  will  be  greatly  aflected.  I  shall  be  glad  to  hear 
therefore  whether  any  approximation  to  the  future  calibre  of  breech-loading  rifl«* 
has  been  agreed  upon. 

[Mr.  Chbistt  hero  exhibited  a  Chassepot  rifle,  ond  said  it  was  a  specimen  oithe 
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adoftl  §rm  adopted  by  tiie  French  QoTernment,  of  which  10,000  had  aJready  been 
modd  to  the  Ytemsb.  Ixoops.  After  describtng  its  mechanism  rery  briefly,  and  haying 
illoitnted  his  description  by  taking  the  breech  of  the  rifle  to  pieces,  he  said  that  the 
FiCDAh  Ckyrenment  had  decided  to  do  away  with  all  screws  that  oonld  be  at  all 
tiottblesome  to  a  man  in  a  camp  after  a  day's  campaign.  He  had  heard  that  the 
ipinl  flpring  was  objected  to  by  some  gentlemen,  but  the  spring  was  so  thoroughly 
pnteoted  in  the  Ghassepot  rifle,  that  it  was  not  at  all  objected  to  in  France.^ 

Obtain  0. 0.  Bsowins,  B  JL. :  There  is  one  question  Captain  Selwyn  brought  &rwardy 
vhich  I  think  should  be  answered,  as  it  had  reference  to  Artillezy.  He  said  that  if 
it  was  imagined  that  by  haying  wood  in  the  centre  of  a  bullet  it  would  shoot  better^ 
the  sHne  arj^^ument  would  hold  good  for  making  the  bullet  entirely  of  wood  or 
ooik.  Now,  if  he  had  been  an  Aralleryman,  I  should  hare  appealed  to  him  to  ask 
whether  he  did  not  know  it  was  a  fiiot  that  a  rifle  shell  carries  much  more  truly  than 
sihet 

Csptain  SxLWTV:  To  what  range? 

Cbptain  Brows  :  To  any  range. 

O^tvn  Sxiiwnr :  Certainly  not ;  you  ought  to  be  artilleryman  enough  to  know 
that 

Captain  Bbowitx  :  At  all  eyents,  we  will  say  that  at  most  ranges  the  shell  carries 
mors  tnily .  The  inside  has  shellac,  air,  and  powder,  an  artillerrman  would  hardly  argue 
film  that  that  a  projectile  of  the  density  of  air,  powder,  and  shellao  would  shoot  better 
stOL  Had  he  said  he  was  a  mathematician  I  should  hare  told  him  the  "  radius  of 
gjntion  "  waa  lengthened  in  a  hollow  bullet.  I  think  he  did  say  he  was  a  mechanio 
tod  an  engineer.  Mr.  Whitworth  is  a  mechanic  and  he  seems  to  haye  f(»und  out  that 
ahoyow  bullet  shoots  best.  It  has  been  said  to-ni^ht  that  the  spin  of  the  Enfield 
rifle  is  too  alow  already;  in  order  to  keep  up  the  spm  the  weight  is  placed  outside. 
Any  engineer  who  wishes  to  keep  up  rotation  by  a  fly-wheel  pls^s  the  weight  round 
the  edge  of  it ;  it  would  not  be  exactly  the  same  thing  to  put  the  weight  in  the  middle 
and  apokes  outside.     , 

The  Ckaibjiak  :  Mr.  Abel,  who  has  had  a  good  deal  to  do  with  gun-cotton,  will 
pMhaps^  be  kind  enough  to  tell  us  what  is  going  on  with  reference  to  that  substi- 
tute £ar  gunpowder.  It  is  important  as  bearing  upon  the  question  of  freedom  from 
snoke.  • 

Mb.  Abeii,  F.II.S. :  As  for  as  absence  of  smoke  is  concerned,  gun  cotton  will  carry 
•U  beCne  it»  but  there  were  so  many  points  to  be  worked  in  connection  with  ita 
Application  to  small  arms  for  military  purposes,  that  although  I  haye  been  somewhat 
pttseyerin^  in  working  at  this  subject,  and  although  many  others  who  haye  studied 
it  and  are  mterested  in  gun  cotton,  are  yery  sangume  indeed  as  to  its  eyentual  appUca* 
tioD  to  military  purposes,  still  I  feel  that  at  the  present  moment  I  haye  nothing  that 
would  be  sufficiently  yaluable  to  bring  before  the  Society  with  re^rd  to  its  sp|ecial 
application  to  bxeech-loading  arms,  that  would  warrant  my  detaining  you  to-night. 
I  may  say,  however,  that  I  am  most  sanguine  as  to  the  eyentual  application  of  gun* 
cottcu  to  breech-loading  arms  for  military  purposes. 

Captain  Majsndix  :  When  J  selected  tais  particular  phase  of  the  question  thia 
eromiff,  I  was  in  hopes  that  we  should  haye  limited  tne  discussion  as  much  a» 
pMsiUe  to  facts  and  haye  avoided  theories,  because  it  is  impossible  in  a  lecture  of 
this  sort  to  deal  with  the  abstract  theories  of  gunnery,  and  although  it  would  doubt- 
^  be  yery  interesting  to  discuss  questions  of  gunnery  with  Captain  Selwyn,  we 

*  The  following  additional  information  has  been  supplied  since  the  meeting. 

All  the  parts  are  interchangeable  and  haye  a  great  deal  of  play*  The  barrel  or- 
^nech  is  ehoked  or  rendered  gas-proof  by  the  expansion  ot  an  ebonite  rin^  or 
wiaher.  The  action  of  the  gas  is  on  a  steel  due  and  not  on  tbe  ebonite.  The  weight 
of  the  riAe  is  under  9  lbs.,  and  the  bore  is  '433  of  an  inch.  The  cartridge  is  made 
of  paper,  and  is  all  consumed  or  passes  out  at  the  muzzle.  The  ienition  is  in  the 
^  and  a  needle  strikes  the  composition,  after  passing  through  a  small  elastic  washer. 
%  cartridge  can  be  made  up  by  an  ordinary  soldier,  shoidd  the  regular  supply  of 
ammunition  fail. — Ed. 
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oanabtdo  it  uHAetorilj  or  luvfbHj  heie.  l^ierefiDW,  I  jwopose  to  dastard  at 
can-  with  iho  tbnple  ooaBtiaBS  of  teir  which  hara  Iteen  SHaad  in  iUa  iimamma 
With  jogardito'the  ealibro,  I  rmHj  am  unable  to  gnrean  aiuwwrtu  flanwiTiiilani'a 
qnasliDii ^baoMna  I  do  not  belong  to,  nor  have  I  anj  eonneotian  arhatoaorwilh^  Iha 
Oonundtfc^  who  have  to  deeida  n^on  the  introdnoliaa  of  Hie  — wi  am.  tltaa  ia 
np  doiibta«oyt  of  impaanion  promliBg  that  tha'ann  will  oertamijibe  cC^anfler 
calibre  than  the  pseaent,  and  pefhapt  ta&ng  one  Tiaw  and  aatting  it  agMBSt  aaatfaar 
viaw,  half  an  BKsh  maj  ba  aauidorad  the  batter  oalibre.  Of  em«aB  that  ia  aBPttrr 
of  qndon.  It  it  agMtion  for  the  gim*BiakarB|.  and  it'iaopen  to  iiuttrto  Bubaat 
viartaver*plaafl)thej  like. 

':Now  as  to  the  i^aaBtlon  of  aaaoraoyi  we  hwe  been  told  that  the  flaiiit'i,iiflniahnnl^ 
nowhere,  and  that'tiie  iraywitory  ia  anirwhare.  I  oan hafdlj  do4iettar  tfaamandthe 
hat  repoirt  ofj^tesiand  Ay»,  wkkh  I  hafse  with  aie,  in  wfaidi  ha  aays,  **I  have 
the  honoiir  to  report  for  the  information  of  his  Bojal  Highness  that  the  ahootiBg  at 
600  jaYds  and  at  800  yards  is  better  than  that  of  the  nraaab^kadin^  "Ms  of  1863." 
That  is  General  Hay's  opinion  about  the  shooting  of  the  Snidep  3tfle.  On.^the 
qoiation  of  trajectory,  I  have  been  carrying  out  boom  eJLpawimmta  dg^Boky,  Ghmefnl 
Hav  gives  the  trajectory  in  one  of  his  experiments  at  about  thirteen  minutes  diffierenoe 
in-tenaur  of  the  moale-loading  Bnfleld  at  600  yards.  Now  I  make  autH«fcitiiftO 
yavdaiha  Snider  is  equal,  and  at  500  yards—I  cttrtahdy  uMd  diffinent;  pjadas-aa 
tiiesa  oooasion8<^--^he  Snider,  inatead  of  being  thiiiean.  minnlas  Jnfisrinr,  waattioae 
mioBtaa  and  ^e  seconds  toperior  to  the  SaiUd  riie.  At  860  yasdaihe  llghtnwa 
of  the  ball  began  to  tall,  and  we  got  a  dfflbranaa  only  of  «wenty*1naa  niiniita*  «i 
against  the  Snider  rifle.  Theiafore^  I  t^nnk,  if  these  eapanmaBts  wan  raytoe!  • 
I  am  quite  satisfied  my  own  faare  been  made  oarefiUly  with  flxadinachanieal  i«ila» 
we  should  probablr  find,  as  mi|^t  reaaonably  *be  axpeeted,  that  atmodnato  raa^ 
at  WO  or  600  yards,  the  tiajectory  of  the  Snider  rifle  would  be  difhtly  i 
while  «t  800  yaida  it  would  be  rerj  little  inferior. 

The  question  of  penetration  has  been  raised,  and  I  can  only  say  that  the  ]^ 
tion  of  the  Snider  riflo  at  flfby  yaids  is  only  *8  of  anineh  i>etow  thatt  iif  the  SniUd 
rifle ;  thatis  to  say,  the  bi^  will  pass  d^High  10-8  half  indi  deal  boaeds,  wUa 
that  of  the  Enfield  rifle  passed  tfaiou^  11'4  half  otah  deal  boaidi.  So  maah  tr 
the  questions  of  accuracy,  trajectory,  and  penetration. 

Then  with  regard  to  the  question  of  cost^  litentlemen  seemed  to  suppaaa  I  «as 
emnparing  the  preient  ammunitton  with  the  old  1668  amoRUBtioa.  That  ia  q^nitD  a 
mistake.  I  did  not  intend  to  compare  it  with  that  when  I  said  thatthaprei 
is  Tei7-little  superior  in  first  cost  to  the  paper  cariridgey  I  meant  the  ] 
breech-loading  oartridge.  A  breech-loading  oartndge  ia  neoeasarily  BBKa>ea  _ 
a  muzzle-loading  eartndge ;  but  ^en  if  we  take  the  flgurea  aa  ewupared  with  the  M 
Enfield  rifle  cartridge,  I  dispute  the  statement  that  the  dHfoieBce  is  £2  per  tbouiyid, 
and  si^  it  is  not  more  than  19tf.  Id.  a  thousand,  which  will  naha  a  huge  dilfcieiiffe 
in  the  gross  calculation  of  £80,000.  But  with  regard  to  the  -other  queation  of 
expense,  as  between  diffferent  sorts  of  breech-loading  cartridges,  this  mast  alwaya  be 
subject  to  the  question  of  efficiency.  I  hare  started  by  sayina  thatoertain  oooditions 
must  be  satisfied  in  a  breech-loading  cartridge,  and  I  mink  there  ia  no  gentltanan 
here  this  evening  who  would  be  indined  to  dispute  it.  I  made  it  aa  wide  aa  I 
could  in  order  to  aroid  disputes.  When  you  have  satisfied  theae  oenditioBB,  Doi 
before,  then  you  may  begin  to  think  of  expense. 

*  The  following  explanatory  note  has  been  forwarded  for  insertion  t — **BiflhreQt 
powders  having  been  used  at  the  300  and  GOO  yards  rangais  the  syminatry  of  thereaalt 
IB  spoiled.  Theoretically  the  Snider,  having  the  lighter  Imllet,  ^oidd  have  a  loseear 
trajectory  at  both  these  ranges ;  but  in  this  experiment  it  was  k>wer  only  at  the  S60 
yards  range,  but  not  higher,  only  equal  at  the  800  yards  vanga.  Tins  appnent 
disorepancT-  might  seem  to  establish  some  error  in  the  experiment  »r  ealoalaihwp,  in 
abaenoe  of  the  true  explanation,  viz.,  that  the  powders  used  at  the  dOOtasdfiOOywb 
ranges  were- diflbrent.  — Ed. 
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With  regard  to  the  copper  cartridges,  which  are  of  the  ordinary  type,  there  are 
tbee  impc^tant  things  tgr  tad»  into  oonsidomtibii)  *tti8  weight  of  the  cartridge, 
tlie  eeonomj  of  the  cartridge,  and  the  extraction  of  the  cartridge.  If  jou  make  a 
cartridge  very  thin,  so  that  it  expands  very  much,  you  get  into  difficulties  with 
catain  arms  in  the  extraction ;  if  you  make  it  very  thick,  you  get  into  difficulties 
of  expense  or  weight.  It  was  stated,  I  think,  in  the  course  of  the  discussion, 
that  at  Woolwich  we  do  not  caloulate  capital  or  plant  and  depreciation  of  plant, 
or  eoit  of  ground,  or  cost  of  materials  which  we  use.  I  may  say  distinctly,  having 
bceaiife  yean  in  the  Boyal  Laboratory,  that  we  charge  every  one  of  tli:6sel;hings. 
We  charge  coat  of  the  ground  for  the  building  to  stand  on,  we  charge  depreciation  of 
ths  plant,  and  of  the  buildings  in  which  the  manufacture  is  carried  on.  We  have 
a  baJaDoe-sheet  which  is  based  precisely  upon  ordinary  commercial  principles,  and 
vkidi  wiU  enable  na  to  jdace  onr  charges  in  direct  comparison  with'^hoee  of  any 
CMimeroial  firm. 

Oiptain  Selwyic  :  What  profits  do  you  charge  ? 

Captain  Mjljbndix:  I  cannot  rccoMect  at  this  moment  the  exact  figures,  but  we 
hare  a  regulatad  soale.of  d^reciation  of  plant. 

Captain  SxLWTK :  Do  you  chnge  Any  profits,  -and  if  so  what  percentage  ? 

Gbptain  Ma^kdis  :  We  bring  out  Uie  ordinary  cost  of  the  material  of  the  thing 
«hich  we  are  producing  at  ordinary  price. 

Captain  Selwtn  :  What  ought  volunteers  to  be  able  to  get  a  cartridge  for  ? 

Cbptain  Majbitbis  :  I  beUeve  the  price  at  which  we  produce  the  present ''  Boxer  " 
Mtmge,  taking  all  these  things  into  consideration,  and  taking  the  cost  of  powder, 
which  has  been  calculated  on  a  greatly  increased  rate  lately,  is  £3  13#.  6d.  per 


A  ICembxb  :  How  many  grains  of  powder  do  you  calcidate  for  each  cartridge  ? 

Oaatimi  1I1i7BKI>ie  :  70  grains.  There  was  one  question  about  weight.  It  was 
iMadthatwe  defintd  the  weight  lor  the  new  competition  at  6  lbs.  ^^ozs.,  and  that 
fthaiMMatoastandge  was  very  much  in  excess  of  that  weight.  Now  the  weight  of 
■x^ioonds  of  tho  present  unmunition  is  6  lbs.. 2  oza.,  whieh  is  2  oz.  within  tlra  rate 
laid  down  for  the  competition.  Sixty  roimds  of  Enfield  ammunition  weighs 
Slha.  n ozs.,  while  aixty  rounds  of  Snider  ammunition  does  not  weigh  Tibs.,  as 
has  been  stated,  but  6  lbs.  2  02s. 

Ae  QBAimitLS  :  Whatever  difibrenee  of  opinion  there  may  be,  and  diffisrence  of 
ofoam  in  a  aieeting^  of.  this  sort  brings  out  perhaps  very  valuable  discnssion,  there 
can  W  no  -doubt  of  this^.that  the  giring  of  theae  lectures,  whether  by  any  pertson  in 
authority  or^by  any  peraou  who  is  Idnd  exlough  to  come,  who  is  not  in  authority,  to 
pn  OB  the  result  of  his  experience,  is  most  v^uable  to  the  Officers  both  of  the  Army 
and  the  Navy,  and  to  those  gentlemen  who  come  here  and  listen.  Therefore  I 
flank  you  wiU  all  agree  irith  me  that  Captain  Majendio  is  entitled  to  our  best 
tiukB  1st  his 'kin^ess  in  giving  tiiia  lecture. 

F.S.— A  dliaDge  has  been  made  in  the  construction  of  the  ammunition  for  the 
dnider  rifle,  with  a  view  to  reducing  the  cost  of  production.  The  quantity  of  brass 
ia  the  coiled  case  has  been  reduced  to  li  turns  j  brown  paper  has  been  substituted 
for  white;  ^e  base^cup  is  made  of  thinner  brass;  the  base-coil  is  replaced  by  a 
thin  cu]^ ;  the  base-disc  is  now  made  of  iron ;  and  a  slight  alteration  has  been 
aiseted  m  the  bullet,  which,  although  retaining  the  weight  of  480  grains,  has  now 
^aaanekires,  and  is  bettor  adapted  for  use  with  the  short  Enfields  aiul  nnval  rifles, 
than  the  pattern  of  bullet  which  it  replaces. 

Ammunition  embodying  these  improvements  is  distinguished  bv  the  numeral  V. 

9th  July,  1867.  *         y.D.M. 
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Monday,  AprU  Ist,  1867. 
Vice-Admuial  Sir  H.  J.  CODRINGTON,  K.C.B.,  in  the  Chair. 
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ON  THE  ECONOMY  OP  FUEL,  COMPRISING  MINERAL  OILS. 
By  Professor  W.  J.  MACQaoRN  Rankine,  C.E.,  LL.D.,  F.R.S.,  Ac. 

This  paper  contains  no  new  principle,  nor  any  new  series  of  experi- 
mental researches.  It  is  an  attempt  to  state  in  a  compendions  shape 
the  scientific  principles  that  regulate  the  economy  of  fuel — a  shape  in 
which  they  may  be  convenient^  applied  to  any  experimental  data  that 
now  exist,  or  that  may  hereafter  be  obtained. 

In  the  first  place  I  shall  have  to  make  a  few  preliminary  remarks 
on  the  most  convenient  way  of  expressing  quantities  of  heat  for  such 
purposes  as  the  present.  For  purely  scientific  purposes,  the  ordinary 
unit  of  heat  is  so  much  heat  as  raises  by  one  degree  the  temperature 
of  the  unit  of  weight  of  water,  whatsoever  the  unit  of  weight  may  be. 
In  British  measures,  the  ordinary  unit  of  heat  for  scientific  purposes  ifi 
the  quantity  of  heat  which  raises  the  temperature  of  one  pound  of 
water  by  one  decree  of  Fahrenheit's  scale — say  from  the  temperature 
of  39°  Fahr.  to  ^at  of  40°  Fahr.  When  we  say  that  diuing  a  certain 
process — ^the  burning,  for  example,  of  one  pound  of  a  certain  sort  of 
fuel— so  many  imits  of  heat  are  produced,  we  mean  that  by  means  of 
that  process,  if  there  be  no  waste  of  heat,  so  many  poimds  of  .water 
have  their  temperature  raised  by  one  degree. 

I  have  here  made  a  memorandum  as  to  the  ratio  of  the  British  unit  and 
the  metrical  or  French  unit,  because  the  employment  of  French  mea- 
sures for  scientific  purposes  is  so  common  that  it  is  important  that  their 
relation  to  British  measures  should  be  borne  in  mind,  especially  now 
that  their  use  is  permissive  in  this  coimtry. 

One  degr^  centigrade  «  1*8  degree  Fahr. ; 
One  kilogramme  »  2-2046  lb. ; 
therefore,  one  French  unit  of  heat  >•  1*8  x  2*2046  —  3*968  British  uniia. 

Connected  with  this  mode  of  expressing  quantities  of  heat,  is  the 
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mode  of  measuring  such  quantities  in  delicate  scientific  experiments ; 

and  that  is  by  the  instrument  called  the  Water  Calorimeter,  where 
there  is  a  certain  mass  of  water,  and  a  process  is  performed,  such  as 
brnning  a  certain  quantity  of  a  combustible  substance,  and  the  tem- 
perature of  that  water  is  raised.  Then,  knowing  how  many  pounds 
of  water  there  are  in  the  calorimeter,  and  knowing  how  many  degrees 
its  temperature  has  been  raised,  we  can  calculate  the  quantity  of  heat 
which  that  water  has  received.  That  is  a  process  which,  simple  as  it 
mty  look  at  first  sight,  requires  great  care  and  delicate  apparatus,  to 
eoBure  accuracy.  There  is  one  circumstance  that  is  a  fruitful  source 
of  inaccuracy,  or  would  be  so  but  for  the  precautions  that  are  used  to 
iToid  it ;  and  that  is,  the  temperature  not  being  uniform  throughout 
the  different  parts  of  the  mass  of  water.  We  have  a  vessel  containing 
a  certain  quantity  of  water;  we  have  a  thermometer  at  one  point  in 
that  vessel,  and  that  thermometer  shows  a  certain  temperature.  But 
the  temperature  in  other  parts  of  the  vessel  may  be  quite  different.  It 
is  necessary,  therefore,  that  the  water-calorimeter  should  be  provided 
with  an  "  agitator,"  like  a  screw  propeller,  for  stirring  or  mixing  all 
the  particles  of  the  water  intimately  together,  and  for  ensuring  so  con- 
«tMit  a  circulation  in  every  part  of  the  calorimeter,  that  the  whole  of 
the  water  shall  be  at  one  temperature. 

Then  there  are  always  certain  causes  of  waste  of  heat  at  work.  The 
water  in  the  calorimeter  loses  heat  by  conduction,  and  heat  is  carried 
off  by  the  escape  of  the  hot  gases  produced  by  the  combiistion ;  and 
the  losses  of  heat  which  thus  occur  have  to  be  measured  and  to  be 
allowed  for. 

The  measurement  of  heat,  then,  by  the  calorimeter  is  suitable  for  a 
scientific  laboratory ;  but  on  account  of  the  minute  precautions  that  it 
requires,  it  can  scarcely  be  considered  practicable  [in  such  a  way  as  to 
be  trustworthy  in  experiments  on  a  great  scale. 

As  an  instance  of  the  way  in  which  errors  may  arise  in  that  mode 
of  measuring  heat,  suppose  that  we  have  a  certain  boiler  containing 
water,  and  that  we  apply  some  heating  process  to  that  water  until 
bobbles  of  steam  begin  to  come  from  it  under  the  ordinary  atmospheric 
pressure.  We  should  run  a  risk  of  serious  error  if  we  assumed 
that  the  whole  mass  of  water  was  at  the  boiling  point.  The  upper 
stratum  of  water  may  be  at  that  temperature,  and  may  be  giving  out 
bobbles  of  steam,  but  the  lower  strata  of  the  water  may  be  at  lower 
temperatures  ;  and  we  may  be  led  to  form  most  erroneous  estimates 
of  ttie  quantity  of  heat  given  out  during  the  process  if  we  conduct 
the  experiments  in  such  a  manner  as  that. 

For  practical  purposes,  connected  more  especially  with  the  steam- 
^igine,  the  most  convenient  unit  of  heat  appears  to  be  the  unit  of 
wiporatifm ;  that  is,  so  much  heat  as  evaporates  a  unit  of  weight  of 
water  under  the  mean  atmosoheric  pressure  of  14*7  lbs.  on  the  square 
inch,  the  water  being  supplied  to  the  boiler  at  the  same  temperature  at 
whioh  it  is  evaporated ;  that  is  to  say,  at  the  itandard  boiling  point  of 
iW  Fahr.,  or  lOO"*  cent.  It  is  a  perfectly  definite  unit  of  heat^  and 
one  that  is  easily  measured  and  easily  identified 

Then,  in  certain  respects,  it  is  identical  in  the  measures  of  all 
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countries  .whatsoever.  Thei«  is  no  question  about  difEerent  standards 
of  weight  or  measure,  when  we  speak  of  the  number  of  units  of  weight 
of  water  that  are  evaporated  at  the  standard  boiling-point  by  a  unit 
of  weight  of  a  given  sort  of  fuel.  That  number  is  precisely  ^e  same 
whatsoever  the  system  of  measures  we  employ,  whether  British  or 
French,  or  the  system  of  any  other  nation. 

The  British  unit  of  evaporation  is  this: — The  quantity  of  heat  that 
evaporates  one  pound  avoirdupois  of  water  at  the  standard  boiling- 
point  of  212°  Fahrenheit,  or  100**  centigrade — ttie  feed-water  being 
supphed  to  the  boiler  at  the  same  temperature  at  which  it  is  evapo- 
rated. It  is  equal  to  966  ordinary  British  units  of  heat:  that  is  966 
times  the  quantity  of  heat  that  raises  the  temperature  of  lib.  of 
water  1°  Fahrenheit.  The  French  unit  of  etvaporation.is  the  qaantity 
of  heat  that  evaporates  one  kilogramme  of  watar  at  t^e  same  standard 
boiling-point,  and  it  is  537  ordinary  French  units  of  heat.* 

Now,  that  is  a  unit  of.  heat  specially  convenient  for  porposescon- 
nected  with  the  practical  employment  of  fueL.  For  one  thin^  it  avoids 
the  use  of  large  numbers.  That  may  seem,  at  first  sight,  a.  trifling 
matter;  still,  it  is  of  considerable  convenience  in  pi^aotiosd  calculations, 
that  we  have  to  deal  with  unite  and  tens,  instead  of  thousands  and 
teus  of  thousands.  Another  advantage  is,  that  wo  have  the  heating 
powers  of  fuel  e::q)ressed.  in  terms  of.  the  practical  effect  that  furi  is 
most  frequently  employed  to  produce.  A  third  has  been>,alcead^ re- 
ferred to;  viz.,  independence  of  special  systems  of  weight^and 
measures  in  expressing;  the  heating  powersof  fueL 

Connected  with  the  expression  of  quantities  of  heat  in  umts  of 
evaporation,  is  the  experimental  measuremeat  of  such  qpuititias  by 
means  of  the  evaporation  of  water ;  and  here,  too,  certain*  preoantioQB 
must  be  observed,  in  order  to  ensure,  accuracy.  In  the  first  .place,  the 
condition  that  the  water  shall  be  "fed,"  or  supplied  to- the  boiler  at 
the  boiling-point,. must  either  be  exactly  fulfiUed,,  or  any  deviation^from 
it  must  be  ascertained  and  have  its  ^ect  allowed  for. ,  La  practice, 
the  f  eedr^water  is  almost  always  supplied  at  a,  lowec  temperature  than 
the  boiling-point.  Then  the  water  is  not  evaporated  under  the  standard 
atmospheric  pressure ;  and  &  further,  correction  is  necessaiy,  depending 
upon  the  diffei:ence  between. the  actual  boiling-point  and  the  standard 
or  atmospheric  boiling-point. 

"VVath.regard  to  the  way  in  which. the  temperature  of  the  feedt-wjter 
and  the  temperature  of  the  boihugypourt  afeot  ovapoiation,  I  ip*y 
refer  to  the  following,  formula:: — 

E  (reduced)  «  E  (observed)  x  |l  + Q6ftJ.or637a } 

*'  Itr  is^  well  known  thttt  a  oeftoin  qtuuiiify  of  hMi  'it  eqaiT^rient  to  a  fl«^ 
qvawbito  of  meofaanical  matk.^  Sor^mtaxus*^  -wermpare  to.e^oMli  778  .^ail^oino^ 
of.woKk.intfinction^  in  order  to  rftiM  the  tenipAraitMrerof  ItlWaf  inUrK^*'^* 
If  we  multirty  772  by  966  we  get  the  numbar  of  foot^ounda  of  mech»wi«il.yo» 
that  we  have  to  .expend  in  Motion,  in  order  to  <eTaparate^  lib.  of  water:  B0.iUt»  to 
evaporate  «py  giTen  weight  of.  water  by  mechaox(^  work  alone,  we  ^l^^^j^ 
perfar«i>ag  mae»  work  ^S'^wonld  lilt  the  same^eight  up  to  thi^  height?  ezpretsda'oT 
the  product;  that  is,  745,800(fe*^  or.  287^806  liM«ret^iiitffy.  XM^^tlfe^iMU^^ 
«^uY^^nti0CMk(i^.of  erapaml^. 


Digitized  by 


Googk 


COMPBI&Il«a  MIllXEAIi   OI£8.  ^ 

b  the.  fimt  places  yon  observe  that  the  formula  evpreos^.thk^:-^ 
A  certam  weight  of  water  haa  been,  actually  evaporati^  the  feed.waA^ 
ben^sappiiedat  some  degrees  lower  than  212^  Fahr.,  and  poaeibly  the 
boiliog^pmat  being  some  degress  above  212°.  I  denote^  that  weight 
by"B(obwr?ed)." 

Now,  in  order  to  aqnress  this  refiult  in  standard  units  of  eyaporati0a» 
'«»miiBt  xednoe  ittto  what  the  weight  evaporated  would  have  beoa  had 
Itoiieed^ifMlBr  been  si^ipfieol  at  212°  Eahr.,  and  had  the -evapciraiion 
ttisem  piaee^'  at  that  same  t^nperatnre ;  a  weight  denoted  b^  ^^  £ 
reduced,"  For  that  purpose  we  must  mu]t%))y  the^  observed  erapomr 
tion  by  1  +  tk  certain  correction.  And  that  correction  is  got  at  in  this 
way.  Let  T^  denote  the  boiling  point,  212  Fahr.  standard,  and 
T/  the  temperature  of  the  feed  water.  Then  T^  —  T/  is  the  number 
of  degrees  by  which  the  temperature  of  the  feed  water  is  below  the 
stedand  boimig  point  Let  T»  stand  for  the  -aetnal  boiling  pmnt ;  fvom 
that  we  aiibtsact  the  stamkud  boHihg  pomt  T„  and  tcdcs  thme^enibsof 
thadiifeMDoe^  viz.,  0^8.  (1^»  ~  T^).  Upon  tlus  qnantit^  d£f>Bi)Kls  the 
•iditKnial  expenditure  of  heat,  owing  to  l^eactnal  boiluig  pcniitiiemg 
r  tte^Btuidsiid  boiling  pointy^    And  having  added  t(}gether;  ^fiee 


tvDo^qoaotiltM^  iho  depth:  of  the  tomiieiBtttie  of  the  feed  hekem  tke 
steMkRd  boiling  point,  ■  and  threo-tentbe-  of  the  height  of  tiie  aotaid 
boiing  point  above  theiStondard  boifing  point,  we  divide  l^  %€  i£^e 
48nipmterM-fiy%  taken  onFahienhd^a  soalo^  orby  5d7if  on  tkie  eamiih 
grade  scale,  and  we  get  a  certain  quotient,  generally  a  small  ime^mn  ^ 
He  add  tliat  to  unity,  and'W^  get  a  facstoc  by  which  wie.  multiply  the 
ohstrved'tBrv^ieration^  and  Ae^prodoctistiie  ''  reduced  evi^oratkin." 

If  the  aotoal  boiliag  point  :lEa8  not  beem  obeenred.  it  ma^r^stillibe 
Qtlmiated  from  the  praosure ;  beoanae  thmds  a  c<nmeQtion.  befcivmen 
4he  beiltog  point  land  tfaB<  pi8a8ixre$  and  tfaetfaoiling  poiikt  oofref^oding 
t»'»«r  gi^en  prMsnra  may  be  a8CBiteii^>  by  means  of  foxwaimxm 


Besides  this,  great  care  must  be  takan^  that  the  true  wttigbtiof 
wrttreviqjonated  is  ascertained.  Wb  most  either  tske.  caro.that^th^ 
tMOerdiiee  not  prime,  or  we  moat  a8eerlain>  tiie.amoimt  of  primiagrand 
•few  fiMMit;*  Piinung  is  tbO'canying^var  of  water  in  the  liquid  atbte, 
nihe  fo#iEr-of  sprayer  miat,^  along  witii  the  ataoau,  Siq)poaia|ptha(lriii 
tfae  appteattta4iBed.it  ia4mpoe8ible.to  a^oid^priinnngy.  tbere  is  only  .one 
vneanee^  that  is,  to«0e'aa>iqppai»taa^whiohwiU  atop  jJl: the  lkj[Qid.waN^ 
finn  paesiii^^  and  lot  tiettiii]^  bnti  the  dry  steam  pM%  and .  tb«i  eoa- 
ddmetliAdryBteamin.aaeimmiB^efleelHulwei^ik.  Thatiaseaiiifilv 
pfactkaibte  <«>  aggeait^ieale^'and  in  the  ronoh  aort  of  .way  in-wfaiim 
iBatiy'0B<A^aperuDeBte'Uiitst'bemadet  and  thevafiore-in  aiich  oaeaaiwe 
nast  lely  eM^  on  taking  oare  eidier  that  there  is  no  pr]Biingv.or^.if 
titei  be^impoasUile^  that  it  is  so  small  as  to  be  unimjpoitent^ 

Bating ei^aii^  tha  predBeinatiice  o£  tiie  unit  of  heat  which  I 
liatend  k»  vm^  I  ViU  now  speak  m  the  fimt^i^aoe  of  thofMtrf  or-dkoh 
reikci  ^rvaparatlve  powep  of  a  given  sort  tiffael,  tiiat  ia>ta  aa^^^tim 
Imiftber  of  Mmea  its  own  weight  of  water  that  itjw»ald;e!srappcafte 
at  the  standard  tempei-ature,  if  there  were  absolutely  no  v^mi^^ 
lieaghg'p^wfefrr  ami  in>  the*  (Moood  piMe^ofiihe  ^fiuii»^ot  mmOkble 
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evaporative  power,  being  what  we  actually  get  with  such  furnaces 
and  boilers  as  we  have  at  onr  command. 

I  may  observe  that  the  ratio  which  the  effective  evaporative  power 
bears  to  the  total  evaporative  power  is  a  fraction  which  we  may  call 
the  efficiency  of  the  furnace  and  boiler.  For  shortness,  we  will  call  it  the 
efficiency  of  the  furnace.  If  the  whole  of  the  heat  employed  by  com- 
bustion could  be  effectively  employed  at  the  standard  temperature, 
without  any  waste  whatsoever,  we  should  have  an  evaporative  power 
represented,  say  by  E.  But  the  actual  evaporative  power  is  a  smaller 
quantity,  say  £' :  then  we  have  the  ratio, 

£'  (aTsilable) 
Efficiency  of  farnace  =      E  (totals    ' 

which  is  a  fraction  less  than  unity ;  and  the  nearer  that  fraction  ap- 
proaches to  unity,  the  more  efficient  the  furnace  and  boiler  are. 

With  respect  to  those  two  quantities, — ^total  evaporative  power,  and 
available  evaporative  pow^,  it  may  further  be  remarked  that  the 
total  evaporative  power  of  a  given  sort  of  fuel  depends  upon  its  chemi- 
cal composition  alone ;  while  available  evaporative  power  depends  not 
only  upon  the  chemical  composition  of  the  fuely  but  upon  the  oonstrac- 
tion  and  mode  of  management  of  the  apparatus  in  which  it  is  used, 
upon  the  supply  of  air,  and  upon  a  great  variety  of  different  drcum- 
stances. 

With  regard  to  the  total  evaporative  power  of  different  sorts  of  fuel 
as  distinguished  from  the  available  evaporative  power,  we  already 
possess  very  full  and  accurate  information.  Numerous  careful  experi- 
ments on  that  subject  have  been  made  in  scientific  laboratories ;  they 
have  consisted  in  completely  burning  small  quantities  of  different  com- 
bustible substances,  and  measuring  the  heat  with  sdentific  apparatus 
of  a  very  accurate  kind,  and  taking  special  care,  that  no  heat  escaped 
measurement.  For  example,  in  such  experiments  it  has  not  always 
been  practicable  to  prevent  hot  gases,  the  products  of  combustion, 
from  passing  away  at  an  elevated  temperature.  But  then  the  volume 
of  those  gases  and  their  temperature  could  always  be  measured,  and 
the  heat  that  so  passed  away  by  the  chimney  calculated  and  allowed 
for.  It  is  from  experiments  of  that  sort  that  our  knowledge  of  the 
total  or  theoretical  evaporative  power  of  various  combustible  substances 
is  derived.  Many  sucn  experiments  were  made  by  Dulong,  Despretz, 
and  other  chemists  and  natural  philosophers,  from  which  a  great  deal 
of  valuable  information  was  obtained ;  but  the  experiments  now  chiefly 
to  be  relied  on  are  those  of  Messrs.  Favre  and  SUbermann,  published  in 
the  AnnaUa  de  Chimie  et  de  Physique^  for  1852-3,  volumes  34,  36,  and 
37.  Those  experiments  have  furnished  us  with  a  body  of  information 
which,  as  to  combustible  bodies  that  are  of  any  practical  importance, 
leaves  nothing  to  be  desired :  that  is,  as  to  total  or  theoretical  evapo- 
rative power.  Our  knowledge  of  available  evaporative  power  is  still 
imperfect :  much  has  been  learned,  but  much  stOl  remains  to  be 
leaned* 

I  wfll  now  make  some  remarks  specially  upon  the  total  or  theoieti- 
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c^  evx^ratiye  power  of  certaia  sorts  of  fuel  as  ascertained  by  the 
eimenments  to  which  I  have  referred. 

We  may  distinguish  the  combustible  substances  to  which  those 
experiments  relate  into  two  classes— elementary  substances  and  com- 
poond  substances.  I  have  stated  the  theoretical  or  total  evaporative 
powers  of  the  only  elementary  substances  that  are  of  any  practical 
importance  in  this  table  : — 

Element. 

(1)  Hjdrogen  gas  .... 

(2)  Carbon,  BoUd   .... 

(3)  Cubon,    Bolid,    with ' 

half  supplj  of  oxj- 

gen 

(i)  Carbon,  ga8eoaa,in  2^ 

parts    of     carbonic 

oxide 

(5)  Carbon,  pure  gaseous  1  «,  ,^  «, « 

(raferred  by  theory)/  ^^  1-  21'' 

You  will  observe  that  there  are  three  columns  of  figures  following 
the  name  of  the  elementary  substance.  The  first  expresses  the  weight 
of  oxygen  that  is  required  in  order  to  burn  completely  an  unit  of 
weight  of  that  elementary  substance.  For  example,  1  lb.  of  hydrogen 
requires  8  lb.  of  oxygen  for  its  complete  combustion.  In  order  to 
supply  that  oxygen  there  are  36  lb.  of  air  required ;  and  in  the  second 
coiuDm  of  figures  is  stated  the  weight  of  air.  The  thiid  column  gives 
ihe  total  or  theoretical  evaporative  power,  which  in  the  case  of  hydro- 
gen is  64*2  times  its  own  weight-  It  has  the  greatest  evaporative 
power  of  all  known  substances.  Then  follows  carbon.  A  pound  of 
carbon  requires  2}  lb.  of  oigrgen  to  bum  it  completely,  and  to  supply 
that  oxygen  12  lb  of  air  are  wanted ;  and  the  complete  combustion  of 
caihon  produces  heat  enough  to  evaporate  15  times  its  own  weight  of 
water. 

I  may  here  observe  that  carbon  exists  in  various  states  of  aggrega- 
tkHi,  such  as  charcoal,  coke,  plumbago,  and  diamond ;  that  the  experi- 
ments of  Favre  and  Silbermann  were  made  upon  it  in  those  different 
states,  and  that  the  total  heat  of  combustion  diffei'S  according  to  the 
state  of  aggregation.  The  more  hard  and  dense  the  carbon  is,  the 
less  is  the  heat  we  get  by  the  combustion — the  reason  evidently  being 
that  a  certain  quantity  of  that  heat  is  expended  in  overcoming  the 
attraction  of  the  particles  of  carbon  for  each  other.  For  example, 
&mond  does  not  evaporate  so  much  as  15  times  its  weight  of  water, 
because  of  the  heat  required  to  overcome  its  own  cohesion.  That  has 
a  bearing  upon  some  other  phenomena  to  which  I  will  presently  refer. 
But  the  quantity  I  have  here  set  down  is  the  result  obtained  from 
carbon  in  the  ordinary  states  of  charcoal  and  coke. 

The  third  line  in  the  table  refers  to  the  result  produced  by  carbcm 
when  burned  with  only  half  the  full  quantity  of  oxygen.  It  is  known 
to  chemists  that  carbon  combines  in  two  different  proportions  with 

VOL.  XI.  Q 


Digitized  by 


Googk 


224  OK  THE   ECOVOMr   OF   FUEL, 

oxygen.  One  part  of  carbon  by  weight  combined  with  one  part 
and  one-third  of  oxygen  produces  carbonic  oxide.  Carbonic  oxide  is 
itself  a  combustible  gas,  and  in  burning  it  combines  with  just  as  much 
additional  oxygen  as  it  already  contains,  so  as  to  form  carbonic  acid. 
If  we  have  a  furnace  ill  supplied  with  air,  so  that  the  carbon  only  getfe 
half  the  quantity  of  oxygen  that  it  needs  in  order  to  form  carbonic 
acid,  then  we  have  carbonic  oxide  as  the  product.  Each  pound  of 
carbon  takes  up  1|  lb.  of  oxygen,  and  to  supply  that  oxygen  6  lb.  of 
an-  are  i-equired.  The  total  evaporative  power  is  dimmished  not 
merely  to  one  half,  but  to  a  great  deal  less  than  one  half :  it  is  only 
4:'5,  or  three-tenths  of  15,  the  total  evaporative  power  with  a  full 
supply  of  oxygen. 

If  we  next  take  that  carbonic  oxide,  the  weight  of  which  will  be 
24  lb.,  namely,  1  of  carbon,  and  1-^  of  oxygen,  and  bum  it,  it  takes  an 
additional  1-^  lb.  of  oxygen  to  burn  it ;  and  we  get  exactly  the  quantity  of 
heat  necessary  to  make  up  the  deficiency,  namely,  10|.  The  4^  units 
of  evaporation  during  the  first  process  and  the  lOJ  during  the  second, 
give  15  in  all,  making  up  the  whole  evaporative  powei-  of  carbon  with 
a  full  supply  of  oxygen. 

A  conclusion  can  be  drawn  from  this,  which  I  will  now  explain. 
It  is  to  be  observed  that  in  both  those  stages  of  the  combustion  of 
carbon,  we  have  the  very  same  thhig  happening  chemically ;  we  have 
1^  lb.  of  oxygen  combining  with  1  lb.  of  carbon.  But  there  is  this 
deference  in  the  two  stages.  In  the  first  stage,  where  the  carbonic 
oxide  is  produced  from  solid  carbon,  the  solid  carbon  has  to  be  con- 
verted from  the  solid  state  to  a  state  of  vapour  or  of  gas.  In  the 
second  stage,  we  have  the  carbon  already  in  the  state  of  gas.  Hence 
it  appears  that  the  cause  of  difference  between  the  4^  units  of  evapo- 
ration due  to  the  first  stage,  and  the  lOJ  due  to  the  second  stage  of 
the  combustion,  must  be,  that  during  the  first  stage,  6  units  of  evapo- 
ration disappear  in  transforming  the  carbon  from  the  solid  to  the 
gaseous  condition :  in  other  words,  the  latent  heat  of  evcmomdon  of 
carbon  is  six  times  that  of  water.  Thus  we  arrive  at  the  conclusion,  that 
the  total  evaporative  power  of  pure  gaseous  carbon  is  21,  from  whidi 
if  we  subtract  6,  the  latent  heat  of  evaporation  of  carbon,  tnere  remains 
15,  the  total  evaporative  power  of  solid  carbon. 

I  have  marked  that  conclusion  as  to  the  total  evaporative  ^wer  of 
gaseous  carbon  with  a  note  of  interrogation  (?),  because  it  is  a  theo- 
retical inferenc»e  which  has  not  been  mrectly  verified  by  experiment, 
but  only  deduced  by  reasoning.  Still  it  seems  to  me  that  thei^  can  be 
little  doubt  of  its  truth. 

If  we  could  get  pure  carbon  from  any  natural  source  in  the  gaseous 
state,  we  should  have  21  units  of  evaporation  by  burning  it,  because 
we  should  save  the  six  units  that  are  employed  to  transform  the  carbon 
from  the  solid  to  the  gaseous  state — that  is,  those  six  units  would  be 
available  for  the  evaporation  of  water. 

So  far,  then  with  regard  to  the  total  or  theoretical  'evaporati\'e 
power  of  the  elements  of  fuel. 

Now,  as  to  that  of  their  compounds. 

It  was  at  one  time  supposed,  from  experiments  relied  upon  at  the 
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*  time,  that  dn  order  to  calculate  the  total  evaporative  power  of  a  given 
componnd,  we  had  only  to  take  the  separate  elementary  substance's  of 
whidi  it  consisted,  calculate  the  separate  evaporative  powers  due  to 
;  those  constituents,  and  add  them  together.  But  in  the  present  state 
I  of  knowledge  we  know  that  such  a  result  as  that  is  not  quite  accurate : 
I  that  we  require  to  subtract  whatsoever  heat  may  be  necessary  to 
I  separate  the  constituents  of  the  compound  fuel  from  each  other.  There 
are  cases  where  apparently  there  is  no  sensible  expenditure  of  heat  for 
that  purpose.  But  in  almost  every  actual  case  that  we  meet  with,  it 
is  evident  that  a  certain  quantity  of  heat  disappears  in  overcoming  the 
atbaction  of  the  constituents  of  a  compound  fuel  for  each  other.  So 
tiiat  having  calculated  from  onir  data  regarding  elementary  substances 
the  theoretical  evaporative  power  due  to  the  combination  of  the 
elements  of  a  compound  fuel  with  oxygen,  we  toust  not  stop  there,  but 
we  must  subtract  whatsoever  heat  may  have  to  be  expended  in  order 
to  overcome  the  affinity  of  those  elementary  substances  in  the  com- 
pound fuel  for  each  other  before  they  can  combine  with  oxygen. 

Having  premised  that,  I  may  call  attention  to  some  results  of  scien- 
tific experiment  as  to  the  total  evaporative  power  of  certain  kinds  of 
compound  fuel. 
.  The  only  compound  fuels  that  are  of  any  practical  importance  are 
I  the  compounds  of  hydtogen  and  carbon.  It  appears  from  the  ex- 
!  periments  of  Favre  and  Silbermann,  to  which  I  have  refen-ed,  that  in 
the  case  of  marsh-gas,  which  is  a  compound  of  two  equivalents  of 
j  carbon  with  four  of  hydrogen,  or  by  weight,  three  parts  of  carbon  to 
I      one  of  hydrogen,  we  have  the  following  results : — 

.       Wtuep..     E<,«v..    P;^,^y     Oxygen.      Air.    ^^P-tive   " 


}  2  0  11-25| 


C  2 

H  4  i  2  9  16  06 

€iH4  1  4  18  27-3 

I5vap.  power  bj  experiment  24  'S 


calculat^ii     11^    if 


DiflVrence      8-0 

Three-fourths  of  the  weight  of  marsh-gas  is  catbon ;  one-fourth  is 
hydrogen.  Now  if  We.  calculate  the  evaporative  power  by  taking 
tne  constituents  separately,  we  get  three-fourths  oi  15,  or  11*25  for 
the  carbon,  if  solid ;  one-fourth  of  64*2,  ot  1605,  for  the  hydrogen ; 
making  together  27-3.  But  the  total  evaporative  power  is  found  by 
experiment  to  be  24*3 ;  so  there  is  a  disappearance  of  three  units 
of  evaporation,  over  and  above  a  quantity  equal  to  that  which 
would  disappear  in  evaporating  three-fourths  of  an  unit  of  weight  of 
carbon,  viz.,  6  x  i  =  4^.  That  Is  evidently  due  tp  some  ^nity 
between  the  carbon  and  the  hydrogen,  which  naa  to  be  overcome  in 
order  to  separate  them  from  each  other;  and  which  requires,  in 
order  to  overcome  it,  the  expenditure  of  4i  -h  3  =  7^  units  of 
evaporation. 

Q  2 
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Then,  in  the  case  of  defiant  gas,  one  of  the  chief  constituents  of  coal- 
gas,  we  have— 

Oonatifcuents.     Equivs.    ^^^^^     Oxygen.       Air.       J^^^^^ 

C  4  f  2-29        10-80  12-0{«^^^"^^ 

H  4  f  114  5-13  9-2 

04H4  1  8-43        15-43  22*1 

Here,  calculating  the  total  evaporative  power  from  the  coustituent« 
as  before,  we  find  it  22 '1 ;  and  that  is  exactly  verified  by  experiment 
Still  that  very  fact  is  itself  a  proof  of  the  disappearance  of  some  heat 
in  separating  the  carbon  from  the  hydrogen ;  because  it  has  to  be 
recollected  that  in  coal-gas  the  carbon  is  gaseous ;  and  if  we  get 
no  more  heat  from  the  carbon  in  coal-gas  uian  we  get .  from  solid 
carbon,  it  proves  that  as  much  heat  disappears  in  separating  carbou 
from  hydrogen  in  coal-gas  as  is  required  to  evaporate  the  same  quan- 
tity of  sohd  carbon. 

That  is  a  fact  of  much  impoi-tance,  and  it  simplifies  considerably 
the  calculation  of  the  total  evaporative  power  of  various  hydrocar- 
bons ;  for  the  calculation  for  defiant  gas,  which  I  have  given  by  way  of 
example,  is  not  a  solitary  instance.  By  applying  a  similar  method  of 
calculation  to  the  experiments  upon  various  compounds  of  hydrogen 
and  carbon,  it  would  appear  that  the  expenditure  of  heat  iu  separating 
the  carbon  from  the  hvdrogen  is,  at  all  events,  to  a  very  close  approxi- 
mation, the  same  as  tnat  required  to  convert  the  carbon  from  the  solid 
to  the  gaseous  state.  Hence  we  get  for  all  practical  purposes  a  good 
approximation  to  the  evaporative  power  of  any  such  compound  except 
marsh-gas,  by  taking  the  evaporative  power  of  each  imit  of  carbon  in 
the  compound  as  15,  and  of  each  unit  of  hydrogen  as  64,  and  then 
adding  the  results  together.  That  has  been  veiSSed  for  an  immense 
varied  of  compounds.  It  does  not  hold  with  mathematical  precision, 
but  it  holds  with  a  degree  of  precision  that  is  enough  for  any  practical 
purpose. 

Now  as  to  the  effect  of  the  presence  of  oxygen  in  fuel.  It  waa 
established  some  time  ago  by  the  researches  of  Dr.  Joule,  to  whom 
science  is  immensely  indebted  for  many  discoveries  of  a  similar  kind, 
that  a  certain  and  definite  quantity  of  heat  is  produced  by  the  union 
of  two  chemical  elements,  and  that  precisely  the  same  quantity  of  heat 
disappears  in  the  separating  of  those  elements.  He  verified  that  in  a 
great  number  of  cases,  and  established  it  as  an  universal  law  of  nature. 
It  holds  in  many  other  processes  besides  chemical  combinations  and  de- 
compositions, whether  we  are  speaking  of  heat  or  of  any  other  form  of 
physical  energy,  that  whatsoever  quantity  of  energy  we  obtain  by  a 
^yen  process,  if  we  exactly  reverse  that  process  we  have  to  expend 
precisely  the  same  quantity  of  energy  again. 

If  81b.  of  oxygen  combine  with  lib.  of  hydrogen,  they  produce 
heat  enough  to  evaporate  64  lb.  of  water.  If  we  decompose  that 
water  by  any  contrivance,  whether  by  the  use  of  a  galvanic  battery,  by 
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the  superior  affinity  of  carbon  for  oxygen,  or  by  any  other  process, 
precisely  the  same  quantity  of  heat  (Ssappears  in  overcoming  the 
attraction  of  the  hydrogen  and  oxygen  for  each  other.  Now  if  oxygen 
enters  into  the  chemical  oomposition  of  any  fuel,  we  have  this  result : 
calculate  how  much  hydrogen  that  oxygen  requires  in  order  to  form 
water — that  is  to  say,  one-eighth  part  of  the  weight  of  oxygen ;  then 
the  oxygen  present  in  the  fuel  renders  just  that  quantity  of  hydrogen 
unavailable  for  the  production  of  heat,  and  takes  away  from  the  total 
evaporative  power  64  times  the  weight  of  the  hydrogen  so  rendered 
unavailable.  That  being  known,  we  have  the  following  rule  in  the 
shape  of  a  formula : — 

E  =  15  C  +  64  H  -  8  0. 

This,  then,  is  the  rule  for  calculating  the  theoretical  evaporative 
power  of  any  sort  of  fuel  whose  combustible  materials  are  carbon  and 
nydrogen  from  its  chemical  analysis.  Distinguish  the  constituents  into 
carbon,  hydrogen,  oxygen,  and  refuse.  The  refuse  does  harm  as  being 
a  useless  'weight,  but  it  does  not  take  away  from  the  heating  power  of 
the  constituent  parts  that  remain.  For  every  imit  of  carbon  that 
remains  in  the  compound,  we  have  15  units  of  evaporation ;  and  for 
every  unit  of  hydrogen,  in  the  absence  of  oxygen  chemically  combined 
with  it,  64  units  of  evaporation;  and  if  there  is  oxygen  in  the  com- 
pound fuel,  we  have  to  subtract  eight  times  the  weight  of  that  oxygen, 
hecause  the  oxygen  renders  inoperative  one-eighth  of  its  weight  of 
hydrogen ;  and  one-eighth  of  64  is  8.  The  remainder  gives  the  total 
evaporative  power  of  that  fuel. 

The  next  formula  shows  the  amount  of  air  necessary  in  order  to 
AQpply  oxygen  for  the  complete  combustion  of  a  compound  fuel.  It 
waasts  of  12  units  of  weight  of  air  for  each  unit  of  carbon,  and  36  for 
each  unit  of  hydrogen,  deducting  4^  for  each  unit  of  oxygen  in  the 
compound;  or  in  symbols, 

A  =  12  C  +  36  H  -  4^  0. 

In  an  actual  furnace  it  is  seldom  sufficient  to  supply  just  the  quantity 
of  air  that  contains  the  oxygen  required  for  complete  combustion.  It 
is  in  general  necessary  to  supply  a  surplus  of  air  in  order  to  dilute  and 
sweep  away  the  burnt  gas,  as  we  may  call  it,  and  to  ensure  that  every 
particle  of  fuel  shall  have  air  brought  in  contact  with  it.  In  furnaces 
with  a  draught  produced  by  a  chimney  in  the  common  way,  the  prac- 
tical result  is,  that  we  have  to  double  the  quantity  of  air,  or  nearly  so. 
But  when  we  produce  a  draught  by  a  blast  pipe,  by  steam  jets,  by  a 
fan,  or  by  other  means,  which  thoroughly  mix  the  air  with  the  gaseous 
M,  we  reduce  the-  surplus  air  required  very  much.  In  some  cases  we 
1^  only  half ;  in  some  cases  we  need  no  surplus  at  all.  Hence  the 
^pumtity  of  air  actually  supplied,  ranges  from  once  to  twice  the  quantity 
neoeasary  for  the  oxidation  of  the  fuel. 

Here  follows  a  table  of  examples  of  the  total  evaporative  powers 
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of  some  kinds  of  fuel,  as  calculated  from  their  chemical  composi- 
tioo:— 


0.         H.        O.  A.  E.  C.         H.— I 


6hajroeal. 


Erftp.  due  to 


Peat,  dry   . , 
Wood,  dry 


98  0  e  11-5  140  140  0 

68  0  0  10*6  132  18-2  0 

84  -16  0  1575  22-7  12.7  106 

85  15  0  1565  22*5  12-66  984 
87  -05  -04  121  16-9  j305  2-85 
85  -05  -06  11-7  15-5  127^  2*75 
76  -05  06  10-6  141  11-25  S'SS 
56  -06  -31  7-7  100  8-6  1-5 
50  05  -40  60  7-5          75  0 


The  first  line  refers  to  charcoal;  the  second  to  coke  of  average 
quality  ;  the  third  and  fourth  lines  give  two  examples  of  hydrocarbons, 
which  comprise  between  them  the  chief  ingi-edients  of  rock-oil.  In 
the  third,  fourth,  and  fifth  columns  are  stated  the  proportions  of  the 
chemical  constituents,  ranging,  for  the  rock  oils,  between  84  per  cent, 
of  carbon  to  16  of  hydrogen,  and  85  per  cent,  of  carbon  to  15  of 
hydrogen.  The  fifth  column  gives  the  net  weights  of  air  required  for  the 
oxidation  of  the  fuel.  In  the  sixth  column  the  theoretical  evaporative 
powers  are  set  down :  for  rodc-oils  they  are  from  22*7  to  22*5,  or,  in 
^ound  numbers,  we  may  say  22^.  In  two  additional  columns  are  some 
figures  to  show  how  much  evaporation  is  due  to  carbon  and  how  much 
to  hydrogen.  In  rock-oils,  those  quantities  are  12i  due  to  the  carbon, 
and  10  to  the  hydrogen,  out  of  the  22i  units  of  evaporation.  Lines 
5,  6,  and  7  give  a  few  examples  of  coal.  These  might  be  immensely 
multiplied ;  but  I  have  given  only  three  specimens.  They  differ  from 
the  Mnds  of  fuel  previously  mentioned,  in  having  some  oxygen  in 
them,  which  sopaewhat  lessens  the  evaporative  power.  Here,  too,  the 
units  of  evaporation  due  to  carbon  and  to  hydrogen  are  distinguished ; 
for  example,  line  6  shows  12f  units  of  evaporation  due  to  carbon,  and 
2}  due  to  hydrogen.  Then  follow  some  results  for  peat  and  for  wood, 
on  which  1  need  not  enlarge. 

It  is  to  be  observed  that  the  examples  given  in  this  table,  which  are 
only  a  few  selections  out  of  much  more  voluminous  data,  are  all  taken 
f ron^  good  speeimens.  In  fact,  it  is  injppssible  to  found  experiments  upon 
bad  specimens  of  fuel,  because  j^coplp  do  not  send  bad  specimens  of 
fuel  to  be  experimented  upon.  But  it  may  be  taken  as  the  result  of 
practical  experience  that  the  evaporative  power  of  bad  specimens  of 
fuel  from  a  particular  district  is  about  tworthirds  that  of  good,  ^hxs 
applies  particularly  to  coal.  The  difference  is  chiefly  due  to  refuse  or 
ash.  But  it  does  not  apply  ^o  mineral  oils,  because  they  can  hardly 
contain  anything  else  but  combustible  matter.  They  do  not  contain 
ash ;  they  do  not  contam  earthy  matter.  The  statement  then,  about 
qualities  of  fuel  which  have  only  twp-thirds  of  the  total  evaporative 
power  of  those  set  down  in  the  table,  applies  to  coal  and  peat ;  hut  it 
does  not  apply  to  mineral  oils. 

I  have  gone  at  some  length  into  the  principles  of  the  total  evapoia- 
tive  power  of  different  sorts  of  fi^ej,  because  it  is  of  great  practical 
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importance  to  understand  them.  They  show  the  theoretical  limit 
towards  which  practice  approaches  in  the  course  of  improvement,  but 
which  practice  cannot  surpass  nor  even  attain  ;  the  knowledge  of  those 
principles  prevents  people,  on  the  one  hand,  from  forming  too  small  an 
estimate  of  the  results  which  maybe  got  from  the  economical  use  of  fuel ; 
and  on  the  other  hand  from  indulging  in  exaggerated  estimates  of  those 
results.  It  shows  us,  indeed,  what  is  the  actual  waste,  when  we  know 
the  result  attamed  in  practice ;  it  enables  us  to  judge  how  far  that 
result  falls  short  of  theoretical  perfection,  and  what  room  there  is  for 
further  economy  by  means  of  improvements. 

Now,  as  to  the  causes  which  make  the  available  evaporative  power 
fall  short  of  the  total  evaporative  power. 

In  the  first  place,  there  is  imperfect  combustion,  all  the  combustible 
constituents  not  being  combined  .with  the  proper  quantity  of  oxygen. 
This  generally  arises  either  from  want  of  a  sufficient  quantity  of  air, 
or  from  want  of  a  free  mixture  of  air ;  and  in  the  case  of  gaseous  fuel 
it  sometimes  arises  from  sudden  cooling,  through  coming  in  contact 
with  some  cold  substance,  so  as  to  lower  the  temperature  and  extin- 
guish the  flame  before  the  combustion  is  complete.  As  to  the  want 
of  a  sufficient  quantity  of  air,  the  remedy  is  obvious  enough.  It  is  to 
take  care  that  there  are  openings  enough  to  admit  a  proper  quantity 
of  air.  Still  we  may  supply  a  very  large  quantity  of  air,  yet  fail  to 
realise  complete  combustion,  because  of  the  air  not  being  thoroughly 
mixed  with  the  fuel.  I  have  already  referred  to  what  we  have  to  do 
when  we  have  a  draught  produced,  in  a  quiet  way,  so  to  speak, 
by  the  ordinary  action  of  a  cninmey.  There  is  not  sufficient  agitation 
of  the  air  to  produce  a  thorough  mixture,  unless  we  introduce  a  surplus 
quantity  of  air.  We  may  produce  forcibly  a  thorough  mixture  of 
air  with  the  gaseous  fuel  by  such  means  as  the  use  of  the  blast  pipe, 
the  steam  jet,  or  the  fan.  This  is  one  of  the  chief  uses  of  the  blast 
pipe  in  locomotive  engines.  The  object  of  blowing  steam  jets  into 
the  furnace,  or,  at  all  events,  one  of  those  objects,  is  to  produce  the 
»me  effect.  Although  the  fuel  should  be  solid  coke,  a  great  deal  of 
it  is  actually  burned  in  the  gaseous  state ;  for  it  first  imdergoes  that 
sort  of  half  combustion  that  produces  carbonic  oxide.  That  carbonic 
oxide  is  a  gaseous  fuel ;  and  in  order  to  burn  it  completely  we  have 
to  make  sure  that  it  is  thoroughly  mixed  with  air.  Then,  the  complete 
combustion  of  fuel  that  is  in  the  liquid  state  may  be  promoted  by  con- 
trivances that  blow  it  into  spray,  or  convert  it  into  vapour,  and  in  that 
condition  mix  it  with  the  air.  We  may  blow  it  into  spray  by  the 
impulse  of  a  jet  of  steam ;  or  by  superheating  that  steam  we  may  at 
the  same  time  convert  the  liquid  fuel  into  vapour,  and  mix  that  vapour 
with  air. 

As  to  the  extinction  of  the  flame  by  cooling,  that  is  a  thing  which 
often  takes  place  in  steam-boilers,  heated  by  coal  that  contains  a  large 
proportion  of  volatile  constituents.  When  first  set  free  and  brought 
ia  contact  with  the  £ur,  these  take  fire  ;  but  the  flame  comes  in  contact 
with  the  heating  surface  of  the  boiler,  which  is  at  a  comparatively  low 
temperature ;  the  combustion  is  checked,  and  instead  of  combustion,  we 
have  decwnpositio?!  of  the  hydi-ocarbon  gas.    The  carbon  and  hydrogen 
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arc  separated — the  carbon  in  the  shape  of  black  particles,  which  form 
smoke ;  and  both  the  carbon  and  the  liydrogen  go  off  to  a  great  extent 
unburnt. 

I  might  here  enter  into  a  calculation  to  show  what  amount  of  waste 
of  fuel  may  arise  from  an  imperfect  or  ill-managed  supply  of  air.  It 
would  perhaps  occupy  too  much  time  to  go  into  detail ;  but  I  may 
refer  to  a  fact  which  I  have  already  stated  m  the  case  of  carbon,  that 
if  it  combines  with  only  half  of  the  quantity  of  oxygen  that  it  requires 
for  complete  combustion,  we  have  only  4^  units  of  evaporation,  instead 
of  15.  The  evaporative  power  is  reduced  to  three-tenths,  so  that  seven- 
tenths  of  it  are  lost. 

Then  in  the  case  of  fuel  like  bituminous  coal,  whiqh  consists  partly 
of  solid  carbon,  and  partly  of  volatile  compounds  of  carbon  and  hydro- 
gen, we  may  have  the  hydrogen  going  off  imperfectly  consumed,  either 
alone,  or  carrying  away  more  or  less  unconsumed  carbon  along  with  it 
From  what  I  have  stated  respecting  how  much  of  the  evaporative 
power  of  the  bitummous  coals  depends  on  the  carbon,  and  how  much 
on  the  hydrogen,  it  will  be  understood  how  much  may  be  lost  in  dif- 
ferent cases  :  2  J,  or  in  some  cases  3  units  of  evaporation  if  the  hydrogen 
alone  goes  off  without  being  consumed ;  and  if  it  carries  off  a  certain 
amount  of  carbon  along  with  it,  that  waste  may  be  more  than 
doubled. 

I  have  spoken  of  the  remedies  for  the  imperfect  combustion  of  gaseous 
fuel,  by  thoroughly  mixing  it  with  the  air,  either  by  a  blast  pipe  or  by 
a  steam  jet.  As  to  the  thorough  combustion  of  carbon  in  the  solid 
state,  one  way  to  ensure  that  is,  by  keeping  a  thin  fire,  that  is  to  say, 
having  a  very  large  grato  in  proportion  to  the  quantity  of  coal  to  be 
burned,  and  burning  only  a  small  quantity  of  coal,  say  10  lb.  per  hour,  on 
a  square  foot  of  grate.  I  have  known  as  little  as  4  lb.  per  hour  burned 
on  a  square  foot  of  grate.  Thus  we  may  ensure  that  there  shall  be  free 
access  of  air  to  all  the  burning  carbon.  But  another  plan  is,  to  let 
the  combustion  on  the  grate  be  imperfect,  by  keeping  a  thick  layer  of 
coal  on  the  grate,  which  turns  into  coke,  and  then  to  introduce  a  supply 
of  air  above  the  level  of  the  fuel  on  the  grate,  for  the  purpose  of  con- 
suming the  carbonic  oxide  and  the  hydro-carbon  gas  that,  are  in  the 
gaseous  state.  There  is  a  known  contrivance,  called  the  "  dead  plate." 
It  is  a  cast-iron  plate  at  the  mouth  of  the  furnace,  on  which  the  fresh 
coal  is  laid  and  exposed  to  a  heat  suflScient  to  distil  away  the  volatile 
constituents.  The  coal  gas  so  distilled  passes  over  the  layer  of  red- 
hot  coke  on  the  grate :  a  surplus  of  air  passes  through  the  red-hot 
coke,  sufficient  to  bum  the  coal  gas.  Then,  after  the  coal  gas  has 
been  all  distilled  away  and  bum^  in  that  manner,  the  coke  that  re- 
mains on  the  dead  plate  is  pushed  on  to  the  grate,  to  be  burned  in  its 
turn. 

In  the  case,  then,  of  burning  coal  which  is  a  compound  of  fixed  carbon 
and  volatUe  hydrocarbon,  we  have  the  two  plans,  of  a  large  grate  and 
a  thin  bed  of  fuel,  where  we  have  plenty  of  space ;  or,  of  a  compara- 
tively small  grate  and  a  thick  bed  of  fuel,  and  introducing  air  above 
the  fuel  to  bum  the  gas,  where  the  space  is  limited. 

There  are  numerous  contrivances  for  the  efficient  combustion  of  coal 
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which  caujiot  now  be  described  in  detail,  such  as  the  use  of  a  separate 
combustion-chamber  of  brick,  in  which  the  burning  of  the  whole  con- 
etitaents  of  the  fuel,  solid  and  gaseous,  is  completed,  the  chamber  being 
built  with  double  walls  of  brick,  and  a  double  arch  of  brick  over  the 
top,  80  as  to  prevent  loss  by  conduction.  Another  plan  is  to  make  what 
we  may  call  "crude  gas,"  by  the  imperfect  combustion  of  coal,  so  as 
to  turn  all  the  combustible  constituents  into  a  mixture  of  coal  gas  and 
carbonic  oxide,  and  then  to  bum  that  mixed  gas.  There  are  also 
double  furnaces,  air- valves  of  various  kinds  and  in  various  places,  and 
an  endless  series  of  other  inventions. 

So  much,  then,  as  to  the  waste  of  heat  through  imperfect  combustion, 
and  the  means  of  preventmg  it. 

There  is  another  sort  of  waste  of  heat :  that  is,  by  conduction  and 
radiation.  It  was  ascertained  by  P^let,  that  about  half  the  heat  that 
comes  from  coal  in  a  furnace  radiates  directly  from  the  incandescent 
fuel,  and  is  not  carried  by  the  current  of  flame,  or  the  hot  gas,  to 
distant  parts  of  the  heating  surface.  We  must  be  careful  that  none 
of  that  heat  escapes  from  the  furnace.  For  example,  if  there  are 
openings  in  the  furnace  door  to  admit  air,  we  must  take  care  that  the 
door  at  all  events  is  double,  with  the  openings  of  the  inner  plate  not 
directly  opposite  those  of  the  outer  plate,  so  that  radiation  shall  not 
take  place  through  them.  Or,  we  may  have  a  grating  of  several  plates 
placed  edgewise  close  together,  between  which  the  entering  air  may 
paffi,  and  so  absorb  the  heat  that  has  been  radiated  to  those  plates.  I 
have  sdready  referred  to  fire  brick  casings  round  a  combustion  chamber 
to  prevent  loss  by  conduction.  The  prevention  of  that  sort  of  loss  is 
a  very  obvious  matter. 

I  now  come  to  a  third  mode  of  waste  of  heat,  which  is  a  highly 
important  one :  that  is,  the  waste  of  heat  up  the  chimney.  The  products 
of  combustion  escape  by  the  chimney  at  a  temperature  above  that  of 
the  external  air.  Whatsoever  heat  is  expended  in  raising  the  tempe- 
rature of  those  escaping  gases  above  the  temperature  of  the  external 
aff,  is  a  total  loss  as  regards  evaporative  power.  It  is  useful  for  certain 
purposes.  It  is  useful  to  rarefy  the  air  in  the  chimney,  and  to  make  it 
lighter  than  the  air  outside,  and  so  to  cause  the  draught  of  the  furnace ; 
hut  it  is  not  useful  as  regards  evaporative  power.  The  quantity  of  heat 
wasted  in  this  way  depends  upon  the  specific  heat  of  the  hwmt  gas, 
whfch  is  about  one-fourth  of  that  of  water ;  so  that  for  every  pound  of 
gas  that  goes  up  the  chimney,  and  for  every  degree  of  elevation  of 
the  temperature  of  that  pound,  we  have  one-fourth  of  an  ordinary 
unit  of  heat  expended :  being  in  round  numbers  and  for  Fahrenheit's 
scale,  fibout  the  j^ftny*^  P****  ^^  *^^  ^"^*  ^^  evaporation  per  degree  and 
perpound  of  burnt  gas. 

The  following  formula  expresses  in  a  condensed  form  the  waste  of 
heat  up  the  chimney  in  units  of  evaporation : — 

Loae  by  Chimney  =  ^^^'.    Tc  Fahr  j 
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and  the  following  are  examples : — 


1  +  A' 

13 

600 

325 

1-95 

19 
600 
475 

2-85 

26 

Tc 

Vol.  gae,  cubic  feet . . 
Loss  of  erap.  power  . 

600 
625 

3-75 

1  +  A'  denotes  the  weight  of  burnt  gas  per  unit  of  weight  of  fuel, 
and  Tc  the  elevation  of  the  temperature  of  the  chimney,  in  degrees 
of  Fahrenheit,  above  that  of  the  external  air. 

The  products  of  combustion,  for  the  reasons  I  have  already  stated, 
are  more  or  less  diluted  with  additional  air ;  so  that  in  the  case  of  ordinary 
bitummous  coal,  1  -f  A'  ranges  from  13  to  25,  and  19  is  an  intermediate 
value.  In  the  case  of  hydrocarbon  oils,  the  air  that  is  required  for 
oxidation  is  about  15*3.  We  have  to  add  the  weight  of  fuel,  and  we 
shall  get  about  16*3  for  the  net  weight  of  burnt  gas;  and  it  is  quite 
possible  that  in  n  well-contrived  fm-nace,  no  surplus  air  may  be  neces- 
sary. We  multi}  ly  the  weight  of  burnt  gas  which  goes  up  the  chimney 
by  the  elevation  of  tempei*ature  in  the  chimney,  and  if  that  temperature  is 
expressed  in  degrees  of  Fahrenheit,  we  divide  by  4,000,  and  the  quotient 
is  the  evaporative  power  lost  up  the  chimney. 

It  is  easy  to  see  that  in  order  to  dimmish  that  sort  of  loss,  we  must 
in  the  fii'st  place  have  the  temperature  of  the  chimney  no  higher  than 
is  absolutely  necessary.  When  the  chimney  is  the  means  of  producing 
draught,  it  can  be  demonstrated  that  the  most  effective  di-aught  is 
produced  by  a  temperature  not  much  above  600°  Fahr. 

It  is  still  more  important  to  avoid  an  unnecessarily  large  supply  of 
air  to  the  fuel.  We  must  supply  the  quantity  of  air  that  will  give  the 
oxygen  necessary  to  consume  the  combustible  elejnents,  otherwise  we 
shall  have  enormous  loss  from  impeirfect  combustion.     Every  additional 

Eound  of  air  we  supply  carries  to  waste  a  certain  amount  of  heat.  I 
ave  said  that  when  we  produce  the  di-aught  by  means  of  the  rarefaction 
of  the  air  in  the  chimney  alone,  we  require  12  lb.  of  air  per  lb.  of  fuel  for 
oxidation,  and  12  lb.  more  for  dilution,  making  altogether  double 
the  net  quantity  of  air.  If  we  use  the  blast  pipe  as  in  a  locomotive,  I 
think  it  is  quite  certain  that  it  is  not  necessary  to  supply  more  than 
once  and  a  half  the  net  quantity  of  air,  and  in  some  cases  we  need  only 
supply  a  mere  fraction  more  than  the  net  quantity.  I  have  very  little 
doubt  that  in  methods  of  burning  mineral  oils  which  I  hav^  seen  tried, 
where  by  the  help  of  a  jet  of  superheated  steam,  the  fuel  is  thoroughly 
mixed  with  the  air  immediately  before  the  process  of  combustion,  the 
net  quantity  of  air  is  sufficient  of  itself,  and  we  may  altogetlier  aroia 
that  very  great  waste  of  heat  which  arises  from  the  supply  of  an 
additional  quantity  of  air. 

To  exemplify  the  waste  of  evaporative  power  that  may  so  arise,  I  have 
annexed  a  few  calculations  to  the  formida.  I  have  taken  the  weight 
of  the  gas  gomg  up  the  chimney  as  first  13  times,  then  19  times,  then 
25  times  the  weight  of  the  fuel  burnt.  I  have  taken  the  temperature 
of  the  chmmey  as  600**  in  each  case,  that  being  the  best  temperature 
when  we  use  chmmey  draught.  In  the  next  line  are  stated  the  volumes 
of  gas  that  go  up  the  chimney  in  cubic  feet  per  pound  of  fuel.    That, 
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howeyer,  is  a  collateral  matter.  In  the  next  line  is  stated  the  loss  of 
evaporative  power  due  to  the  escape  of  that  gas.  And  observe  that  it 
is  in  very  favourable  circumstances.  The  temperature  of  the  chimney 
is  no  higher  than  is  necessary  to  produce  the  best  draught,  yet  in  the 
Brst  column  the  loss  of  evaporative  power  is  1*95  ;  in  the  second,  2*85 ; 
and  in  the  third  it  is  3-75.  Losses  muph  exceeding  those  are  very 
common. 

If  the  draught  is  produced  bv  artificial  means,  such  as  a  steam  jet, 
we  do  not  need  rarefaction  of  the  air  in  the  chimney  in  order  to  pro- 
duce a  draught^.  We  may  h^ve  the  rarefaction  as  an  auxiUary,  but  it 
is  not  indispensably  necessary.  In  fact,  it  seems  that  if  we  adopt  proper 
means  for  produ^cing  draught  by  mechanical  apphances,  we  may  use 
doch  a  heating  surface  as  to  take  up  £^ost  all  the  heat  of  combustion, 
and  reduce  the  loss  of  heat  by  the  chimney  to  an  inappreciable 
qoantity. 

I  win  now  say  something  regarding  the  results  deduced  from  a  com- 
parison of  experiments  by  many  authorities  upon  the  effect  of  extent 
of  heating  surface  upon  the  economy  of  heat.  It  is  through  the  heat- 
ing surface  that  he^t  is  communicated  from  the  fiame  and  hot  gases  to 
the  water  in  the  boiler.  Upon  the  extent  of  the  surface  depends  very 
mnch  the  proportion  of  that  heat  which  is  made  available.  It  is  not 
yet  possible  to  lay  down  any  precise  theory  upon  this  subject.  But 
the  formula  I  have  wiitten  down  gives,  at  all  events,  a  good  rough 
approximation  to  the  results  of  experiment  and  of  practice  in  a  variety 
of  different  cases  : — 

E'  5S 


E  ~  S  +  ffF 

Values  of  a *5  '3,  &c. 

h 1-0  -93  •9,&c. 

It  is  based  upon  principles  of  this  kind, — that  whatsoever  parts  of  the 
keating  surface  are  nearer  to  the  fire,  take  proportionally  the  greater 
shares  of  the  heat,  and  that  each  additional  area  ^lore  and  more  distant 
from  the  fire  takes  proportionally  less  and  less  heat.  Suppose  a  cer- 
tam  area  of  heating  surface  in  immediate  contact  with  the  furnace :  it 
vriD  absorb  a  certain  quantity  of  beat.  Then,  the  next  area  of  equal 
extent  beyond  that  will  absorb  a  much  le^s  quantity  of  heat ;  and  so 
on,  each  successive  additional  area  absorbuig  a  less  and  less  quantity 
until  at  length  it  becomes  no  longer  practically  advantageous  to  in- 
crease the  area  of  the  heating  surface. 

By  comparison  of  a  good  many  experiments  ^nd  a  good  many  results 
of  practical  expeiience,  we  have  this  approxunation  to  the  proportions 
of  the  available  to  the  total  evaporative  power  of  fuel,  as  depending 
upon  heating  surface.  Let  S  denote  the  number  of  square  feet  area 
of  heating  surface,  and  let  F  denote  the  number  of  pounds  of  fuel 
bnmed  per  hour ;  let  a  and  h  be  co-efficients  to  be  deauced  from  ex- 
perience. We  multiply  the  area  of  heating  surface  by  the  co-efficient 
6,  and  wq  divide  by  the  area  of  heating  surface,  plus  the  number  of 
pounds  of  fuel  burned  per  hour,  multiplied  by  another  co-efficient  a. 
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From  the  practical  results  to  which  I  have  referred,  it  would  seem  that 
the  value  of  the  co-efficient  a,  upon  which  the  waste  of  heat  mainly 
depends,  ranges  between  0*5  and  0*3.  It  is  0*5  for  a  chimney  draught, 
and  it  is  0*3  for  the  draught  produced  by  a  blast  pipe  or  jet  of  steam. 
This  0*3  is  found  as  the  result  of  the  use  of  the  blast  pipe  in  locomo- 
tives. And  it  would  seem  that  the  co-efficient  a  is  very  nearly  propor- 
tional to  the  square  of  the  ratio  of  the  total  weight  of  burnt  gas  to  the 
weight  of  fuel ;  so  that  if  we  double  the  quantity  of  burnt  gas,  per 
pound  of  fuel,  we  shall  quadruple  this  co-efficient  a  /  if  we  can  reduce 
the  quantity  of  gas,  per  pound  of  fuel,  to  one-half,  we  shall  reduce  the  co- 
efficient a  to  one-fourth.  As  to  the  value  of  b,  it  comes  very  near  to  xmity 
in  some  cases,  in  which  care  has  been  taken  to  make  the  motion  of  the 
water  in  the  boiler  take  place  in  the  most  advantageous  direction,  rela- 
tively to  the  motion  of  the  products  of  combustion,  that  is  to  say,  in  the 
i-everse  direction — to  introduce  the  feed  water  in  contact  with  the 
coolest  part  of  the  heating  surface,  and  let  it  advance  gradually  to  the 
hottest  part,  where  it  is  finally  converted  into  steam.  That  principle 
was  carefully  attended  to  in  the  boiler  invented  by  Lord  Dundonald.  If 
that  precaution  is  neglected,  we  may  lose  from  8  per  cent,  to  10  per  cent, 
of  efficiency.  But  the  diminution  of  efficiency  depends  mainly  upon 
the  waste  of  heat  up  the  chimney,  which  is  brought  into  the  formula 
and  provided  for  by  the  co-efficient  marked  a. 
Here  is  an  example  of  a  particular  case : — 

S  E' 

Let  -p=l;  a  =  'o ;  h  —  '9;  then  -^  «   '6. 

We  will  suppose  that  we  have  one  foot  of  heating  surface  for  each 
pound  of  fuel  burned  per  hour :  then  S  divided  by  F  is  equal  to  1 ; 
that  wc  use  a  well  managed  chimney  draught,  so  as  to  have  a  equal 
to  0*5 ;  that  we  do  not  pay  particular  attention  to  the  place  where  we 
introduce  the  feed  water,  and  do  not  use  a  feed  water  heater ;  so  that 
we  get  b  equal  to  0'9.  Then,  by  introducing  those  values  into  the 
f oi-mula  we  get  for  the  efficiency,  or  proportion  of  the  total  evaporative 
power  to  the  available  evaporative  power,  0*6.  This  is  a  very  conmion 
case  in  practice,  and  when  it  is  realized  it  is  considered  a  very  good 
result.  If  we  have  a  specimen  of  coal  whose  total  or  theoretical 
evaporative  power  is  15,  and  we  get  6  per  cent,  of  that,  and  its  actual 
or  available  evaporative  power  is  9,  that  is  regarded  as  a  good  per- 
formance. You  see  how  that  arises, — how  step  by  step  such  a  result  is 
arrived  at  upon  scientific  principles. 

I  may  observe  that  the  actual  efficiency  of  furnaces— the  proportions 
of  the  available  to  the  total  evaporative  power  of  fuel,  go  through  a 
vciy  wide  range.  We  find  cases  in  whicn  there  is  only  45  or  50  per 
cent,  of  the  total  evaporative  power  actually  reaUzed,  or  made  avail- 
able, and  yet  these  are  not  considered  very  bad.  From  55  to  60  per 
cent,  are  ordinary  results,  in  good  marine  boilers.  When  we  get 
above  those  we  get  to  results  that  are  rather  uncommon,  and  when  we 
get  to  80  or  90  per  cent,  being  realized,  it  is  considered  very  extra- 
ordinary. 


Digitized  by 


Googk 


COMPRISING  MINERAL  OILS.  235 

In  ooDclnsion,  I  may  make  the  following  observations  on  what  we 
mgy  look  forward  to  as  the  probable  result  of  the  introduction  of  such 
dassee  of  fuel  as  mineral  oil  as  substitutes  for  coal.  Coal  is  a  very 
complex  kind  of  fueL  To  ensure  the  best  possible  economy  in  the 
086  of  it  requires  the  fulfilment  of  many  different  conditions,  some  of 
which  conflict  with  each  other.  We  have  to  burn  fixed  carbon,  and  we 
hiTe  to  bum  the  gas  t^at  is  disengaged  from  the  coal.  We  may 
bam  one  very  efficiently,  and  not  bum  the  other.  It  is  extremely  diffi- 
cult to  manage  the  introduction  of  air,  so  that  there  shall  at  once  be 
no  risk  of  a  deficiency  of  air,  which  causes  imperfect  combustion,  and 
gives  bad  economy  in  one  way ;  or  a  surplus  of  air,  which  carries  heat 
to  waste  up  the  chimney,  and  causes  bad  economy  in  another  way. 
On  the  one  hand  we  are  exposed  to  the  risk,  from  any  little  fault  of 
construction  or  management  of  the  furnaces,  of  the  hydrogen  going  off 
mbomed,  and  of  its  carrying  off  a  large  portion  of  the  carbon  unburned 
also.  On  the  other  hand  we  are  exposed  to  the  risk  of  solid  carbon 
bemg  imperfectly  burned,  and  going  off  as  carbonic  oxide.  The  con- 
tri?ance8  for  diminishing  the  causes  of  waste  are  somewhat  difficult 
and  complex  to  apply  in  practice ;  and  above  all,  too  much  depends  upon 
the  skill  of  the  fireman  or  stoker.  We  may  say  almost  everything 
depends  upon  the  way  the  furnace  is  managed.  The  very  best  fur- 
naces, the  very  best  boilers  that  were  ever  contrived,  may  be  made 
extremely  wasteful  by  a  careless  stoker.  On  the  other  hand,  in  using 
mineral  oils,  we  are  somewhat  in  the  position  of  the  chemist  who  has 
got  a  good  bumer  for  burning  coal  gas.  We  have  to  contrive  a 
soitable  apparatus  for  introducing  that  oil  into  the  furnace  in  such  a 
way  that  it  shall  be  thoroughly  mixed  with  air— whether  in  the 
state  of  vapour,  or  in  the  state  of  fine  spray,  with  or  without  the 
assistance  of  some  porous  substance  to  act  as  a  wick.  A  steam  jet 
wems  to  be  the  most  efficient  apparatus  for  that  purpose.  Then  if 
our  apparatus  is  properly  contrived  and  properly  constmcted,  and  works 
in  the  right  manner  and  produces  complete  combustion  at  first,  there  is 
no  reason  to  suppose  that  it  will  ever  act  badly  if  treated  with  ordinary 
care. 

It  would  seem  to  be  no  difficult  matter  with  fuel  of  that  sort  to 
diminish  the  waste  of  heat  through  imperfect  combustion  to  nothing, 
and  the  waste  of  heat  through  hot  gases  going  up  the  chimney  to 
something  very  small  indeed.  In  fact,  such  an  efficiency  as  90  per  cent, 
of  the  total  evaporative  power  being  realised,  instead  of  being  a  very 
extraorcHnary  thing,  may  be  looked  for  as  a  very  ordinary  thing; 
80  that,  taking  the  theoretical  evaporative  power  of  some  hydrocarbon 
compounds  at  22  j-,  we  ought  not  to  be^  surprised  that  even  with  mde 
apparatus,  in  a  merely  experimental  state,  we  get  an  evaporation 
of  19  or  20  times  the  weight  of  the  fuel — say  19,  at  all  events.  I 
believe  that  has  been  realised  in  experiments  that  have  been  made,  and 
that  are  now  being  continued. 

There  is  another  phenomenon  as  to  which  I  may  say  something — the 
nK)de  of  operation  of  steam  jets  in  cases  of  this  kind.  There  can  be 
no  doubt  that  one  use  of  the  steam  jet  is  the  mechanical  action  to 
which  I  have  frequently  referred — the  thorough  mixing  of  the  gaseous 
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fuel  ^th  the  oxygen  teqtiired  fot  thfe  purpose  of  oombustion— the 
churning  of  the  particles  all  together,  so  that  they  shall  be  brought 
thoroughly  into  contact.  There  may  be  another  mode  of  operatioa  of 
8t6am — achemical  action  whoseeffect  istopreventthedepositionof  nnoon- 
sumed  carbon  from  gaseous  fuel.  All  hydrocarbons  have  a  tendency 
when  raised  to  a  high  temperature  to  deposit  the  carbon,  unless  it  be 
instantly  burned.  We  see  that  in  the  smoke  that  a  flame  tends  to  give 
out,  if  there  is  anything  to  prevent  immediate  and  free  access  of 
oxygen  to  the  carbon.  Now  it  is  possible  that  besides  its  mechanical 
action,  the  steam  jet  may  also  have  a  chemical  action  of  the  followitig 
kind : — The  oxygen  of  the  steam  combines  with  the  carbon  of  fhe 
hydrocarbon  fuel,  and  the  hydrogen  of  both  is  set  free ;  there  is 
a  mixture  thus  produced  of  carbonic  oxide  and  of  hydrogen,  which 
is  sure  to  be  completely  burnt  as  soon  as  a  sufficient  quantity  of 
air  gets  access  to  it,  and  thus  the  deposit  of  imoonsumed  carbon  » 
entirely  prevented. 

I  have  now  gone  as  far  as  I  think  I  can  venture  to  occupy  the  time 
of  this  meeting.  It  would  be  out  of  place  for  me  to  enter  upon  the 
consideration  of  nautical  questions,  such  as  the  comparative  weight  and 
bulk  of  different  sorts  of  fuel ;  therefore  I  have  now  only  to  thank  you 
for  the  kind  attention  with  which  I  have  been  heard. 

The  Chairhak  :  Does  any  gentleman  wish  to  make  any  remarkd  upon  the 
paper  ? 

Captain  Jaspee  Selwyk,  B-N.  :  This  is  a  subject  wliich  has  engaged  my  atten- 
tion for  tlie  past  two  years.  I  had  the  pleasure  of  brinednff  it  to  the  notice  of  this 
Institution,  persuaded  as  I  was  of  the  enonnous  value  of  the  whole  qnestion,  morf 
jparticularly  to  the  Navy  of  this  country.  I  knew  that  if  the  economy  whidi 
Professor  Bankine  has  put  before  Us,  and  the  use  of  materials  better  adapted  for 
such  combustion  as  we  require,  were  once  brought  into  play,  that  a  veiy  great  pro- 
portion of  the  unjust  fears,  which  existed  two  years  ago  very  strongly  indeed,  as  to  the 
consumption  of  our  whole  coal  supply,  would  be  met  by  an  economy  whidi  was  the 
truest  method  of  supplementing  any  possible  failure ;  though  I  scarcely  beUeve  sucA 
to  exist.  I  am  sure  that  had  the  members  of  this  Institution  been  more  generally  aware, 
partieidarly  my  naval  brethren,  of  the  very  complete  way  in  which  the  whole  questioti 
of  the  economy  of  fuel  would  have  been  brought  before  them  to-night^  we  should 
have  seen  a  very  much  larger  attendance  than  we  now  see.  However,  it  matters  the 
less,  because  tlus  is  a  paper  which  will  be  read  with  the  greatest  attention  in  tl» 
Jotirnal.  It  will,  I  am  persuaded,  command  a  very  wide  cmss  of  readers,  not  alone 
in  the  Naty,  but  among  aU  those  who  are  interested  in  this  great  question; 
among  foreigners  as  weU  as  our  own  countrymen.  Professor  Bankine  has  followed 
up,  most  beautifully,  I  think,  the  composition  of  fuel,  the  value  of  each  proportionate 
part  of  it  in  accomplishing  the  effect  we  desire,  the  cauaes  of  lose,  and  w  posnfailj^ 
of  economy.  The  points  to  which  ho  has  drawn  your  attention  are  those  whiim 
belong  to  the  science  which  he  has  cultivated  with  so  much  success.  The  points  to 
which  I  had  the  honomr  of  drawing  your  attention  were  principally  those  which 
affect  our  own  profession,  inasmuch  as  this  was  a  fuel  which  alone  could  be  burned 
trith  greater  economy,  would  require  fewer  attendantsi  economiaing  their  wages  ind 
vietualfl,  would  be  attended  with  more  certainty  even  by  inexperienced  perwmfl,  and 
would  give  us  a  power  of  stowine  and  taking  it  on  board  convenientiy  in  places 
where  we  could  not  have  so  stowed  it  formerly,  and  with  none  of  those  wretched 
residuaryproducts  which  we  find  so  much  difficulty  and  so  much  nuisance  in  gettinf 
rid  of.  The  Professor  has  adverted  to  the  causes  of  loss  in  the  deposit  of  carbon.  I 
think  I  may  ask  Him  whether  he  is  not  of  opinion  that  that  has  another  and  mott 
important  effect,  which  is  that  the  heating  sur&oesi  becoming  covered  iritfa  siieh  s 
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iifodtj  lo«e  rery  materially  their  efficiency  ;  and  that  wherever  an  entire  absence  of 
mn  deposit  can  be  obtahied,  it  not  alone  indicates  economy  of  the  unconsnmed 
eub^a  which  lA  upw  burned,  but  it  indicates  also  the  increased  efficiency  of  the 
teftthig  8ttffeM»«,  which  are  left  in  their  integrity,  as  the  maker  intended  them  to 
eiJit  The  question  also  of  blasts  has  been  brought  very  strongly  before  you,  showing 
jm  the  elDonomy  of  the  artificial  blast,  and  where  this  blast  is  supplied,  at  such  a 
point  of  the  fhmace  as  to  be  itself  a  contributor  to  the  total  heat  of  combustion,  and 
m  this  way  it  becomes  clearly  rery  much  more  valuable.  I  think  1  gathered  firom 
whit  Professor  Bankine  said,  that  he  considered  it  quite  probable  that  a  double 
decomposition  took  place,  and  that  the  oxygen  and  hydrogen  of  the  steam  contributed 
to  the  totil  heat  of  combustion ;  therefore,  although  it  was  necessary  for  the  purpose 
of  tiw  blast  to  sacrifice  a  certain  portion  of  the  steam  generated  in  the  boiler,  yet 
Uist  steam,  having  done  a  certain  portion  of  mechanical  duty  in  creating  blast,  idso 
TWtered  to  the  boiler  a  certain  proportion  of  the  duty  of  combustion,  and  was  not, 
therefore,  so  great  a  loss  as  some  persons  would  be  led  to  believe.  I  put  this  more 
in  the  shape  of  a  question,  which  1  hope  Professor  Bankine  will  remember  in  his 
reply,  in  order  that  my  naval  brethren  may  be  thoroughly  aware  of  what  the  bear- 
ii^  of  the  question  are  upon  points  which  are  perhaps  a  little  obscure.  The  question 
of  bvdrning  mineral  oils  is  also  very  materially  a  question  of  price.  Now,  if  we  were 
to  bring  to  this  Institution  a  proposition  to  bum  something  which  cost  £10,  £15, 
£80  a  ton,  you  would  probably  meet  the  person  who  brought  forward  such  a  propo- 
fitkra  by  saying,  "  We  are  aware  ih&t  such  great  results  may  be  obtained  by  such 
expensive  fael,  but  we  think  the  expense  too  great  to  be  justified."  But  we  do  not 
do  tiiat  here.  The  term  "  mineral  oil  *'  is  appfied  to  a  wide  range  of  products,  many 
of  them  refuse  products,  such  products  as  arise  from  the  distillation  of  illuminatinff 
oils,  snd  from  the  refuse  of  gas  manufactories,  which  are  known  by  the  name  of 
"dead  earth  oils,*'  and  which  are  sold  entirely  as  refuse  at  prices  not  very  materially 
tboTc  that  of  coke.  Prom  a  halfpenny  to  three-halfpence  a  gallon,  I  think,  is  the 
price  at  which  they  are  being  actually  burned  at  this  moment,  and  doing  duty  rather 
in  excess,  I  think,  of  what  Professor  Bankine  has  claimed  for  them  as  yet ;  not  in 
excess  of  the  theoretical  evaporative  power,  but  in  excess  of  the  power  which  Pro- 
fessor Bankine  claims  in  his  last  words — the  theoretical  evaporative  power  very  largely 
■cured  with  very  little  waste ;  and  an  economy  in  all  other  points,  such  as  he  has 
^ken  of  being  prettv  fiiirly  carried  out  in  these  early  experiments,  has  resulted  in 
4e  duty,  done  by  30  lb.  or  three  gallons  of  this  dead  earth  ou  at  from  one  halfpenny  to 
tbes-halfpence  a  gallon,  being  precisely  the  same  as  had  been  previously  done  in  the 
■taae  boiler,  with  very  little  change  in  it,  by  60  lbs.  of  coal.  -Now,  I  hope  that  this 
Al^eet  will  not  be  allowed  to  drop  ;  that  it  will  be  made  the  subject  oi  very  dose 
itady  indeed  by  those  who  are  responsible  for  the  cheap  and  efficient  conduct  of  our 
Bsral  ai&irs.  I,  for  one,  have  to  lament  the  knowledge  which  I  have  recently 
seqmred,  viz.,  that  one  of  our  most  recently  bmlt  iron-cla<&  can  only  carry  four  days* 
wi  to  sea.  I  say  distinctly,  and  I  am  sure  mv  naval  brethren  will  say  with  me, 
ftit  it  is  utterly  impossible  we  can  go  on  in  that  way ;  that  to  encounter  a  great 
Soropean  war  with  such  means  of  locomotive  power,  even  though  we  should  have 
onried  out  the  views  of  seamen,  and  not  of  those  who  advocate  fighting  maehines 
without  masts  or  sails,  although  we  should  have  carried  into  effect  g^od  sailing  ships 
*s  well  as  good  steam-ships  j  yet  if  they  can  only  steam  four  days,  we  shall  lose  the 
empire  of  the  ocean  for  want  of  being  able  to  go  to  sea  imder  steam,  or,  I  should  say, 
to  keep  at  sea  under  steam.  I  hope,  then,  that  some  other  person  will  kick  the  ball 
•gwn ;  that  this  will  not  be  a  subject  with  respect  to  which  it  will  be  said,  "  There 
M8  been  a  splendid  paper  read  upon  it ;  wo  will  now  consider  the  subject  as  closed.** 
Let  Us  ratiier  consider  it  as  only  now  opened — most  ably  opened  by  Professor  Bankine. 
I  am  sure  he  has  eiven  those  who  are  inclined  to  study  the  subject  at  all  the  mate- 
Hili  with  which  tney  may  do  so  successfully. 

Mr.  J.  BiCHAUDSOir,  C.^.:  As  regards  fuel,  I  think  we  may  safely  say  that 
Qitt  foci  is  the  most  valuable  which  can  be  burned  with  the  least  waste.  We  sdl 
bow  that  t^e  best  coal  when  carefully  burned  will  evaporate  10  lbs.  of  water  to  1  lb. 
sf  ooaL  Laboratory  practice  is  hardly  a  test  of  the  result  in  real  practice.  In  this, 
ftaporation  is  seldom  obtained  of  more  than  7  lbs.  of  water  to  1  lb.  of  coal.    There 
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is  a  cause  Trhich  considerably  accounts  fop  tliis  difference.  It  is  necessajry  in  large 
furnaces,  erery  seyen  or  eight  hours,  to  remove  the  clinkers  from  the  fire  bars ; 
and  in  doing  so,  the  stokers  seldom  stop  at  two-thirds  of  the  contents  of  the  grate, 
but  they  rake  out  nearly  all  the  contents,  clinkers  and  ashes,  and  the  whole  go  oyer  the 
side  into  the  sea.  This  is  not  enough :  eyei^  three  or  four  hours  all  the  ashes  are 
raked  out,  and  they  go  over  the  side.  Besides  the  waste  of  coal  in  raking  out  the 
fires ;  there  is  also  deterioration  of  coal  in  hot  climates.  I  have  had  the  opportunity, 
when  at  Woolwich,  of  speaking  to  engineers  there,  and  they  all  confess  that  the 
amount  of  evaporation  obtained  from  coke  and  coal  in  a  long  voyage  is  never  more 
than  6  lb.  of  water  to  a  pound  of  coal.  Liquid  hydrocarbon  can  be  burned  nearly 
without  any  waste.  A  ship  starting  from  Southampton,  and  going  to  Calcutta,  has 
only  got  to  get  her  steam  up  before  she  leaves  the  harbour.  She  may  have  her 
furnace  doors  locked,  and  she  may  keep  them  locked  till  she  gets  to  Calcutta ;  and 
there  may  be  an  evaporation  obtained  of  16  lb.  to  18  lb.  of.  water  from  one  pound  of 
fuel,  without  the  slightest  change,  the  whole  distance.  Evaporation  can  be  obtained 
without  the  least  trouble  to  the  stokers  ;  they  have  only  to  attend  to  the  fire,  and 
see  that  it  does  not  make  too  much  head,  or  get  on  too  &8t.  The  fiict  is  that  2001b. 
of  this  liquid  hydrocarbon  will  produce  as  much  heat  as  600  lb.  of  coal.  I  think  this 
is  a  most  important  result  in  favour  of  these  fuels.  There  is  one  fuel  that  has  not 
yet  been  tried.  This  is  a  solid  fuel — naphthahne — and  I  believe  is  stronger  than 
creosote.  I  believe  it  would  produce  241b.  of  evaporation.  The  Admiralty  hare 
given  a  common  service  "boiler,  which  is  going  to  be  tried,  first  with,  coal,  and  then 
with  the  liquid  hydrocarbon  fuels. 

Captain  Bubgess  :  What  is  the  price  of  the  uaphtlialine  ? 
Mr.  BiCHABDSOif :  About  18*.  a  ton. 

The  Chaibjcan  :  What  effect  has  oxygen  when  chemically  combined  with  fuel  ? 
Professor  Rankine  :  With  respect  to  the  question  you  have  just  put,  we  know  from 
the  results  of  experiment,  when  oxygen  does  exist  in  a  state  of  chemical  com- 
bination with  fuel,  that  it  actually  forms  water  with  part  of  the  hydrogen.  Its 
operation  is  this  :  it  annuls  the  heating  effect  of  a  certain  portion  of  the  hydrogen. 
Suppose  in  100  lb.  of  a  certain  sort  of  fuel  there  are,  we  will  say,  5  lb.  of  hydrogen, 
and  41b.  of  oxygen,  those  41b.  of  oxygen  render  i  lb.  of  hydrogen  inoperative.  It 
does  not  bum,  l^cause  it  has  combined  with  the  oxygen,  and  it  cannot  combine  with 
any  more.  So,  while  the  total  hydrogen  in  the  fuel  forms  5  per  cent,  of  its  weight, 
the  effective  hydrogen  is  only  4J^,  the  remaining  portion  being  rendered  inoperativp, 
owing  to  the  presence  of  the  oxygen  with  which  it  is  able  to  combine.  That  seems  to 
be  the  explanation  of  the  effect  of  the  presence  of  oxygen  in  coal.  It  is  well  known 
that  it  deteriorates  the  coal.  It  is  further  certain  that  this  is  one  of  the  causes  why 
coal  exposed  to  the  atmosphere  becomes  deteriorated,  and  loses  heating  power. 
It  is  equivalent  to  a  partial  combustion,  leaving  so  much  the  less  to  be  burned. 
Then,  with  regard  to  the  previous  remarks,  there  is  no  doubt  that  all  that  has  been 
said  about  the  stirring  of  the  fire  to  remove  the  clinkers  is  perfectly  sound  and  per- 
fectly applicable.  It  is  a  cause  of  great  waste  of  heat  j  and  it  is  important,  m 
regards  one  objection  to  the  use  of  coal  to  which  I  have  already  refeired,  that  it 
leaves  so  much  dependent  upon  the  skill  and  care  of  the  stoker.  jEliere  is  no  doubt 
that,  with  very  careful  firing,  the  waste  from  this  cause  may  be  reduced  perhaps 
to  only  about  2 J^  per  cent,  of  the  total  evaporative  power ;  but  with  bad  and  care- 
less firing,  there  is*  no  saying  how  much  it  may  amoimt  to.  With  mineral  oils 
you  are  free  from  dependence  upon  uncertain  matters  of  that  sort.  Captain 
Selwyn  put  a  question  regarding  the  chemical  action  of  a  steam  jet.  There  can  be 
no  question  at  all  about  the  advantage  of  its  mechanical  action,  mixing  the  air  and  the 
fuel  together,  and  bringing  the  oxygen  into  thorough  contact  with  Sie  inflammable 
matter.  As  to  chemic^  action,  as  lar  as  chemical  action  upon  steam  itself  is  con- 
cerned, it  would  just  amount  to  this — that  the  steam  is  first  decomposed  into  oxygen 
and  hydrogen;  and  that  then  the  hydrogen  is  combined  with  the  oxygen  again. 
The  residt  of  that,  as  regards  heating  power,  would  be  simply  nothing.  A  certain 
quantity  of  heat  disappears  in  decomposing  water ;  precisely  the  same  qiiantit/  of 
heat  is  reproduced  by  the  oxygen  combining  with  the  hydrogen  again.  It  is  indirwtij 
conducive  to  a  very  important  saving :  all  that  oxygen  which  is  separated  from  the 
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bjcbogen  daring  the  decomposition  of  the  steam  serrine  to  hold  in  solution  the 
orbon  of  the  inflammable  gas  or  oil,  and  to  prerent  its  being  deposited  in  a  solid 
km.  I  quite  agree  with  Captain  Selwyn.  It  was  an  omission  on  mj  part  not 
tp  refer  to  the  prejudicial  effect  of  such  a  deposit  of  carbon  upon  the  heating  surface, 
m  reducing  its  conducting  power.  It  is  no  doubt  from  a  cause  like  that — from 
tke  carbon  encrusting  the  heating  surfiu^e  that  cases  of  this  sort  hare  arisen:  — a 
itemer  would  make  her  trial  trip  burning  only  4  lb.  of  coal,  per  indicated  horse-power, 
per  hour.  She  woiild  start  upon  her  TOjage  burning  the  same  quantity.  The  con- 
soBpticm  would  gradually  rise  to  4^ lb.,  6  lb.,  and  so  on,  and  at  the  end  of  the  trip 
•hr  would  be  burning  61b.  of  coal,  per  indicated  horse-power,  per  hour,  without  any 
dMerioration  in  the  working  or  in  the  management  of  her  engines,  but  solely  from 
tbe  loss  of  conducting  power,  owing  to  the  deposition  of  the  carbon  upon  the  sur&ce 
of  the  tubes. 

Ciptain  Sbiwtn  :  May  I  say  that  I  particularly  wish  to  hare  an  opinion  from  you 
with  regard  to  the  difference  between  the  action,  chemically  and  mechanically,  of  the 
Usst  in  the  chimney  and  the  blast  in  front  of  the  furnace  ? 

Professor  BAmairs :  I  think  there  is  one  difference  with  respect  to  the  mechanical 
letion — ^that  a  blast  directly  into  the  furnace  is  much  more  efficient.  It  produces  a 
Bore  thorough  mixture  of  the  inflanmiable  gases  with  air  than  the  chimney  blast 
does.  A  chminey  blast  in  a  locomotiye  is  a  yeiy  convenient  thing ;  but  I  do  boliere 
thst  jou  can  produce  an  equally  thorough  mixture,  or  a  more  thorough  mixture  by 
direct  blast  into  tbe  furnace  with  less  expenditure  of  air.  Then,  as  to  the  indirect 
dtemical  process  to  which  reference  has  ahr^wiy  been  made.  Of  course,  if  you  blow 
itewn  into  the  chinmey  it  does  not  take  place  at  all.  That  chemical  process  that 
tarff  in  an  indirect  way  to  economy  of  fuel  can  only  take  place  if  you  introduce 
tern  in  contact  with  the  inflammable  gases.  I  am  glad  that  Captain  Selwyn  has 
Kfared  to  this  matter,  because  I  ought  to  say  something  as  to  the  tempera- 
tire  at  which  steam  is  introduced.  Captain  Selwyn  has  referred  to  this  fact, 
tbt  it  may  be  said  a  certain  quantity  of  heat  is  wasted  in  generating  this 
*«m,  but  thst  heat  is  made  available  again.  Now,  that  depends,  I  may  say, 
iboi  entirely  upon  the  temperature  at  which  the  steam  is  used.  You  expend 
I  mtun  quantity  of  heat  in  evaporating  water,  and  you  send  the  steam  in  at  a 
ftJ^aratirely  low  temperature.  In  the  ordinary  state  of  saturated  steam,  the 
teuperatur©  of  that,  as  compared  with  burning  fuel,  is  cold.  It  may  bo  very 
^  as  compared  with  the  ordinary  temperature  of  the  atmosphere ;  but  as 
Mopwed  wiun  the  temperature  of  fuel  in  the  furnace,  it  is  a  very  low  temperature 
iodmL  A  body  cannot  give  out  heat  to  a  body  that  is  hotter  than  itself,  so  that  the 
hat  roent  in  producing  steam  at  a  comparatively  low  temperature  will  be  wasted ; 
^  if  you  use  superheated  steam,  in  the  first  place  a  much  less  quantity  of 
rt««n  win  BCTTe  the  purpose.  The  mechanical  effect  depends  upon  pressure  and 
Tolume.  In  order  to  get  a  great  pressure  and  a  great  volume  with  small  weight  of 
inaterial  you  must  employ  a  high  temperature ;  you  must,  in  short,  use  super- 
^sd  steam.  As  a  great  part  of  the  expenditure  of  heat  in  producing  the  steam 
<ieDends  on  its  weight,  the  use  of  superheated  steam  tends  to  lessen  the  expenditure 
of  heat  for  a  given  mechanical  effect.  Then,  if  you  raise  the  steam  to  a  temperature 
approximating  to  that  of  the  flame  it«elf,  you  get  back  nearly  the  whole  of  the  heat 
igsin;  because  the  superheated  steam,  being  at  a  higher  temperature  than  the 
heating  surface  of  the  boiler,  gives  out  a  great  part  of  its  heat  to  that  surface  just 
M  ihe  flame  does. 

The  CHAUUCAir :  I  am  sure  that  the  meeting  will  join  with  me  in  offering  our 
(Hinkt  to  Professor  Rankine  for  this  lecture— I  may  say  for  this  lesson.  As  an  old 
^aral  Officer  myself^  I  feel  that  during  the  time  when  I  was  captain  of  a  line-of-battle 
^  I  should  have  been  very  glad  of  such  a  lesson  as  we  have  had  to-night.  I  may 
*lao  add  that  I  hope  it  will  be  of  great  use,  not  only  to  us  who  are  going  out  of  the 
profession,  but  to  those  who  are  rising  up  in  it.  I  must  also  make  another  remark — 
that  the  small  number  who  are  here  present  is  no  measure  of  the  value  of  a  lecture  such 
M  this,  or  oi  the  good  that  it  wiU  effect.  There  are  many  others  who,  thanks  to  oiur 
^ovnal,  will  have  the  opportunity  of  studying  this  lesson.  Naval  Officers  especially. 
IWe  is  a  great  deal  in  the  professional  part  of  the  question  which  Professor  Rimkine 
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has  thought  it  right  to  leave  out.  But  points  have  been  touched  upon  very  ably  by 
Captain  Selwyn  in  almost  every  one  of  which  I  cordially  join,  because  I  flunk  those 
points  are  of  great  importance.  The  efficiency  of  our  Navy  will  very  much  depend 
upon  tiie  fuel  we  shall  use  in  the  future,  and  upon  the  way  in  which  we  shall 
be  able  to  economise  the  use  of  it,  or  economise  the  space  for  it  in  stowage. 
Every  pound  of  fuel  we  shall  be  able  to  save  hereafter  vrill  be  so  much  space  gainea ; 
not  merely  space  gained  for  air  and  so  on,  but  space  for  efficiency,  for  the  life  oi  the 
ship,  because  her  efficiency  depends  upon  the  quantity  of  fuel  she  can  stow.  She  is 
no  man-of-war  if  she  goes  to  sea  devoid  of  fuel,  and  is  met  by  an  enemy  with  a  good 
supply.  There  would  be  an  end  of  her.  We  must  also  remember  that  all  we  can 
gam  in  the  way  of  space  and  efficiency  vrill  enable  us  to  carry  a  better  armament, 
and  to  devote  the  space  saved  to  oth^  purposes,  even  if  we  do  not  devote  it  to  ^e 
life  of  the  ship,  viz.,  the  fuel  she  carries  ;  for  fuel  to  a  ship  is  as  the  air  we  breathe. 
I  must  affain  a«k  you  to  join  with  me  in  thanking  the  Professor  for  tlie  verj'  able 
lecture  ■w'nioh  lie  has  mven  us. 
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Monday,  June  8rd,  X867. 
Major.6bnbral  J.  T.  BOILBAD,  R.E.,  F.UM.,  in  the  Chftir. 


IAM19  of  ICSMBBB8  who  joined .  tho.  Xoftitution  b^tveep  tb?  2(Hli  Ma/ 
fuid  the  3rd  June,  1867. 

JLSNTJAJj. 
Bochfnrt,  Cliarlef  G-.,  Cftpt.  SOdi  Bagt.,  iSl. 
Winthrop,  Hay,  B.B.,  Oap*.  BN, 


FURTHER    PARTIODLAKS   REGARDING   MONCRIEFFS 
PROTECTED  BARBETTE  SYSTEM. 

By  Captain  A.  Moncxieff,  Edinburgh  Artillery  Militia. 

^i  I  had  the  honour  of  first  introducing  thig  subj^t  here  on  3rd 
«^Otte,  186^,  I  have  not  made  eo  much  progress  with  my  i^ventipn  as  J 
<3cmld  hare  wished,  but  such  progre^is  $ks  my  own  m^ns  have  enabled 
ma  to  make  has  been  of  a  satisfactory  kind,  and  it  affords  me  much 
pleaenre  to  have  this  opportunity  of  reporting  the  results. 

As  probably  the  best  way  of  re-introducing  the  subject,  I  shall  briefly 
•ketch  the  history  of  the  invention  up  to  this  time,  defining  it  in  as 
few  words  as  1  can. 

The  invention  consists  in  mounting  guns  in  such  a  manner  that  the 
^  of  firing  makes  the  gun  descend  below  the  parapet,  where  it  is  secure 
from  direct  fire,  and  where  it  can  be  loaded  and  traversed  by  the  gun 
detachment,  without  their  being  es^os^d.  The  force  of  the  reooil. 
^liich  drives  the  gun  back  and  takes  it  down  under  cover  at  the  same 
time,  raises  a  counterpoise,  and  th^  ^pare  energy  of  the  recoil  i^  stored 
^  raising  the  counterpmse,  and  on  the  gun  being  released  from  the 
toidin^  positijCHi,  this  spare  energy  brin^  it  up  into  the  fidnj^  posi- 
^  without  labour.  The  counterpoise,  moreover,  is  attached  in  such 
•  way  that  the  shock  of  the  discharge  is  gradually  conveyed  to  it  (this 
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being  a  most  important  condition  where  such  large  weights  have  to  be 
put  in  motion).  There  is  also  interposed  between  the  gun  and  counter- 
poise, a  moving  fulcrum,  which  has  the  effect  of  taking  off  horizontal 
strain  from  the  platform.  In  this,  and  the  system  of  defence  based  on 
it  (where  all  the  guns  have  free  sweep,  and  can  be  mounted  in  gun-pita 
or  in  batteries  without  a  visible  parapet,  or  below  water  level),  consists 
my  invention. 

The  idea  first  occurred  to  me  in  1855.  I  was  impressed  with  the 
advantages  that  would  be  gained  by  dispensing  with  embrasures,  even 
with  the  old  ordnance,  while  watclung  on  the  spot  the  operations  before 
Sebastopol.  This  impression  led  me  to  try  to  invent  some  simple  means 
of  raising  the  guns  for  firing,  and  lowering  them  under  cover  for  loading. 

It  is  dLfBcult  now  for  me  to  describe  the  path  by  which  I  arrived  at 
my  present  conclusions,  but  that  path  was  paved  with  many  plans  for 
arriving  at  the  result  now  so  simply  obtained.  I  brought  into  requiBi- 
tion  every  mechanical  appliance  I  could  think  of,  that  appeared  suitable, 
and  a  good  many  pretty  desigfus  were  the  result ;  but  simplicity  was 
not  their  general  characteristic.  At  last  I  conceived  the  idea  of  inter- 
posing a  moving  fulcrum  between  the  gun  and  a  corresponding  counter- 
poise, which  is  now  the  principal  characteristic  of  my  invention. 

I  submitted  my  first  plan  based  on  this  principle,  in  1858,  to  General 
Sir  R.  Dacres,  under  whose  command  I  hardened  to  be  at  the  time, 
who  thought  it  of  suflScient  importance  to  bring  it  under  the  notice  of 
the  Secretaiy  of  State  for  War. 

It  is  probably  better  that  I  should  not  now  go  into  all  the  hopes  and 
disappointments  I  have  had  since  in  attempting  to  bring  it  forward, 
but  I  shall  pass  on  to  the  time  when  I  read  my  paper  here  last  year. 

I  was  much  encouraged  to  persevere,  by  the  reception  I  met  with 
from  this  Institution,  and  shortly  after  reading  my  last  paper,  I  sub- 
mitted the  invention  once  more  to  the  Government — I  am  sorry  to  say, 
with  no  better  success  than  formerly.  I  had  now  three  courses  left 
open  for  me— to  let  the  matter  drop — to  take  it  out  of  England— 
or  to  conduct  an  experiment  with  a  full-sized  gun  at  my  own  expense, 
in  order  if  possible  to  remove  the  scruples  which  Government  had 
shewn  to  incur  the  expense  of  trying  my  plan.  I  chose  the  last  course. 
General  Peel  was  good  enough  to  supply  me  with  an  iron  32-pounder, 
which  I  mounted  in  the  neighbourhood  of  Edinburgh  on  my  prin- 
ciple. In  order  to  save  expense,  I  was  careful  that  the  principle  only 
should  be  thoroughly  tried  in  my  carriage,  but  did  not  attempt  to  make 
it  a  pattern  for  the  Service ;  it  was  simply  an  experimental  carriage, 
and  its  defects  were  such  as  to  make  successful  action  more  unlikely, 
and  therefore,  at  the  same  time,  more  conspicuous.  Those  members  of 
this  Institution  who  had  faith  in  the  soundness  of  my  principle,  when 
it  had  only  been  tried  with  a  working  model,  will  share  my  gratification 
at  the  results  of  this  experiment.  Not  only  did  the  carriage  stop  the 
recoil  without  strain,  but  it  did  so  with  a  smoothness  and  an  absence  of 
vibration  that  at  once  satisfied  those  who  saw  it,  that  as  a  mere 
mechanical  appliance  it  had  good  working  qualities.  But  to  those  who 
looked  a  little  farther  and  were  aware  of  the  destructive  effects  caused 
by  vibration  and  the  enormous  horizontal  strain  on  the  platform  in 
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fiimg  modem  heavy  artillery,  the  experiment  suggested  the  possibility 
tktmy  system  mip^ht  not  only  answer  for  the  largest  class  of  ordnance, 
Int  might,  in  addition  to  its  other  advantages,  remove  the  difiScolty 
fiov  felt  of  providing  snfScient  foundations  for  batteries  and  tra- 
mmg  platforms  strong  enough  for  the  largest  guns. 

The  following  is  the  memorandum  of  experiment  conducted  at 
Edinburgh : — 

Memorandum  of  Experiment. 
Edinburgh,  3rd  December,  1866. 

*^  In  1865,  a  model  to  illustrate  this  invention  was  constructed.  It 
represented  a  95-cwt.  ^n  on  ^th  scale.  This  model  was  experimented 
opon  in  presence  of  Colonel  Dickson,  C.B.,  Y.C,  then  commanding  the 
iitillery  in  Scotland,  and  the  officers  of  that  arm  of  the  service  stationed 
atLeith. 

The  result,  as  far  as  could  be  obtained  by  the  model,  was  most 
satisfatory;  but  it  is  well  known  that  model  experiments  are  nbt 
always  conclusive,  and  to  remove  doubts  as  to  the  principle  on  which 
the  invention  is  founded,  the  present  experiment  is  about  to  be  tried. 

To  avoid  expense,  the  mounting  of  the  g^m  to  be  now  tried,  is  of 

tbe  rudest  description,  compatible  with  a  full  and  dear  illustration  of 

the  principle ;  and  it  is  evident  that  such  rudeness  is  agahist  the  inven- 

tittk,  and  not  in  the  inventor's  favour. 

'Rtt  gun  is  a  32-pr.,  on  its  own  carriage.    The  elevators  are  a  pair  of 

looonutive  driving  wheels,  of  7  feet  diameter,  fitted  up  for  the  purpose, 

andnuranted  on  t^o  ordinary  rails  secured  upon  sleepers,  to  represent 
tfae  platform.  Two  axles  near  the  circumference  of  the  wheels  connect 
tbem  together,  from  one  of  which  the  counterweight  is  suspended,  and 
OQ  the  other  rests  a  timber  frame,  on  which  the  gun  on  its  carriage  is 
secured. 

The  gun,  its  carriage,  and  the  frame,  represent  a  weight  of  about 
68  cwt,  and  the  counterpoise  is  about  78  cwt.,  giving  a  preponderance 
to  the  weight  of  about  10  cwt. 

The  points  to  which  the  inventor  would  solicit  special  attention  are 
M  follows  :"— 

1st  Shot. 
Details.  Remarks. 

Charge  8  lbs.  powder  and  82  lbs.  shot.         Eilled  in  by  OoL  Borgman,  B  JS. 

I'  Diftance  the  wheels  trayelled  on  the     8  feet  8  inches. 

nils. 
^  BeooU  smooth  and  steady^  or  aooom-     Smooth  and  steady. 

panied  with  libration, 
^  Beooil  gradually   checked,   and   the     Quite  so. 

gan  brought  to  a  stand  without  jar 

or  jerk, 
i  Whether  or  not  any  yibration  that     "No  risible  sign  of  ribration  in  the  plat- 

would  injure  slight  masonry  works,  form. 

is  transferred  to  the  platform. 


Digitized  by 


Googk 


244  ON   MONCRIEFFS   PROTECTED   BARBETTE  SYSTE31. 

2kd  Shot. 
Details.  Kemarka. 

Chltfgd,   6lb6.  potPddi*  hUd   two  32  lbs. 
shot. 

1.  Distance  the  wheels  tratelled.  6  feet  8  inches. 

2.  Beeoil  smooth  and  steadj,  6r  accom-      Recoil    smooth    and    steady,   trithout 

panied  with  ribration.  vibration. 

3.  Recoil  gradually  checked,  and  the  gun      Recoil  gradually  checked,  but  it  wad  sufi!- 

brought  to  a  stand  without  jar  or         cient  for  the  whole  length  of  the  rack 
or  jork,  or  the  contrary.  to  pass  over  the  paul,  and  when  the 

gun  began  to  run  up  by  the  action  of 
the  countefpolse,  the  muI  jumped 
twice  before  it  caught.  The  rank  and 
paul  were  rudely  madC)  and  were 
quite  a  temporary  arrangement. 

4.  Whfttbdir  Of  not  any  Vibration  that     J^btie. 

i^Ould  iftjUre  slight  InaSOnlT'  works 

is  fcwilisftn*d  to  th6  platfOrtn.  (Signed)  0-.  H.  BirRoauie 

Com.  R.E.  in  N.B. 

"  I  witnessed  the  abore  etperimuits,  and  agrte  in  the  remarks  made  by  Colonel 
^utgmani  R.E.,  as  to  the  results  of  eaeh  shot. 

(Signed)        "$^ed.  Wm.  Hamilton, 

"  Maj.-Q-en.  Commanding. 
(Signed)        »•  J.  R.  AKDSBflOK, 

**  Col.  Commanding  the 
"  ILJL.  in  N.B." 

On  the  28th  November>  1866,  I  wrote  to  the  Right  Hon.  the  Secre- 
tary of  State  for  War,  Inforndng  him  that  I  had  completed  my  experi- 
mental carriage,  and  would  be  glad  to  know  if  he  would  appoint  anj 
one  to  report  on  its  performance,  or  to  subject  it  to  any  tests  ti»t 
might  be  required. 

On  the  12th  December,  I  received  an  intimation  that  an  Officer  of  the 
Ordnance  Select  Committee  had  been  directed  to  proceed  to  Edinburgli 
to  test  my  carriage.  On  the  14th  December,  Colonel  Wray,  C.B.,  of 
the  Ordnance  Select  Committee,  arrived* 

I  shall  quote  a  portion  of  the  report  he  made  to  the  Ordnance  Scl^ 
Committee — that  portion  which  applies  to  the  actual  experiments. 

"  The  following  rounds  were  fired  : — 


lound. 

Charge. 

Shot. 

RecoU. 

No. 

lbs. 

lbs. 

1 
2 

8 
Repeated 

33 

4  ft.  1  in.  1  cap  square  of  flarrison 
3  ft.         J     carriage  cfadked. 

3 

13 

0 

4  ft.            4*eleTation. 

4 

8 

Double  shot 

5i 

5 

Repeated 

5 

"  Tackle  substituted  for  the  rack  in  the  last  round,  the  gun  recovered 
"  its  position  without  jerk  or  strain. 

"  Nothing  could  be  more  perfect  than  the  working  of  the  whole 
*'  machine  under  the  above  trials ;  the  recoil  was  smooth,  and  the  gu^ 
*'  being  brought  to  a  stand  after  each  round  without  jar  or  jerk,  and 
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'•  there  were  no  visible  signs  of  vibration  in  the  platform  or  any  part 
"  oi  the  structure. 

**  The  rack  and  paul  did  their  work  perfectly,  carrying  out  to  the 
''letter  the  principle  (as  described  by  Captain  Moncrieff)  of  storing 
-the  energy  of  the  recoil,  which,  on  being  released,  quietly  allowed 
"  the  gun  to  recover  its  fighting  position  through  the  agency  of  the 
"  counterpoise." 

The  report  then  goes  on  to  criticize  the  application  of  my  system  to 
large  gtlns,  and  to  point  out  the  possible  inconvenience  of  large  coun- 
terweights and  the  diflSculty  of  traversing,  &c.,  &c. 

The  most  satisfactory,  and  perhaps  the  only  way  of  solving  such 
onestions  is  to  put  them  to  the  test  of  trial ;  and  it  is  only  denied  by  a 
few,  that  the  issue  is  of  suflScient  importance  to  justify  a  series  of 
experiments.  Those  who  are  best  acquainted  with  the  present  question 
ol  fortification  are  probably  at  the  same  time  those  who  will  put  the 
highest  value  on  an  invention  that  will,  with  simplicity  of  action,  per- 
form the  function  which  mine  performs.  I  have  great  hopes  that 
Government  will  still  authorize  a  trial,  notwithstanding  their  last 
refusal.  The  necessity  for  some  plan  of  the  kind  is  so  generally 
allowed,  and  my  design  promises  so  many  advantages,  especially  as 
applied  to  coast  defence,  that  it  appears  wasteful  on  their  part  to 
continue  the  expensive  works  required  for  present  appliances,  while 
my  system  offers  any  probability  of  success. 

I  shall  now  take  the  liberty  of  reading  only  two  letters,  one  from  a 
<3nlian,  and  the  other  from  a  soldier.  This  meeting  will  imderstand 
W  to  value  the  testimony  of  both.     I  am  sure  that  I  could  not  select 

tvo  authorities  whom  I  should  better  prefer  to  rely  on. 

(1) 

"from    W.  MacQ^om  Bankine,  Esq.,  Professor  of  Civil  Engineering y  i^c,   tfc., 
ITmvernty  of  Glasgow. 

''Ta  H£5&r  Gla^fobd  Bbll,  Esq.,  <S^.,  kc. 

"  59,  St.  Yiiicent-street,  Glasgow, 

"  17th  April,  1867. 
•'  My  Dear  Sherifli; 
"  It  would  be  beyond  my  prorince  to  give  any  opinion  as  to  the  military  merits 
o£  Q^imn.  A.  Moncrieff*t  method  of  mounting  guns ;  but  in  a  purely  mechanical 
point  of  view,  I  can  confidently  state  that  I  consider  it  both  sound  in  principle,  and 
iikdy  to  answer  well  in  practice. 

'*  I  am,  yours  very  truly, 

"  W.  P.  Magquo&n  ExKiajiE." 

(2) 

From  Colonel  Simmons,  CB.y  E.E.i  Director  Jlot/al  Engineer  Esfablishmenif 

Chailiam. 

"  Royal  Engineer  Establishment,  Chatham, 

"  18th  March,  1867. 

"  'lo  CAFTAJOr  MOKCBISVT,  &C.,   &C 

My  Dear  Sir, 

"  I  bare  been  looking  lately  with  much  interest  at  the  description  and  plans  of 

TOUT  ptopowd  system  tat  raising  guns,  so  that  they  may  fire  over  a  parapet,  and  in 

t^  neoil  fdl  doiwn  below  it,  so  as  to  be  completely  concealed  from  view.    The 

object,  the  solution  of  which  you  have  proposed  to  yourself,  is  one  of  very  great 
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importance  to  the  BerricOi  and  one  which,  before  I  knew  you  had  turned  your  atten- 
tion to  it,  had  occupied  mine  so  much,  that  I  had  tried  to  direct  the  attention  of  mj 
brother  officers  to  it,  and  I  also  suggested  it  as  a  problem  requiring  solution  to  some 
mechanical  engineers,  thinking  it  might  probably  be  accomplished  in  a  convement 
manner  by  hydraulic  power. 

"  The  importance  which  I  attach  to  an  invention  of  this  nature  is  very  great  By 
it  the  gun  is  effectuaUy  concealed  when  not  in  action,  and  is  kept  imder  cover  for 
the  gre^r  part  of  the  time  it  is  in  action.  The  gun,  when  placed  behind  a  parapet 
or  epaulment,  or  in  a  pit,  presents  no  object  upon  which  an  enemy  can  direct  ms 
fire ;  the  importance  of  this,  when  opposed  to  rifled  guns  (both  small  and  great), 
cannot  be  exaggerated,  and  moreover,  it  disposes  of  the  diffieultiee  attending  the  use 
of  embrasures  in  earthworks,  whether  for  attack  or  defence.  These  difficulties  are 
veiy  great : — 

**  1st.  The  embrasures  present  a  fixed  and  constant  target  upon  which  gunsmay  belaid 

"  2nd.  Embrasures  weaken  a  parapet,  and,  as  usually  constructed,  present  tiie 
most  favourable  conditions  for  bursting  shells  fired  with  percussion  fuzes,  the  tbin 
part  of  the  merlon  afibrding  just  resistance  enough  to  fire  the  fuze. 

''  3rd.  The  gun  is  always  more  or  less  exposed  to  injury  from  direct  fire. 

"  4th.  No  revetment  lias  yet  been  found  for  the  cheeks  of  embrasures,  w^ch  u 
not  readily  destroyed,  either  by  the  fire  of  their  own  guns  or  those  of  the  enemy, 
thus  shutting  the  guns  up  and  neoessitating  repairs,  which  are  among  the  most 
dangerous  duties  of  the  soldier. 

''various  means  have  been  proposed  for  palliating  these  evils,  such  as  fixing  iron 
shields,  revolving  cupolas  or  towers,  and  many  other  schemes  which  lessen  tlie 
efficiency  of  batteries,  by  restricting  their  lateral  range,  and,  all  of  which  that  I  hare 
ever  seen,  are  exceedingly  costly,  and  after  all  are  only  a  very  partial  cure  for  the 
evils  complained  of. 

"  It  appears  to  me  that  the  system  of  loading  euns  below  the  parapet,  which  may 
be  of  earth  of  any  thickness,  and  therefore  very  difficult  to  destroy,  and  only  bring- 
ing them  up  to  an  exposed  position  at  the  moment  of  firing,  gets  rid  of  all  these 
difficulties. 

"  Of  course  any  system  which  may  be  proposed  for  this  purpose  must  have  objec- 
tions of  its  own ;  but  I  confess  that  your  s^eme  is  more  free  from  objection  thio 
any  I  have  seen :  and  having  given  it  my  best  attention,  I  see  no  reason  why  it 
should  not  succeed  with  guns  of  any  weight,  however  great,  that  are  ever  hkdy 
to  be  introduced  into  the  service.  If  successful,  it  will  save  an  enormous  outlay  to 
the  coxmtry  in  its  fortifications,  which,  in  these  economical  days,  is  almost  mote 
thought  of  by  those  who  control  expenditure,  than  efficiency, — at  the  same  time  that 
it  wiU  add  enormously  to  their  practical  value  when  submitted  to  their  true  test  by 
an  enemy's  fire. 

"  Your  scheme  appears  to  me  to  present  no  mechanical  difficulties  but  what  might 
easily  be  overcome,  and  it  gets  rid  of  one  great  mechanical  difficulty  which  has  not 
yet,  I  believe,  been  solved  with  guns  as  now  mounted  on  the  most  approved  pattern 
of  carriage  and  traversing  platform.  I  allude  to  the  horizontal  strain  brought  by 
the  recoil  upon  the  various  parts  of  the  carriage,  platforms,  racers,  and  traversing 
bolts.  Thia  action  is  a  very  serious  difficulty  with  guns  on  traversing  platforms, 
whereas,  according  to  your  system,  there  will  be  little  or  no  tendency  to  force  the 
turn-table  or  traversing  platform  back. 

"  You  may  expect  objections  to  be  taken  to  the  weight  and  bulkiness  of  your 
counterpoise;  but  I  don  t  think  they  need  disturb  you,  as,  when  once  the  gun  is 
mounted,  this  counterpoise  actually  diminishes  the  labour  of  working  th?  gon> 
forming,  as  it  were,  a  reservoir  of  power  to  run  it  up ;  and  with  regard  to  its  bulk, 
you  may  reduce  tluM;  considerably  by  the  employment  of  lead,  cast  m  in^ts,  so  as 
to  pack  very  dosely,  and  still  be  manageable  on  the  rare  occasions  when  it  may  be 
necessary  to  dismount  the  guns. 

"  I  see  no  difficulty  whatever  in  constructing  a  proper  turn-table,  for,  after  all,  the 
weights  to  be  dealt  with  are  not  greater  than  are  to  be  seen  daily  on  turn-tables  on 
railways,  and  absolutely  nothing  compared  to  what  may  be  seen  in  operation  on 
board  slup  with  cupolas  and  revolving  towers. 
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''  One  great  objeotion  which  may  be  raised  to  any  system  of  this  nature  is,  that  it 
is  not  compatible  with  the  protection  of  the  guns  from  Tertical  fire.  The  question 
betveen  guns  protected  in  this  way  and  others  in  casemates  is  therefore  one  of  the 
relitiTe  danger  of  horixontal  fire  at  embrasiu'es  and  vertical  fire.  For  my  own  part, 
I  ibould  not  hesitate  to  choose  in  favour  of  the  system  as  worked  out  by  you,  the 
!Q^  being  protected  on  its  flanks  and  rear  by  traverses,  which  would  reduce  the 

(boger  to  a  minimnm. 

"There  are  many  situations,  however,  where  casemates  are  inapplicable,  and, 
vlien  opposed  to  shipping  there  is  very  little  danger  to  be  apprehended  from  vertical 
Sit.  In  such  situations  I  have  no  hesitation  in  saying,  that  some  plan  such  as  this 
uf  yours,  if  it  succeed,  will  be  an  immense  improvement  on  anythmg  we  now  have, 
un  will  be  invaluable.  I  hope,  therefore,  you  will  persist  with  your  system,  and 
get  it  thoroughly  tried. 

"  Believe  me,  dear  Sir, 

"  Yours  very  truly, 

"  J.  L.  A.  Sno£o^8." 

Having  so  far  explained  the  position  of  my  invention,  I  shall  now 
^Qce  at  a  few  of  the  adaptations  of  it  that  have  occupied  my 
attention. 

I  have  endeavoured  to  apply  my  principle  to  an  ordinary  40-pi'. 
Annstrong  siege-g^n,  taking  its  carriage  as  it  now  stands,  and  turn- 
ing it  into  a  temporary  elevator  on  my  principle  by  the  addition  of  a 
light  traversing  platform,  two  plumer  blocks,  and  two  wheel  blocks,  as 
shewn  in  the  drawing  before  you. 

I  have  also  applied  it  to  an  ordinary  95-cwt.  gun  in  several  ways  ; 
<iiiwingB  of  some  of  these  are  on  the  table. 

I  have  also  applied  it  to  a  7-ton  gun,  using  for  elevators  two 
Aih  plates,  collapsing  at  the  axle  on  forged  blocks  of  iron,  and 
strengthened  and  held  together  by  3  iron,  securely  rivetted  to  both 
plates  (see  plate  xv). 

The  carriage  in  this  case  is  supported  at  the  rear  on  two  curved 
rails,  which  guide  it  in  its  descent  from  the  firing  to  the  loading 
position. 

The  frame  traverses  on  a  racer  12  feet  4  inches  in  diameter  and 
central  pivot. 

I  have  also  planned  a  smaller  carriage,  where  the  trunnions  them- 
selves play  in  the  elevators,  without  the  intervention  of  the  gun- 
carriage  proper. 

Having  suggested  a  few  of  those  forms  in  which  my  principle  is 
likely  to  be  applied  to  ordnance,  it  is  perhaps  better  not  to  anticipate 
the  results  of  next  experiments,  which  will  probably  be  tried  by 
Government. 

My  own  experiments,  the  reports  of  which  have  been  laid  before  you, 
are  snflScient  to  decide,  at  any  rate,  the  soundness  of  the  principle,  and 
justify  some  confidence  in  the  success  of  what  remains  to  be  done,  if 
all  details  are  properly  attended  to,  in  the  manufacture  of  the 
carriages.  I  shall,  therefore,  leave  that  part  of  the  subject,  which 
feals  with  the  carriage  itself,  and  direct  your  attention  to  the  advan- 
tages, at  once  within  reach,  when  a  complete  carriage,  made  on  my 
system,  shall  be  obtained. 

I  shall  classify  the  characteristics  of  my  system  under  a  few  heads, 
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under  each  of  which  a  comparison  can  be  made  with  other  systeme. 
and  the  balance  struck. 

1st.  Economy  of  labour  in  working  the  gun. 

2nd.  The  power  of  masking  the  battery. 

3rd.  Power  of  meeting  recoil,  and  removing  horizontal  strain. 

4th.  Power  of  traversing. 

5th.  Economy  obtained  in  the  construction  of  works  independent  c  f 
the  carriage  itself. 

6th.  Comparative  protection  from  vertical  fire. 

7th.  Comparative  protection  from  direct  fire. 

1.^'/.  Economy  of  lAibmtr  in  working  the  Guiu 

In  regard  to  the  first  point,  viz. : — *'  Economy  of  labour,"  it  is  well 
known  how  much  the  demand  for  greater  power  in  our  artillery, 
has  increased  the  weight  of  the  guns.  A  few  years  ago  a  95-cwt 
gun  was  pointed  at  as  a  formidable  engine  of  war,  but  now, 
a  7-ton  gun  is  the  smallest  that  is  considered  worthy  of  any  con- 
sideration as  a  garrison  gun — and  7,  9,  and  12-ton  guns  are  looked 
to  as  the  ordinary  guns  for  coast  defence — not  to  speak  of  the  pro- 
blematical 23-ton  gun.  Even  those  who  are  not  acquainted  with 
working  guns,  can  easily  imagine  the  difficulty  of  dealing  with  a  mass 
of  iron  9  or  12  tons  in  weight,  and  the  number  of  men  that  are  required 
to  do  so  efficiently.  To  cure  this  evil,  I  apply  the  homoeopathic 
maxim,  *'  simiUa  similihus  curtmiur,"  though  not,  I  confess  in  homoeo- 
pathic doses  I  I  employ  one  elephant  to  tame  another ; — to  overcome 
the  objection  to  one  great  weight,  I  employ  another,  and  the  result 
is,  that  the  g^unner  has  only  to  deal  with  the  difference  between  tlie 
two;  instead  of  having  to  move  12  tons,  he  has  only  to  regulate  the 
application  of  energy  exerted  by  the  recoil,  and  the  gun,  as  it  were, 
almost  works  itself.  Thus,  the  greatest  application  of  power  required 
from  the  gmi  detachment  is  to  traverse,  and  that,  as  I  shall  explain 
under  head  3,  can  be  reduced. 

The  labour  of  lifting  the  projectile  to  the  muzzle  can  also  be  dis- 
pensed with,  as  my  carriage  lifts  up  its  own  shot  to  a  convenient 
position  for  loading;  those  who  have  gone  through  this  straining 
operation,  with  large  projectiles,  will  appreciate  the  advantage  of 
having  it  done  so  easily. 

2nd.    The  pmoer  of  masking  the  Battery, 

The  power  of  oonceahng  the  position  of  batteries  before  action,  gives 
an  advantage  that  has  made  the  practice  of  masking  batteries,  one 
that  is  commonly  resorted  to.  A  battery  on  my  system  can  enjoy 
this  advantage  to  a  greater  degree  than  one  in  which  the  guns  are  in 
embrasures,  or  mounted  en  barbette^  or  in  a  cupola ;  because  the  parapet 
may  be  made  to  resemble,  or  may  actually  be  the  natural  surface  of 
the  ground  itself,  with  nothing  on  which  the  eye  can  rest,  nor  at 
which  the  enemy  can  aim. 

Of  course,  for  the  few  seconds  during  which  the  gun  is  laid,  it 
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muft  be  exposed  in  the    same  manner  as   the  guns  are  in  barbette 
batteries,  but  that  exposure  ceases  at  the  moment  of  discharge. 

I  shall  here  explain  more  fully  than  I  did  in  my  last  paper,  an  appliance 
which  would  probably  be  invariably  used  in  batteries  made  on  my 
iTstem.  This  appliance  is  a  transparent  screen,  capable  of  being 
raised  in  front  of  each  gun,  or  removed  at  pleasure.  There  arc  many 
convenient  materials  of  which  this  screen  could  be  made,  which  would 
vary  according  to  the  ground  and  the  circumstances  ;  and  if  no  other 
material  was  at  hand,  small  brushwood  would  do.  The  effect  of  using 
such  a  screen  would  be,  to  give  an  important  advantage  to  my  battery 
over  those  opposed  to  it.  As  the  enemy  would  no  longer  be  able  to 
see  whether  my  gun  was  up  or  down,  and  the  first  intimation  he 
would  receive  of  the  gun  being  up  would  be  its  fire,  after  which  to 
ran  the  chance  of  hitting  it  when  up,  he  must  continue  to  fire  at  it  all 
the  time  it  is  down ;  and  as  the  gun  when  down  is  absolutely  secure  from 
direct  fire,  the  enemy  would  not  only  have  to  overcome  the  chance  of 
missing  the  position  of  the  ^un,  but  in  addition  to  that,  he  must  waste 
his  fire  in  the  same  proportion  that  the  time  during  which  my  gun  is 
down  bears  to  the  time  it  is  being  laid,  which  proportion  might  be 
increaf^ed  or  decreased  by  those  in  my  battery  at  pleasure,  by  slackening 
or  increasing  the  fire. 


3rt/.  Power  of  meeting  Recoil  aiid  removing  Uorkontal  Strain. 

The  recoil  of  guns  up  to  tliis  time  has  been  stopped  by  applying 
tection  iu  one  form  or  another,  and  since  the  introduction  of  the  new 
wd powerful  artillery  of  the  present  time,  it  has  been  found  necessary 
to  increase  that  friction.  The  most  approved  method  of  so  doing  is 
hj  American  compressors,  by  which  almost  any  strain  can  be  resisted. 

This  convenient  appliance,  however,  involves  the  necessity  for  great 
strength  in  the  platforms,  which,  through  friction,  are  made  to  resist 
the  force  of  the  recoil. 

The  destructive  effects  of  this  force  and  the  vibration  that  accom- 
panies it,  was  tested  some  years  ago,  I  believe,  at  Portsmouth,  when 
the  firing  of  a  large  gun  shook  to  its  foundations  the  work  on  which 
it  was  mounted.  My  experiments  at  Edinburgh  gave  satisfactory 
evidence  of  the  power  of  my  carriage  to  destroy  that  vibration,  and 
it  is  easily  seen  how  the  interposition  of  a  moving  fulcrum  between 
the  gun  and  platform,  removes  or  modifies  the  horizontal  strain. 

In  elucidation  of  this,  I  shall  quote  the  following  from  the  memo- 
randum which  accompanied  Colonel  Wray's  report  to  the  Select  Com- 
mittee on  my  experiments : — 

"  The  application  of  this  invention  to  the  heaviest  ordnance  I  con- 
^  ceive  to  be  the  most  important  of  any,  as  it  is  calculated  to  give  pro- 
*'  tection  and  lateral  range  to  the  most  valuable,  and  the  most  powerful 
"  ordnance.  In  approaching  this  question,  the  two  difficulties  which 
**  naturally  arrest  the  attention,  and  at  the  same  time  the  only  ones 
"  which  would  interfere  with  the  adoption  of  the  system,  are — 

'*  Ist.  The  difficulty  of  dealing  with  a  large  counterweight;  and  2ndly, 
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"  the  difficulty  o£  traversmg.  With  regard  to  the  first,  I  should  wish 
"  to  direct  attention  to  the  fact  that  the  impact  of  the  recoil  is  reduced 
"  to  a  minimum  on  the  counterweight,  from  the  initial  velocity  of  that 
*•  counterweight  being  so  small.  The  movement  of  the  counterweight 
*'  increases  gradually,  representing  an  animal  lift,  and  the  direction  of 
"  all  the  forces  brought  into  play  are  changed  on  curves,  causing  a 
*'  destruction  of  vibration  exceedingly  conducive  to  smoothness  of 
"  action.  These  conditions  are  exactly  what  are  wanted  for  moving 
"  large  weights,  and  the  cubic  contents  of  the  counterweight  in  iron 
"  is  not  so  great  as  to  interfere  with  the  gun  being  efficiently  served." 
"  With  regard  to  the  second  difficulty,  it  wiU  be  observed  that  this 
"  carriage  differs  completely  from  others  in  this  respect — ^that  the 
"  horizontal  force  of  the  recoil  on  the  platform  is  removed  in  the 
*«  same  manner  that  it  is  removed  from  a  common  railway  when  oue 
"  locomotive  pushes  another  before  it.  This  being  the  case,  the 
*'  strength  that  is  necessary  to  support  the  weight  in  repose  is  nearly 
*'  enough ;  and  as  there  is  no  need  to  provide  for  horizontal  strain, 
''  the  difficulty  and  expense  of  providing  a  traversing  apparatus  with- 
"  out  friction,  is  in  a  great  measure  removed." 

4th,     Tlie  poiver  of  Traversing, 

The  traversing  apparatus  which  I  have  designed  for  a  7-ton  gun  is 
of  a  very  simple  nature.  It  consists  of  a  single  complete  circular  racer, 
12  feet  4  inches  in  diameter,  and  a  central  pivot ;  and  in  all  the  other 
applications  as  well,  the  amount  of  lateral  sweep  is  restricted  by  no 
condition.  This  is  probably  the  most  valuable  advantage  of  my 
system,  in  conjunction  with  the  protection  afforded  while  the  gun  is 
down.  It  is  the  free  lateral  range  that  makes  it  so  valuable  for  coast 
defence,  where  guns  in  many  positions  may  be  said  to  be  almost  usdeas 
unless  mounted  en  barbette^  and  it  might  be  added  that  they  would  soon 
be  rendered  useless  also,  if  mounted  en  barbette^  when  exposed  to  an 
enemy's  fire. 

For  saHents  and  detached  works,  or  where  used  in  my  proposed  gun- 
pits,  no  other  system  exce{)t  the  cupola  can  command  the  same  range 
with  the  same  protection. 

bth.     Ecomymy  in  the  constfmction  of  Works,  independent  of  Hie  Carriage 

itself 

This  is  perhaps  the  most  important  consideration  of  any  in  connec- 
tion with  my  invention,  and  the  one  on  which  I  would  prefer  to  base 
my  claims  to  attention  from  the  Government.  But  as  I  cannot  enter 
into  it  with  the  detail  which  it  deserves,  I  shall  take  the  liberty  of 
passing  it  over  altogether — ^merely  referring  to  Colonel  Simmons' 
remarks  on  the  subject  already  read,  and  also  to  the  quotation  from 
the  professional  papers  of  the  Royal  Engineers  in  my  last  paper 
regarding  the  cupola — and  suggesting  that  the  more  closely  this 
point  is  investigated,  the  more  enormous  will  appear  the  extravagance 
of  the  present  system,  compared  with  mine. 
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Gtk.     Comparative  protection  from  Vertical  Fire, 

As  before  stated,  my  design  makes  a  heavy  gun  work  on  a  circular 
itcer  only  1 2  feet  6  inches  in  diameter.  The  central  pivot  might  be  placed 
D  the  line  of  the  inner  side  of  parapet ;  and  the  front  part  would  then 
occupy  a  semicircular  recess,  the  rear  pjuii  being  protected  in  flank  by  an 
ordinwy  traverse  only  8  feet  in  length.  This  would  limit  the  exposure 
to  vertical  fire  to  a  very  small  superficies ;  but  it  would  probably  be 
better  to  have  16  feet  traverses  and  a  square  front,  as  the  angles 
between  the  traverse  and  the  parapet  would  be  the  safest,  and  at  the 
flame  time  the  most  convenient  place  for  the  men  working  the  gun, 
and  it  would  still  bear  favourable  comparison. 


7th.     Comparative  protection  from  Direct  Fire, 

The  protection  which  my  system  affords  is  of  a  character  that  has 
not  as  yet  been  given  to  artillery.  In  working  guns,  two  conditions 
which  usually  conflict  with  one  another  have  to  be  obtained ;  the  one 
is  to  make  the  gun  formidable  to  an  enemy,  and  the  other  is  to  have 
at  the  same  time  both  it,  and  the  men  working  it,  as  little  liable  to 
injury  as  possible. 

The  first  condition  is  obtained  by  having  appliances  that  expedite 
uming  and  loading,  and  also  those  which  enable  each  gun  to  tra- 
^«i8e  as  large  an  angle  as  may  be  required.  The  second  condition 
bii  until  lately  received  very  few  improvements  beyond  the  old  and 
veD-known  method  of  the  embrasure,  &c.  However,  improved 
casemates,  the  contraction  of  ports  by  the  use  of  armour-plating, 
cupolas,  and  Lieutenant  Bucknill's  ingenious  system  of  firing  through  a 
falise  parapet  or  screen,  &c.,  &c.,  have  each  and  all  their  advantages 
for  certain  positions,  but  with  one  exception,  viz.,  the  cupola,  they 
all  curtail  the  power  of  the  gtm  by  contracting  its  free  range; 
and,  therefore^  with  that  exception,  what  they  gain  in  safety  they 
lose  in  eflBciency,  where  range  is  required.  My  system  has  the 
happy  peculiarity  of  combining  these  two  conflicting  elements  in  a 
high  degree. 

The  embrasure  necessitates  the  breaking  and  weakening  of  the 
parapet.  It  also  restricts  its  thickness  for  a  given  number  of  guns, 
not  to  speak  of  the  mark  which  these  embrasures  present  to  the 
enemy.  Armour-plating  on  land  works,  at  great  expenditure  of  money, 
reduces  these  evils  considerably,  but  by  no  means  entirely  removes 
them;  so  that  on  reviewing  the  position  of  my  invention  in  this 
respect,  I  feel  my  only  competitor  to  be,  the  cupola.  What  can  be 
said  in  favour  of  the  cupola  nearly  applies  to  my  system.  We  are 
equal  in  our  power  of  traversing ;  and  in  the  matter  of  protection, 
you  will  have  to  decide,  after  I  have  stated  the  exposure  in  each 
case. 

The  cupola  is  always  a  mark,  and  is  always  exposed,  and  to  very 
heavy  ordnance,  its  invulnerabihty  is  still  problematical.    Its  port, 
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though  small,  is  liable  to  be  hit  for  a  certain  time.  Its  gun  detach- 
ments are  amioyed,  if  not  hurt,  by  the  concussion  of  heavy  projectiles. 
It  is  of  enormous  weight,  and  to  avoid  a  shot  in  the  port,  it  requires 
to  turn  its  cheek  on  the  enemy  after  each  round,  involving  a  good 
deal  of  labour.  On  the  other  hand,  my  gun,  and  the  men  serving  it, 
are  absolutely  protected  from  direct  fire,  except  that  the  gun  and  one 
man  are  exposed  while  aim  is  being  taken. 

When  the  gun  is  up  to  be  aimed,  it  is  more  exposed  than  the  cnpoli  | 
gun,  but  the  moment  it  is  fired,  it  is  safe.  | 

If  a  screen  be  used,  the  enemy  cannot  see  whether  the  gun  is  np  or 
down ;  I  thus  draw  his  fire,  the  correctness  of  which  must  be  materi-   ■. 
ally  affected  by  having  no  definite  object  to  aim  at. 

The  best  way  perhaps  of  putting  the  question  is  this;  would 
gunners  prefer  to  b^  shut  up  in  an  iron  box,  only  penetrable  by  tbe 
enemy's  shot  through  the  port,  but  liable  to  injury,  in  other  parts; 
or  would  they  prefer  to  fight  their  guns  in  the  open  air,  and  all  under  . 
cover,  except  the  man  who  aims,  he  being  only  exposed  for  a  veiy  j 
short  time  and  partially  protected  by  the  massive  breech  of  the  gun  t 
Are  the  chances  of  injury  greater  in  my  case,' where  the  gun  is 
only  liable  to  be  hit  during  the  few  seconds  required  to  lay  it,  and 
is  in  absolute  safety  the  moment  it  is  discharged— or,  as  in  the 
other  case,  where  the  cupola  remains  a  constant  mark  for  heavy 
projectiles,  and  runs  a  continual  chance  (though  a  small  one)  of 
receivmg  a  shot  through  the  port  itself? 

I  do  not  care  which  way  this  question  is  answered,  as  I  have  otber 
and  independent  arguments  in  my  favour. 

With  the  exception  of  field  guns,  no  artillery  is  brought  into 
action  without  the  artificial  protection  of  a  parapet,  which  is  general^ 
raised  above  the  level  of  the  surrounding  country,  and  pierced  irfw 
embrasures.  This  parapet  is  the  mark  at  which  the  enemy  diKts 
his  fire,  in  order  that  by  destroying  it,  the  guns  which  it  screens,  nay 
be  disabled. 

It  will  at  once  be  obvious  that  the  possibility  of  dispensmg  with  a 
parapet  without  losing  command  of  the  front  of  the  battery,  wonld 
give  an  advantage  of  an  important  kind.  This  advantage  I  seek  to 
obtain  in  its  greatest  degree  by  employing  gun-pit8,  in  which  all  the 
vital  parts ,  of  the  carriage  remain  below  the  level  of  the  surface,  tnd 
the  gun  itself  is  only  exposed  when  it  is  going  to  be  fired. 

For  coast  batteries  liable  to  be  opposed  to  the  heaviest  artillery  in 
ships,  a  very  strong  work  is  now  absolutely  required  to  protect  tbe 
ffuns  from  the  terribly  destructive  effects  of  modem  projectiles,  which 
have  a  penetration  far  beyond  what  was  dreamed  of  when  most  of  tbe  ^ 
existing  fortresses  were  built ;  and  as  accuracy  of  fire  has  increased,  -i 
afi  well  as  its  power,  the  guns  cannot  be  mounted  oi  barbette. 

In  order  therefore  to  be  efficient,  coast  batteries  must  be  of  great  ;i 
strength,  and  proportionately  expensive,  especially  when  iron  is  used  \i 
in  their  construction.  I 

I  wish  this  to  be  borne  in  mind,  while  I  point  out  that  by  taking 
advantage  of  the  natural  undulations  of  the  ground,  scarping  down  the 
rear  of  hillocks  to  make  them  into  batteries,  and  applying  the  skill  of 
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ow  military  engineers  to  use  whatever  nature  has  supplied  in  each 
place,  many  positions  might  be  defended  on  my  system  from  the 
atticks  of  the  heaviest  s^tillery,  at  a  small  percentage  of  the  coat 
vUi  is  now  required  to  construct  batteries  with  iron  embrasures, 
c^poias,  Ac. ;  and  that  notwithstanding  the  economy  of  these  works, 
4ey  would  be  probably  as  invulnerable  as  their  more  expensive 
rinJs. 

1  have  dwelt  longer  than  I  should  have  done,  upon  the  comparative 
advantages  to  be  gained  by  my  system,  as  I  know  that  some  OflSoers 
who  are  aware  of  the  wor^ng  properties  of  my  carriage  maintain  that 
the  object  to  be  gained,  is  not  of  sufficient  importance  to  justify  any 
change. 

It  is  true  that  the  change  will  make  a  revolution  in  the  system  of 
working  heavy  artillery,  and  that  change  will  probably  mark  an  epoch 
in  fortification ;  but  if  the  change  is  forced  on  us  by  the  increased  power 
and  accuracy  of  guns,  it  is  useless  to  attempt  to  rest  on  what  is 
past,  and  it  is  best  to  take  the  most  eflScient  and  economical  plan  for 
the  future. 

In  my  last  paper  I  stated  my  strong  conviction  that  my  principle 

must  some  day  be  adopted,  and  I  gave  as  my  reason  for  thinking  so, 

A&t  it  is  calculated  to  effect  an  enormous  economy  of  labour,  material, 

vAUfe,    I  have  for  eight  years  endeavoured  to  bring  my  system 

iorward  without  success,  but  my  failures  in  doing  so,  cannot  convince 

me  that  I  am  wrong,  nor  will  they  make  me  desist ;  from  my  feelings 

^g  old  fashioned  in  such  matters,  I  have  all  along  declined  to  ask 

^«wat  satisfaction,  which  I  know  I  could  get  abroad,  before  first 

rectt^ing  it  in  my  own  country — ^and  I  console  myself  with  the  reflec- 

tioD  that  the  time  will  come,  when  it  will  only  be  a  matter  of  surprise 

^t  so  simple  an  appUcation,  and  one  so  consistent  with  common 

,  was  not  sooner  adopted. 

1te  this  pubhc  opportunity  of  expressing  my  gratitude,  and 
1^,  to  the  following  OflScers,  for  the  encouragement  and  support 
I  received  from  their  good  opinions  of  my  invention ;  and  for  the 
less  with  which  they  have  at  one  time  or  another  aided  me : — 
/utenant-General  Sir  R.  J,  Dacres,  K.C.B.,  R.A. 
fjor-General  CoUingwood  Dickson,  V.C,  C.B.,  K.A. 
[lonel  Alaric  Robertson,  Indian  Staff  Corps. 
Slonel  Shafto  Adair,  F.R.S.,  A.D.C.  to  the  Queen. 
a,ptain  Schaw,    R.E.,   Professor  of   Artillei-y    and    Fortification, 
Jal  Staff  College. 

6ok)nel  Jorvois,  C.B.,  R.E^  Deputy  Dh-cctor  of  Worifs  for  Forti- 
Ition* 

Colonel  Simmon?,  C.B.,  R.E.,  Director  Royal  Engmeer  Establish- 
^nt,  Chatham.  ^ 

h  feel  more  particularly  indebted  to  Colonel  Simmons  for  his  open 
4pport,  as  his  experience  in  actual  war,  and  his  high  scientific  name 
4  a  soldier,  not  only  make  his  testimony  gratifying  to  myself — ^but 
(xmvlncing  to  those  who  do  not  care  to  look  into  the  subject  for 
\hemselve«. 
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Tlie   Chaismak  :    Perhaps  you   will  kindly  explain  the   model  on  the  table, 
Captain  Moncrieff? 

Captain  Mokcbisft  :  The  model  before  you  is  not  a  very  perfect  one,  becauw  it] 
was  made  at  an  early  stage  of  the  invention,  and  does  not  shew  it  in  its  beit  form 
with  recent  modifications  and  improvements,  but  it  is  quite  sufficient  to  iUnitewte 
the  principle.  The  gun  is  now  in  the  firing  position,  and  of  course  the  dischargi 
has  the  effect  of  running  it  back.  I  can,  however,  better  explain  the  action  by 
means  of  a  suitable  diagram  or  two.  Let  P  represent  the  position  of  the  gun-ctrragi 
axle,  and  W  the  centre  of  gravity  of  the  counterweight;  the  moving  fulcrna 
always  being  the  point  of  contact  between  the  wheel  or  elevator  and  the  rsQ  B  R 
It  follows  that  while  the  wheel  rests  on  any  part  of  the  circumference  W  T,  thp| 
points  W  and  P  will  be  equally  distant  from  the  perpendicular  to  the  rafl  B  B  at-j 
the  point  of  contact  between  that  rail  and  the  wheel :  but  when  the  recoil  morn 
the  elevator  back  until  the  point  of  contact  with  the  rail  is  the  point  c  yoo  vill 


^hesTT 


observe  that  the  weight-ami  of  the  lever  W  x  is  increased,  and  the  powe^arm  Pj 
is  diminished,  and  every  further  inch  of  recoil  lengthens  the  weight-arm,  *nj 
shortens  the  power-arm,  until  the  latter  is  reduced  to  nothing ;  that,  however,  couw 
not  occur,  becaiise  no  discharge  could  have  power  to  do  it.  The  resistance  goj* 
on  in  an  increasing  progression,  and  must  inevitably  but  gradually  stop  the  ream- 
I  hope  I  have  made  that  distinct.  The  force  of  the  recoil  sends  ^he  guji  down* 
and  when  down,  it  is  held  by  a  paul.  Wlicn  the  gim  is  to  be  brought  into  wtion 
the  paul  is  lifted,  and  of  its  own  accord  the  pxvn.  rises  quietly. 

Colonel  G-AMBIER,  B..A.,  Acyutant-General  of  Artillery  :  In  the  case  of 
gun,  how  do  you  load  it  ?     I  suppose  you  load  it  when  it  is  down. 

Captain  MoyoBiSPF :  You  will  see  two  steps,  one  on  the  frame  and  another  ai 
to  the  counterweight.  The  gunners  Nos.  2  and  3  stand  &cing  one  anothci 
these  steps,  in  which  position  they  can  load. 

Colonel  Gaxbixb  :  In  the  case  of  a  d2-pounder  ? 

Captain  MoNCfBlXFF :  The  case  is  precisely  the  same  with  a  9o-cwt.  or  7-ton 
And  you  may  observe  that  I  have  brought  in  here  [pointing  to  another  diagram 
the  front  part  of  the  counter-weight,  the  appliance  I  alluded  to  in  my  papei 
lifting  the  projectile.    When  down  you  place  the  projectile  on  it,  and  the  torci 
the  recoil  lifts  it  up  to  the  muzzle  into  the  position  in  which  it  will  be  most  I 
venient  for  the  gimner,  and  that  position  can  be  rectified  by  the  elevating  screw .^ 

Colonel  G-AKBIES :  Looking  at  the  model,  it  would  seem  to  me  difficult  to  bi 
the  shot  up  to  the  muzzle  of  the  gun.    I  mean  in  the  case  of  a  600- lb.  shot. 

Captain  Monobieff  :  This  is  a  model  of  a  95-cwt.  gun,  and  this  gun  does 
bring  the  shot  quite  up  to  the  muzzle,  but,  you  see,  it  brings  it  very  nearly  up  ; 
as  you  may  see  by  my  drawings,  any  projectile,  however  heavy,  can  be  raised  to 
desired  position. 

GDhe  Chaibmak  :  Perhaps  Captain  Moncrieff  will  be  kind  enough  to  take  a  noi 
of  all  questions  as  they  are  asked,  and  favour  us  with  his  replies  to  them  at  the  en< 
of  the  discussion.    The  siibject  is  one  of  very  great  importance,  and  I  trust  th] 
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meeting  will  not  bi^ak  up  without  an  expression  of  opinion  on  tlie  part  of  some 
gentlemen  present,  who  are  doubtless  quite  competent  to  offer  observations  on  the 
subject,  which  will  interest  the  meeting.  We  shall  be  glad  if  any  one  will  break  the 
iee,  and  fikrour  us  with  their  remarks  on  some  of  the  yarious  points  which  the  paper 
bas  put  before  us. 

Commander  OoLOXB,  B.N. :  If  I  get  \ip  to  make  any  remarks,  it  is  only  to  carry 
out  the  wish  of  the  Chairman,  and  break  the  ice,  because  it  is  not  properly  a  naval 
OAoer's  business  to  open  a  discussion  on  a  subject  of  this  kind.  When  Captain 
Konerieff  read  his  first  paper  in  this  Institution,  I  was  very  much  struck  with  the 
whole  arrangement,  as  a  wonderful  and  ingenious  application  of  very  simple  mechanical 
appliances  to  supply  what  I  had  always  understood  preyiously,  to  be  a  great 
want.  I  then  said  that  I  thought,  before  we  could  express  any  decided  opinion  on 
the  subject,  we  should  like  to  have  an  experiment  upon  somewhat  of  a  large  scale. 
I  think  to-night  Captain  Moncriefi*  has  given  us  ample  grounds  for  expressing  a 
very  decided  opinion,  and  I  believe  that  opinion  can  only  be  of  a  most  favourable 
character.  He  gives  us  not  only  exact  details  of  his  experiments,  but  he  gives  them 
not  firom  his  own  point  of  view,  but  from  that  of  independent,  qualified  witnesses. 
I  look  upon  that  as  a  very  important  matter,  always  to  be  attended  to ;  because, 
however  ready  an  inventor  may  bo  to  disabuse  his  mind  of  prejudice,  he  can  hardly 
iail  to  give  a  prejudiced  accoimt  of  his  own  works.  To-night  we  have  not  had  his  own 
aecoxmt,  but  the  accounts,  as  I  have  said,  of  Officers  qualified  to  deal  with  it,  and 
yet  perfectly  unprejudiced.  We,  not  having  seen  those  experiments,  can  hardly  fail 
to  do  right  in  most  fully  endorsing  the  report  which  he  has  read  to  us  of  the 
opinions  of  those  Officers.  I  was  surprised  to  hear  Captain  Moncrieff  say  that  he 
onderttood.  that  there  was  an  opinion  afloat  that,  even  supposing  guns  could  be 
worked  in  the  manner  suggested  by  him,  yet  there  vras  not  a  field  open  for  using 
them  in  that  manner,  because  the  present  system  of  fortification  vras  amply  sufficient. 
Of  course  I  do  not  attempt  to  express  any  distinct  opinion  upon  that  subject,  but 
where  the  cost  of  fortification  is  so  enormous,  and  where  you  have  spent  enormous 
•imis  of  money  upon  different  fortifications,  and  you  are  still  not  satisfied  that  you 
bave  done  anything  commensurate  with  the  requirements  of  the  case,  I  hardly  think 
we  can  exaggerate  the  importance  of  any  system  of  fortification  which  will  reduce  the 
cast.  I  do  not  think  we  need  go  any  further  than  to  express  a  disagreement  with 
the  gentlemen  who  expressed  such  an  opinion.  There  is  a  Question  which  perhaps 
Captain  Moncrieff  will  take  a  note  of — I  do  not  put  it  myself,  but  it  was  put  to  me 
this  morning — viz.,  as  to  the  difficulty  of  firing,  from  the  position  of  the  man  who 
has  to  fire  the  gun.  I  think  it  is  quite  a  matter  of  detail,  and  has  very  Uttle  to  do 
with  the  system,  but  still  it  may  satisfy  some  to  hear  Captain  Moncrieff*s  expla- 
nation. For  my  own  part,  I  expressed  a  strong  opinion  when  I  heard  the  first 
5 per  read,  and  I  can  express  a  still  stronger  opinion  now,  viz.,  I  think  Captain 
oncrie/Ts  invention  will  lead  to  a  great  revcuutlon  in  the  method  of  working 
guns. 

Captain  Jaspeb  Selwyn,  R.N. :  I  should  like  to  make  one  or  two  remarks.  I 
should  premise  that  I,  like  Capt>ain  Colomb,  formed  a  very  strong  primd/acie  o^imon 
when  the  first  paper  was  read  in  favour  of  the  ingenious  invention  which  Captain 
Moncrieff  has  brought  before  us  this  evening,  in  its  altered  form.  I  firmly  believe, 
with  Captain  Colomb,  that  there  is  not  the  smallest  ground  for  saying  that  there  is 
00  field  for  the  application  of  this  system.  No  doubt  there  is  an  increasingly  large 
Sdd  for  such  gunnery  improvements.  Steam  has  produced  such  a  certainty  of  loco- 
motion and  action,  that  it  is  certain  that  if  a  war  did  break  out,  it  would  be  precisely 
those  points  which  have  not  been  amply  fortified  that  would  be  the  ones  chosen  by 
sn  enemy  for  attack,  and  it  is  only  by  being  prepared,  rapidly  and  efficiently  to  throw 
^  temporary  defences,  carrying  even  the  very  heaviest  guns,  that  we  can  possibly 
meet  the  changed  conditions  of  defence  and  attack.  I  have  no  doubt  that  everything 
that  goes  on  before  us,  or  anywhere  on  our  coast,  is  perfectly  well  known  to  those 
whose  interest  it  may  bo  one  day — may  that  day  be  far  distant — to  attack  us,  and  I 
lay  that  the  very  last  place  which,  as'  a  Naval  Officer,  I  should  assail,  woidd  be  a 
tlioroughly  well-plated  fort.  I  should  say  first  of  all,  that  there  was  very  little 
gained  when  I  had  takon  it ;   and,  secondly,  that  there  being  n  tliousnnd  other  points 
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of  dipembarkation,  I  Bhould  not  trouble  myself  about  it  at  all.     I  liare  conic  some 
diatance  to-day  in  order  to  hare  the  pleaaure  of  being  present  at  the  reading  of  the 
second  paper  of  Captain  Moncrieff :  I  hare  so  great,  so  strong  an  opinion,  that  it  is-. 
one  of  those  inventions  which  is  not  only  calcumted  to  save  millions  of  treasure  to 
any  nation  that  may  adopt  it,  but  also,  what  is  still  more  valuable,  human  life.  Thei^ 
is  a  point  upon  which  I  did  not  quite  understand  Captain  Moncrieff,  and  which  he 
will  perhaps  take  a  note  of,  viz.,  as  to  the  distance  at  which  he  proposes  to  place  His 
brushwood  screen.     It  is  clear  that  the  firing  of  very  heavy  guns,  or  the  enemy's  fire 
in  return,  would  very  seriously  interfere  with  an  abattis,  or  anything  of  that  kind, 
and  it  will  be  only  something  of  the  lightest  cliaract-er,  or  something  that  is  placed  at 
a  considerable  distance  from  the  friendly  fire,  the  fire  of  the  gun  itself,  that  would 
remain.    The  accuracy  of  the  present  artillery  fire  has  rediTcod  it  to  a  matter  of 
certainty,  that  guns  without  protection,  would   be  Tory  speedily  disabled.     This  i» 
known  from  some  of  the  attacks  on  the  Russian  forts  during  the  last  war,  where 
some  of  the  largest  guns  were  speedily  silenced  by  Captain  Coles'  guns  on  raft?.  I  am 
not  one  of  the  advocates  of  Captain  Coles*  system,  though  I  recognise  its  adaptability 
in  certain  cases ;  but  I  say  as  regards  the  difference  between  the  proposal  of  Captain 
Moncrieff  and  cupolas,  even  leaving  on  one  side  the  question  of  expense  and  difficulty 
of  transport,  I  should  have  no  hesitation  in  deciding  in  flavour  of  Captain  Mon- 
Crieff's  system.    There  is  another  fact  which  I  cannot  forget.     I  hare  been  down  at 
Shoeburyness  ;  I  have  seen  targets  fired  at  there,  and  I  am  perfectly  certain  that  any 
chance  shot  at  any  moment  may  entirely  stop  the  working  of  any  cupola  wliatsoever, 
and  tliat  as  for  saying  because  we  have  fired  at  a  cupola,  or  a  cupola  has  been  fired 
At  and  has  not  been  stopped,  therefore  it  may  not  be  stopped,  is  to  rely  far  too  much 
on  the  chapter  of  accidents.     The  very  slightest  burr  of  the  iron-clad  deck,  the  very 
slightest  bulge  of  the  armoured  cupola,  wiU  at  once  put  a  stop  to  all  that  smoothness 
6f  rotation  which  is  claimed  for  these  forts  on  pivot-s.    I  hope  that  Captain  Mon- 
crieff will  be  able  to  tell  us  also  something  more  than  I  have  yet  heard  of  the  possi- 
bility of  the  application  of  this  system  to  ordinary  gun- wheels,  so  that  by  substitu- 
tion of  gun-wheels,  locomotion  may  be  gained,  now  that  it  is  so  much  required,  and 
with  regard  to  the  substitution  of  the  weight  of  the  carriage  itself,  or  the  shot  for 
the  counterweights.     I  think,  if  I  understand  his  diagrams  aright,  he  has  made  some 
steps  already  in  that  direction.     I  quite  clearly  understood  that  the  means  of  raising 
the  shot — very  heavy  shot,  300 lbs.  and  600  lbs.,  if  you  i^lease — are  much  greater 
than  have  ever  been  obtained  hitherto — that  in  all  cases,  whether  it  be  that  the  mftfl 
has  to  be  raised  as  the  gun  goes  out,  or  whether  the  shot  has  to  be  raised  to  the 
muzzle  as  the  gun  comes  in,  there  is  ample  means  of  doing  that  by  the  very  simple 
mechanical  process  which  is  here  employed.     We  must  recollect  that  the  increased 
penetration  of  shot,  as  Captain  Moncrieff  ha*  observed,  gives  us  much  thicker  em- 
brafiures,  that  the  thicker  embrasures  hmit  our  fire,  and  that,  however  thick  we  may 
make  them,  the  guns  are  still  very  Hi-protected  in  the  embrasures.    In  the  case  of 
exposed  sea-beaches,  we  get  a  power  by  means  of  this  system,  which  is  most  valuable, 
d^ntlemen  will  recollect,  that  on  a  sea-beach  there  is  generally  a  natural  bank  thrown 
up  by  the  waves,  and  behind  that  natural  bank,  all  that  Captain  Moncrieff  proposed, 
can  be  established.    We  may  send  down  an  army  of  navvies  to  any  exposed  point 
of  the  coast,  and  in  48  hours  there  may  be  a  battery  of  formidnbld  gims  ejected, 
not  known  of  before,  of  which  the  enemy  is  entirely  ignorant,  and  is,  therefore,  not 
prepared  to  meet.     He  will  be  very  unwise  who  attempts,  by  arguments  derived 
m>m  what  I  may  call,  vested  interests,  to  say,  "  Let  us  wait  till  we  arc  attacked, 
and  find  out  the  evils  that  we  have  to  suffer,  before  we  begin  to  prepare  for  them."" 
The  Army,  too,  we  must^recollect,  by  means  of  this  system,  can  fortify  themselves, 
without  all  the  appliance  of  an  engineer's  force,  formerly  necessary.    It  may,  ^ 
was  done  in  America,  carry  out  its  fortifications  on  the  spot ;  it  may  put  its  guns 
and  riflemen  under  cover.     The  protection  to  the  men  loading,  which  is  greater,  or 
seems  to  be  greater,  in  the  cupola,  is  to  bo  taken  in  connection  with  this  fact,  that  the 
gtm-pit  itself  is  exactly  like  a  cupola,  with  the  difference  of  tlie  thickness  of  the  pro- 
tection which  being  derived  from  the  earth,  is  practically  immeasurable,  and,  what 
is  more,  costs  almost  nothing.    The  protection  to  the  men  loading  here  is  absolutclv 
perfect.     The  protection  to  the  men  loading  in  the  cupola,  or  any  system  in  which 
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embradored  are  used,  is  imperfect,  Hud,  if  it  is  bttMnpted  to  h€  made  more  perfeM 
bj  the  use  of  shutters,  as  in  the  ijnerican  waf ,  then  the  shutter  itself  is  liable  to  be 
jambed,  and  the  gun  is  disabled  from  that  cause.  Here  there  is  nothing  of  the  kind. 
I  see,  and  every  En^eer  who  looks  at  the  plan  vhioh  Captain  MonorieiF  baa  sheva. 
\ii,  must  see,  that  his  carriage  and  elevator  are  capable  of  enormous  diminution  of 
weight,  that  the  parts  can  be  made  of  mild  steel — steel,  whic^  is  to  be  regarded  fee 
good  wrought-iron ;  that  they  can  be  lightened  in  ererf  direction,  that  toe  stnift 
thrown  upon  the  gun  is,  as  he  describes  it,  one  thoroughly  taken  up  by  the  slow  resist* 
ance  of  the  weight  It  is  in  fact  an  utilization  in  the  Teiy  best  and  most  impoztanfr 
way,  of  the  power  which  has  been  hitherto  not  only  thrown  away^  but  hasTeqimed  Utt. 
force  of  a  large  number  of  men  to  countervail  i  tiie  force  of  the  recoil  having,  in  dH 
.cases,  t<e  be  met  by  the  power  of  a  niunber  of  men  exerted  to  run  the  gun  out  a^aia. 
There  is  another  advantage  which,  I  think.  Captain  Monorieff  did  not  dwell  upon,  and 
to  which  I  should  be  disposed  to  attach  enormous  importanee,  that  is,  tiuit  this  system 
gives  us  the  power  of  fighting  with  fewer  men.  The  great  drawback  to  this  aatmt' 
always  must  be,  the  small  number  of  men  comparatively  whioii  it  is  able  to  faring 
into  the  field.  It  lias  wider  possessions  tlian,  probably,  any  other  equal  niunber  ^ 
human  beings.  These  it  has  to  protect  against  attack.  I  have  often  lamented,  whm 
abrosd«  tlie  very  small  number  of  men  that  are  available  for  artillery,  or  useAil  lor 
inilitaiy  purposes  in  our  distant  possessions ;  but  you  are  obliged  to  woric  witili  whftt 
yoQ  can  get,  and  he  who,  as  an  Engineer  economises  and  makes  one  man  do  what  ten 
hare  hitherto  done,  has  accomplished  as  much  in  his  way  as  he  who  makes  a  bladd 
of  grass  grow  where  one  never  grew' before.  I  congratulate  Captain  MonccieffoB 
the  forward  steps  he  has  taken,  and  I  express  my  belief  that  no  possible  weight  of 
gun  can  ever  prevent  this  principle  from  having  its  fullest  and  freest  action. 

Captain  Monctbietf  :  With  reference  to  wlmt  Captain  Colomb  said  about  those 
who  aid  not  see  the  necessity  for  my  system,  I  do  not  know  that  it  is  necessary  for 
me  to  say  much.  Probably  ne  may  meet  some  of  those  gentlemen  himself  to  whom 
I  referred,  and  have  an  opportunity  of  answering  their  argument  much  better  than 
I  can  do.  Touching  his  question  about  the  difficulty  of  firing  the  gun,  I  have  heard 
that  difficulty  started  before,  but  I  believe  that  it  is  a  matter  of  such  small  detail  thai 
it  is  not  worthv  of  being  raised  as  an  objection  to  a  system  which  has  so  maay  other 
advantages,  ft  has  been  urged  that  the  lanyard  could  not  be  pulled  at  right  angles 
to  the  fi^ction  tube.  I  can  only  suggest  that  if  that  circumstanee  interferes  i^tk 
the  certainty  of  ^ring,  it  can  at  once  be  remedied  by  placing  a  small  shoidder^^^seof 
on  the  gun,  over  which  the  lanyard  can  be  pulled  at  right  angles  to  the  finotion  tube; 
Captain  Selwjn  asked  fbr  a  more  complete  explanation  of  the  proposed  jdam  of 
using  a  screen.  I  think  that  that  would  be  also  one  of  those  details  that  eofili 
be  carried  out  on  the  spot.  What  I  now  put  forward  in  this  respect  is  merdy  • 
suggestion.  Sportsmen  well  know  that  they  can  see  gaime  perfectly  through  a  bnsh 
when  they  themselves  are  concealed  £rom  its  view.  A  small  screen  of  famshwood 
^me  little  way  in  front  of  the  ^n,  made  in  parts,  and  to  represent  growing  gndb, 
And  stretching  along  in  front  of  the  battery,  out  each  peH  of  which  could  m  niaai. 
or  let  fall  at  pleasure,  like  the  cover  of  this  book,  and  jpulled  by  a  string  vtithin.  the 
battery,  would  be  sufficient.  With  regard  to  the  qtiestion  about  using  t£e  wheels  of 
the  gun-carriage  as  elevators,  I  think  that  my  systesa  is  very  well  a&pted  fof  ttet 
poipose.  In  the  event  of  our  coast  defence  requiring  it,  it  wouid  be  an  ashnitable 
nlan  to  have  the  heaviest  guns  furnished  with  such  wheels.  I  h«ve  not  got  a  tbawing 
uere  in  which  such  an  application  is  shewn,  but  I  have  one  whooh  I  mada  finr 
Colond  Lennox,  Instructor  of  Field  Works  at  Chatham,  who  was  rnqHressed  witk.  tibe 
importance  of  my  invention  in  sie^e  operations,  and  he  asked  me  if  I  eoald  modsfy 
luy  system  for  siege  gnins.  This  is  a  sketch  of  the  gun  I  sent  him  ibr  tkit  pur- 
pose, viz.,  a  40-pounder  Afinstrong,  which  is  adapted  without  altering  the  iunmge 
at  ally  but  merely  by  adding  a  few  parts.  The  des^  of  this  odi^ptation,  I  nfljr  «af , 
requires  a  veir  slight  exercise  of  the  imagina^n  to  make  it  represest  svoh  a  OHr- 
riage  as  Captam  Selwyn  suggests, 
uiptain  Selwyn  :  Perhaps  you  will  put  it  on  the  wall  and  kindly  explain,  it.  .  • 
Captain  Monckie^  :  The  parts  coloiu^d  black  represent  the  gun  in  a  firing  |ynitiaM. 
T  may  mention  that  thr  wheel  shown  is  the  wheel  of  an  ordinary  siege  earmg».    I 
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take  ihe  axle  out  of  the  centre  of  the  wheel  and  mount  it  upon  a  block  fixed  upon  ^ 
top  of  the  wheel.  There  is  an  iron  box  or  basket,  which  ib  filled  with  some  matoial 
to  make  up  the  weight  of  the  gun  caniagei  and  the  whole  is  mounted  vapan  a  small 
trarersing  platform  capable  of  being  put  upon  a  wafgon.  The  traversing  dstlbrai 
if  very  l^ht,  and  lies  on  the  grouna  like  two  or  th^  railway  sleepers.  T^e  onlj 
extras  that  will  be  required  to  convert  a  common  siege-gun  carriage,  besides  \he 
traversiBg  frame,  are  the  box  for  the  counterweight,  theblocks  to  be  M>lted  upon  ^ 
wheel  for  the  carriage  axle,  and  the  curved  blocks  to  be  bolted  on  the  tire.  'Witih 
these  additions  my  siege  carriage  is  capable  of  working,  and  any  siege  gun,  by  baTing 
these  additions  in  store,  might  be  converted  at  any  time.  All  the  gunt  of  t  liefe 
train  need  not  be  made  into  elevators,  but  it  would  be  a  great  advantage  to  be  tbk 
to  make  them  so  if  thc^  were  required. 

The  Chaibkan  :  What  supports  the  trail  of  the  ffun  in  the  firing  position  ? 

Captain  Monobietf  :  The  block  attached  to  the  frame  j  the  recoil  takes  place 
over  that  part. 

Captain  Sblwyk  :  I  understand  Captain  Moncriefi*  to  say  that  the  guns  can  be 
moved  with  the  same  fiioility  as  any  ordinarv  siege  train.  Is  the  converse  true  that 
the  guns  could  be  mounted  upon  their  wheels  and  used  in  the  ordinary  manner  f 

Captain  Momoeiefv  :  Tes,  and  brought  into  action  either  way.  You  made  some 
remarks  on  the  capability  of  diminishing  the  weight.  My  experience  has  taught  me 
that  it  is  my  best  policy  to  confine  the  experiments  as  mudi  as  possible  to  such  nmpk 
Ibrms  as  those  you  have  seen,  and  that  I  must  avoid  refinements  until  my  principle 
18  taken  up,  as  those  refinements  are  always  used  against  me ;  but  at  the  same  time 
I  must  add  that  I  have  improvements  already  designed,  and  that  it  will  be  mj 
greatest  pleasure  to  turn  my  attention  to  such  matters  of  detail  as  may  appear 
desirable  by  and  by. 

lir.  W.  STiBLnra  Laoon  :  I  fear  that  I  am  out  of  order  in  asking  a  question  which 
ought  to  have  been  asked  before ;  but  perhaps  you  will  point  out  to  us  in  a  few 
words  how  you  propose  to  lay  guns  in  that  position  ? 

Captain  MoirciiiXTP :  The  man  who  lays  the  gun  stands  on  a  shelf  between  the 
cheeks,  and  at  the  rear  of  the  carriage,  and  lays  it  in  the  usual  way.  He  has  access 
to  this  shelf,  either  by  setting  on  it  while  the  gun  is  down,  and  being  raised  with  it, 
or  else  he  ascends  to  his  place  by  means  of  steps  for  that  purpose  on  the  rail,  on 
which  the  carriage  rolls  back.  When  the  gun  is  laid  by  my  reflecting  siffht,  the 
gunner  who  lays  it  stands  under  and  in  m>nt  of  the  gun,  with  his  ba<£  to  the 
parapet,  and  in  that  position  he  is  able  to  elevate  or  depress  by  means  of  a  handle 
such  as  those  that  are  used  for  railway  breaks.  G?his  handle  works  the  elevatinf 
screw.  The  sight  next  him  has  a  tangent  soile,  and  enables  him  to  aim  with  perfect 
accuracy  without  himself  being  exposed. 

Captain  Buxgess  :  How  would  the  gun  be  traversed  ? 

Captain  Monobibfp  :  The  gun  is  traversed  in  the  same  manner  as  is  the  present 
dwarf  traversing  platform ;  if  the  force  re^iired  to  traverse  is  inconveniently  great, 
an  ordinary  purchase  might  be  added  to  the  rear  trucks. 

The  Chatbman  :  Before  the  meeting  separates  perhaps  I  may  venture  upon  a  few 
observations  myself,  although  the  subject  has  really  been  almost  exhausted  by  those 
who  have  already  spoken.  There  is  one  mechanical  point,  however,  which  has  not 
been  mentioned,  and  which  may  be  important.  It  is  this--that  the  action  of  these 
elevators  is  so  arranged  that  at  the  time  the  gun  commences  to  rise,  the  motion 
is  less  rapid,  and  when  it  approaches  culmination  at  the  highest  point,  the  converse 
of  that  takes  place,  so  that  when  in  the  greatest  danger,  it  moves  with  the  greatest 
rapidity,  and  the  same  may  be  observed  in  reference  to  its  descent :  it  movee  most 
rapidly  while  exposed,  and  is  brought  to  a  state  of  rest  so  gradually  as  entirely  to  do 
away  with  all  jerk,  and  consequently  with  vibration.  That  I  think  is  one  of  the 
excellencies  of  the  mechanical  arrangement ;  but  it  is  not,  to^  my  apprehension, 
merely  a  question  of  mechanical  arrangement — ^it  is  the  principle  on  which  the 
lecturer  has  chiefly  dwelt,  and  it  is  my  conviction  that  it  must  force  itself  upon 
attention.  The  mechanical  details  are  matters  of  secondary  importance,  provided 
the  principle  is  accepted.  For  instance,  the  counterpoise  in  this  model  is  of  a  laxgt 
un^ialdy  form,  and  not  of  a  character  to  give  a  fiur  idea  of  what  is  likely  to  be 
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adopted.    The  weights  may  be  brought  into  a  very  much  smaller  compass  than  they 
are ;  they  may  be  made  both  smaller,  and  of  a  material  of  a  much  higher  specific 
grarityj   but  that  is  a  mechanical  question.    .1  may  state,  from  whkt  has  tran- 
epind  in  this  theatre,  and  the  various  interesting  papers  which  have  been  read  on 
the  construction  of  heavy  guns,  that  with  regard  to  construction,  we  are  still  in  a 
transition  state.    Guns  which  were  assumed  to  be  required,  of  seven  tons  or  more, 
for  throwing  shot  of  a  certain  dimension  and  weight,  are,  I  believe,  now  made  very 
much  lighter  1^  the  introduction  of  coiled  iron,  and  steel  cores  into  guns  already 
oast,  so  that,  if  I  am  not  mistaken  in  what  I  have  heard  here,  and  the  conclusions 
which  have  been  drawn  therefrom,  a  gun  of  95  or^OO  owt.  will  perform  the  some  func- 
tions as  one  of  140  cwt.  of  the  Armstrong  or  wrought-iron  pattern.    Should  this  be 
the  case,  the  action  of  the  mechanism  in  Captain  If oncriefifs  elevators  will  be  relieved 
of  one  third  of  the  weight  on  the  ajun,  and  the  same  on  the  counterpoise.    But  it  is 
not  85  regards  the  arrangement  of  the  mechanism  or  the  weight,  or  construction  of 
the  gan  itself  that  the  question  at  present  derives  its  greatest  importance ;  it  is  as  an 
engineering  matter.    The  construction  of  gun-pit  batteries  at  an  expense  altogether 
insignificant  compared  with  others,  whether  cupolas,  or  protected  by  iron  or  m  any 
other  way  as  may  bo  practicable — the  construction  of  gim-pits,  I  say,  at  so  insignificant 
a  cost,  and  under  so  many  various  circumstances  of  locality,  or  especial  requirement, 
appears  to  me  to  be  of  very  great  importance  ;  and  in  this  light,  as  an  engineer,  I 
riew  the  proposal  with  especial  interest.    As  regards  the  appHcation  of  the  system 
to  fortifications,  that  is  to  constructions  having  a  conmumd  over  the  country,  bertain 
dxffieulties  are  introduced  which  have  not,  I  tlunk,  been  altogether  appreciated.    The 
penetrating  power  of  the  guns  of  recent  construction  is  so  great  that,  for  parapets,  if 
oonstnicted  of  earth,  a  thickness  of  30  feet  is  necessary  :*  that  is  a  thio^ess  which 
renders  an  embrasure  almost  impracticable.    You  could  not  place  a  gun  in  the 
embiasure  of  a  parapet  30  feet  in  thickness  with  any  certainty  of  efficiency.    But 
it  may  be  said  that  parapets  will  not  be  constructed  of  earth ;  still  they  must  be 
constructed  of  some  material  which  will  require  a  sufficient  thickness  to  make  them 
shot  proofs  and  they  involve  considerations  which  have  not  been  referred  to  by  those 
who  have  &voured  us  with  their  views  on  this  subject,  but  which  will  form  very  im- 
portant points  in  the  construction  of  rampart  batteries  on  this  principle.    They  are 
not  difficulties  which  cannot  be  overcome,  but  they  are  difficulties  which  will  require 
attention  and  care.    With  these  remarks,  I  think  I  may  offer  Captain  Moncrieff  our 
thanks  for  the  admirable  paper  which  he  has  read  to  us  this  evening  upon  the  gun-pit 
sjitem.    I  do  hope  that  by  perseverance,  and  by  pursuing  Ids  arguments  m  that 
modest,  yet  complete,  manner  which  has  iUstinguished  his  papers  in  this  Institution, 
in  setting  before  the  authorities  the  importance  of  his  invention,  Captain  Moncrieff 
will  BuccMd  in  inducing  the  Government  to  accept  the  principle  as  one  worthy  of  being 
practically  tested  ;  and  I  am  fully  satisfied  that  whenever  it  may  be  adopted,  it  wiS 
be  found  pregnant  with  important  results,  and  Captain  Moncrieff  will  be  awarded 
the  credit  which  is  justly  his  due  for  having  brought  the  subject  forward,  and  pressed 
it  to  a  practical  issue. 


•  See  a  paper  by  Captain  W.  S.  Boileau,  R.E.,  "Notes  on  the  Comparative 
Penetration  oi  Shot  and  Shell  from  Rifle  and  Smooth-bored  OrdnanceJnto  xfatural 
and  Made  Earthworks,"  Journal  of  the  Royal  United  Service  Institution,  vol.  iz, 
page  396.— Ed. 
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Monday,  May  6th,  1867. 
Majoh-General  J.  T.  BOILEAU,  R.E.,  P*R.S.,  in  the  Chair. 


VAUB  of  MEMBER  who  joined  the  Institution  between  the  Ist  and  6th  Msj, 

1867. 

ANNUAL, 
WiJBon,  £dmund»  Captain  B.N.    1/. 


THE  DE-MAGNBTIZATION  OP  IRON  SHIPS,  AND  OF  THE 
IRON  BEAMS,  ETC.,  OP  WOODEN  VESSELS,  TO  PREVENT 
THE  DEVIATION  OP  THE  COMPASSES,  EXPERIMENT- 
ALLY SHOWN  BY  MEANS  OP  A  MODEL. 

By  Evan  Hopkixs,  C.E.,  F.G.S. 
Read  by  his  son,  the  Rev.  E.  Hopkins. 

The  magnetism  of  iron  ships,  and  the  embarrassments  which  it  occa- 
sions in  their  navigation,  in  consequence  of  the  deviations  of  the  com- 
passes, have  been  lately  so  fuUy  entered  into  in  the  very  able  and 
elaborate  papers  read  before  this  Institution  by  Staff  Commander 
Evans,  as  to  render  it  unnecessary  to  enter  minutely  into  the  subject. 
I  shall  simply  draw  attention  to  some  of  the  leading  facts,  with  a  view 
of  showing  the  present  state  of  this  question.  Notwithstanding  the 
considerable  attention  which  the  subject  has  received,  it  is  admitted 
that  P)ariners  are  still  surrounded  by  difficulties  which  none  of  the 
avstems  of  correction  at  present  in  use,  can  remove.  Indeed  nothing 
short  of  the  absolute  de-magnetization  of  the  iron  affecting  the  com- 
passes can  effectually  remove  the  evils  resulting  from  such  an  influ- 
ence, which  not  only  causes  very  serious  errors  in  their  direction,  but 
also  reduces  their  directive  power,  and  thereby  increases  the  heeling 
errors  when  sailing  in  the  meridian. 

Until  lately  the  system  of  ascertaining  and  correcting  the  errors  of 
the  compasses  in  the  Royal  Navy,  was  somewhat  different  to  that 
adopted  in  the  mercantile  marine,  as  explained  in  my  former  paper, 
but  in  consequence  of  the  increased  amount  of  iron  introduced  in  the 
construction  of  the  iron-plated  ships,  the  compass  deviation  has  become 
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»o  largie,  that  the  employment  of  magnets  to  reduce  the  amount  of 
deviation  has  become  unavoidable ;  but  the  method  of  correction  by 
magnets,  however  perfect,  is  not  considered  as  superseding  the  con- 
struction of  a  table  of  errors,  by  means  of  swinging,  and  navigating 
the  ship  by  that  table.  The  system  of  having  a  standard  compass  and 
a  table  of  deWatious  is  adopted  in  the  merchant  service,  as  well  as  in 
the  Royal  Navy  :  therefore  as  regards  the  embaiTassments  attending 
the  navigation  of  iron  ships  in  thick  weather,  they  are  more  or  less 
ahke  in  both  services. 

Again,  as  regards  the  compasses  themselves,  and  the  position  of  the 
binnacles  on  board  hou  ships,  the  Admiralty  Instructions  are  as  good 
as  could  be  wished,  but  unfortunately  we  mid  these  instructions  fre- 
•juently  as  much  disregarded  in  some  of  the  ships  of  Her  Majesty's 
Navy  as  in  the  mercantile  marine.  No  system  of  correction  or  remedies 
could  be  rendered  of  any  service,  if  compasses  be  placed  so  near  iron 
beams  as  to  prevent  them  from  acting  freely. 

In  my  former  paper  I  remaikcd  that — ''  Many  of  the  errors  of  devia- 
'*  tion  attributed  to  the  hulls  of  the  ships  may  be  refen'ed  to  the  mag- 
'*  net  ism  of  the  steering  gear  and  the  deck  beams,  and  the  defective 
*'  manner  in  which  the  binnacles  are  often  placed  on  board  iron  ships." 
This  fact  has  been  subsequently  verified  by  observations  made  ou  board 
several  vessels  in  the  London  docks ;  it  therefore  follows  that,  however 
free  the  hull  may  be  from  any  magnetic  influence,  the  compass  may  still 
have  a  considerable  deviation,  arising  from  the  magnetism  of  the  beams 
in  its  immediate  vicinity,  which  magnetism  must  necessarily  be  destroyed 
before  the  compass  can  possibly  act  correctly.  We  have  recently  had 
an  example  of  this  kind  of  disturbing  influence  from  internal  masses  of 
iron  in  H.M.S.  "  Dryad,"  a  wooden  vessel  with  iron  beams.  This  ship, 
on  her  return  from  a  short  trial  near  the  entrance  of  Plymouth  harbour, 
had  a  narrow  escape  of  being  wrecked,  owing  to  the  magnetism  of  her 
heamsy  which  caused  a  deviation  in  her  compasses  of  5^  pts.,  or  say 
60°  30'.  Indeed,  in  the  majority  of  cases  in  the  larger  vessels,  the 
principal  disturbance  proceeds  from  the  effects  of  local  masses  of  if  on, 
and  not  so  much  from  the  hull,  if  the  compass  be  20  feet  from  the 
sides. 

Before  I  proceed  to  shew  how  the  hull  of  any  given  vessel,  or  the 
beams,  or  any  other  masses  of  iron  on  board,  which  may  disturb  the 
compasses,  are  to  be  de-magnetized,  I  shall  first  give  a  brief  descrip- 
tion of  the  method,  so  that  the  system  may  be  thoroughly  under- 
stood. 

The  de-viagnetizing  process  is  effected  on  the  same  principle  as  that 
adopted  in  destroying  the  magnetism  of  steel-bar  magnets,  when  they 
are  no  longer  required  to  be  employed  as  magnets.  As  this  principle 
may  not  be  generally  known  amongst  those  who  have  not  studied  the 
science  of  magnetism  practically,  I  shall  give  a  brief  description  of  the 
process  by  shewing  how  magnetic  bars  are  magnetized  and  de-magne- 
tized by  means  of  a  horse-shoe  magnet.  Fig.  1  represents  a  prepared 
steel  bar,  tempered,  but  not  yet  magnetized.  If  we  place  small  compasses 
on  both  sides  and  within  a  short  distance  of  this  oar,  they  will  not  be 
disturbed,  or  made  to  deviate  from  their  meridional  direction,  and  will 
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retain  their  parallelism,  as  shewn  by  the  arrows.  Steel  and  iron  bars, 
sewing  needles,  &c.,  in  their  normal  state,  may  be  placed  together 
without  indicating  any  tendency  to  attract,  or  adhere  to,  each  othCT; 
but  the  moment  they  are  magnetized  they  will  attract  and  unite  together 
into  one  bundle.  This  magnetic  ix)wer  of  attraction  will  remain  if  not 
destroyed ;  but  if  the  separate  parts  be  de-magnetized,  they  will  be 
restored  to  their  former  normal  or  neutral  state.  If  we  pass  over  the 
bar  (figure  1),  a  horse-shoe  magnet  from  S.  to  N.,  with  the  S.  end  of 
the  magnet  forward  towards  3ie  intended  north  end  of  the  bar,  so 
that  the  magnetic  current  may  pivss  through  the  bar  from  south  to 
north,  the  bar  will  acquire  polarity ;  the  intensity  of  this  polarity  will 
depend  on  the  power  of  the  magnet,  and  the  number  of  times  it  is 
made  to  pass  over  the  bar  from  S.  to  N.  The  moment  the  bar  acquires 
this  polarity  it  will  affect  the  compasses  placed  in  its  neighbourhood 
to  a  considerable  distance,  and  make  the  direction  of  the  needles  to 
conform  to  the  magnetic  curves,  shewn  in  fig.  2. 

If  the  bar  be  made  of  st^el,  and  properly  tempered,  it  will  retain  this 
magnetic  power  permanently.  If  however  it  be  only  a  hard  iron  bar 
or  beam,  such  as  iron  ships  are  made  of,  the  magnetism  will  become 
gradually  less  intense  in  the  couree  of  years ;  but  nevertheless  will  con- 
tinue to  be  of  sufficient  intensity  to  cause  a  great  deviation  of  tbc 
compass  placed  in  its  vicinity.  Therefore  it  is  indispensably  n«cespaiy 
to  remove  this  magnetic  power ;  that  is  to  de-magnet4ze  the  iron  ship, 
the  iron  beams,  or  other  disturbing  masses  of  iron,  so  that  the  compass 
may  be  allowed  to  act  correctly  and  without  deviation. 

This  highly  important  object  can  now  be  easily  and  effectually  done 
in  the  following  manner : — 

If  we  refer  back  to  figures  1  and  2  and  see  how  the  bar  first  acquired 
its  magnetism,  viz.,  by  means  of  passing  currents  through  it  from  S.  to 
N.,  we  may  reasonably  conclude  that  if  we  pass  currents  through  it  in 
a  contrary  direction,  we  shall  destroy  its  magnetic  power.  By  re- 
versing the  horse-shoe  magnet  so  that  we  pass  it  now  in  the  opposite 
direction,  i.e.,  from  N.  to  S.,  the  polarity  of  the  bar  will  be  destroyed; 
and  if  the  operation  be  carefully  done,  the  bar  will  be  restored  to  its 
original  normal  condition,  as  shown  in  figure  3.  It  must  be  borne  in 
mind  that  if  this  contrary  action  be  continued  longer  than  is  neccssay 
to  destroy  its  previous  polarity,  it  will  acquire  a  contrary  polarity,  n 
however  this  opposite  effect  be  produced,  it  may  be  easily  removed 
by  reversing  the  operation.  This  is  precisely  the  system  I  adopt  in 
de-magnetizing  on  a  large  scale ;  whether  I  operate  on  the  hull  of  the 
ship,  or  on  the  individual  iron  beams  and  other  masses  of  iron  near  the 
compasses;  and  whether  I  employ  ordinary  horse-shoe  magnets  or 
electro-magnets. 

Before  commencing  the  operation,  it  is  necessary  that  the  general 
character  of  the  magnetism  of  the  hull  should  be  correctly  ascertained, 
and  the  direction  of  the  magnetic  currents  of  the  iron  beams  accurately 
noted,  as  it  is  evident,  that  upon  the  nature  of  this  acquired  polarity, 
the  particular  course  to  be  pursued  in  the  process  of  de-magnetizing, 
will  entirely  depend. 

I  will  now  explain  by  means  of  the  model,  the  experiments  made  on 
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board  H.M.S.  *'  Nonlminberland,"  and  furnish  a  tabic  of  the  results  as 
far  as  I  was  able  to  cany  out  those  experiments.  They  were  conducted 
at  Sheemess  m  January  last.  The  weather  was  extremely  imfavour- 
able  and  very  cold,  and  I  was  at  the  time  suffering  from  a  very  severe 
illnees,  which  completely  prostrated  me  before  I  was  able  to  complete 
the  operation.  In  spite,  however,  of  these  difficulties,  I  am  happy  to 
state  that  the  de-magnetization  was  carried  on  sufficiently  far  to  prove 
the  perfect  practicability  of  the  process,  which  was  the  main  object  of 
the  experiment. 

The  "  Northumberland,"  had  acquired  dm-ing  construction  a  very 
strong  polarity,  in  accordance  vnih  her  position  on  the  stocks.  The  bow 
was  the  north  pole,  from  which  magnetic  lines  radiated  outwards  from 
30  to  60  feet,  and  the  same  at  the  stern  as  represented  in  figme  5. 

I  shall  first  give  the  model  the  same  kind  of  magnetism,  in  order  to 
show  the  effect  experimentally,  and  how  the  hull  was  de-magnetized. 

The  deviation  of  the  compass  at  the  place  occupied  by  the  poop 
binnacle  on  the  "Northumberland"  was  90°  before  launching.  This 
is  shown  on  the  model,  which  on  being  swung  while  it  has  this  polarity 
wfll  indicate  deviations  of  the  compass  placed  on  the  poop,  of  the 
fdlowing  character: — When  the  head  of  the  vessel  has  a  westerly 
bearing,  the  deviation  will  be  east ;  and  when  the  ship's  head  is  east, 
the  deviation  will  be  west,  showing  that  the  north  end  of  the  needle  is 
attracted  by  the  stem,  or  south  pole  of  the  ship.  In  like  manner,  when 
the  "Northumberland"  was  swimg  at  Sheerness,  the  poop  compass 
had  a  maximum  deviation  of  53°  B.  when  her  head  was  west,  and  a 
corresponding  westerly  deviation  when  her  head  was  east,  «.«.,  the 
north  end  of  the  needle  was  attracted  to  the  stem. 

These  facts  confirm  the  law  originally  observed  by  Dr.  Scoresby,  and 
subsequently  by  the  Compass  Committee  of  LiverixK)l,  and  noticed  by 
Commander  Evans,  in  his  last  paper  read  at  this  Institution,  as 
follows : — 

"  The  remarkable  law  of  the  direction  of  the  force  causing  the 
"  semicircular  deviation  in  iron-built  ships  being  dependent  on  their 
**  position  in  building,  was  estabhshed  prior  to  the  application  of  armour 
"  platen  to  ships  of  war.  This  law,  provided  the  compass  is  free  from 
"  the  influence  of  individual  masses  of  iron,  may  be  thus  expressed, 
"  Uhe  north  point  of  the  needle  is  attracted  to  the  part  of  the  ship  which 
"  *  ivas  smith  in  building  J  " 

Having  shown  the  effect  of  the  acquired  polarity  on  the  compass,  I 
shall  now  proceed  to  destroy  it  by  de-magnetizing  the  hull.  This  is 
effected  by  passing  two  horse -snoe  magnets  along  the  sides  from 
end  to  end,  in  a  contrary  direction  to  its  polarity,  as  will  be  observed. 
On  re-swinging  the  model  it  will  now  be  obsei-ved  that  the  polarity 
has  been  entirely  removed,  and  the  compass  will  now  point  correctly 
at  all  the  bearings,  without  indicating  any  deviation. 

On  the  "  Northumberland,"  instead  of  horse-shoe  magnets,  which 
are  not  sufficiently  powerful  for  the  immense  mass  of  iron  to .  be 
operated  upon,  strong  electro-magnets  were  employed,  with  two 
Grove's  batteries  of  five  cells  each,  and  passed  from  end  to  end  in  a 
direction  contrary  to  the  acquired  polarity,  in  the  same  manner  as 
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ebowu  on  the  model.  This  destix)yed  the  polarity  of  the  hutl^asd  ) 
affected  compasses,  placed  within  a  distance  of  from  8  to  10  feet  from 
the  side.  Now,  had  the  **  Northumberland "  consisted  of  nothuig 
more  than  a  mere  iron  shell — like  the  model— or  had  the  binnacles  been 
placed  at  distances  sufficiently  far  from  the  magnetism  of  indiyidnal 
masses  of  iron  beams,  etc.,  then  on  the  polarity  oi  the  hull  hmi 
destroyed,  the  whole  of  the  compass  deviation  would  have  been  remoTed 
— in  the  same  manner  as  is  done  in  the  modeL  But  as  the  vessd 
contains  a  number  of  strong  iron  beams,  which  had  acquired  a  high 
degree  of  magnetism,  and  within  3  feet  8  inches  of  which  the  cai^ 
of  the  binnacles  were  placed,  it  is  quite  evident  that  these  beams,  u 
well  as  the  hull  of  the  ship,  had  to  be  de-magnetized. 

I  shall  further  explain  this  by  means  of  an  experiment  on  the 
model. 

The  magnetisua  of  the  poop  and  deck  beams  was  first  carefully 
examined  before  they  were  touched  by  the  electro-magnets,  in  order  to 
ascertain  the  direction  in  which  the  operation  was  to  De  made  in  order 
to  produce  the  desired  effect.  In  the  bearing  in  which  the  ship  then 
stood,  the  deviation  of  the  poop  compass  was  about  37°  E.  The  moment 
the  depolarizers  (electro-magnets)  were  passed  over  two  of  the  beam« 
underneath  and  near  the  binnacles,  the  deviation  was  reduced  to  5"^  £. 
I  then  discovered  that  the  beam  on  which  the  poop  compass  wm 
placed,  and  immediately  under  which  the  two  binnacles  were  situated, 
was  so  strongly  magnetic  that  it  was  the  principal  cause  of  the  dis- 
turbance, and  that,  therefore,  it  was  necessary  that  it  should  be 
de-magnetized.  This  beam  was  unfortunately  lined  or  covered  with 
wood,  and  could  not  be  properly  dealt  with,  without  removing  this 
lining.  A  part  of  this  was  taken  off,  and  the  beam  was  paratUy 
operated  upon,  but  not  sufficient  effect  was  produced,  owing  to  the 
above  reason,  to  de-magnetize  it  entirely. 

This  inconvenience,  together  with  the  severity  of  the  weather  and 
the  complete  prostration  to  which  I  was  reduced  by  illness,  rendered  it 
impossible  for  me  to  proceed  further  in  removing  the  magnetism  of  the 
iron  which  affected  the  compasses.  What  had  been  effected,  however, 
was  sufficient  to  prove  the  complete  efficacy  of  my  plan,  and  that  the 
magnetism  of  the  largest,  as  well  as  of  the  smallest  iron  ships,  can  be 
effectually  destroyed. 

The  steering  gear  of  the  "  Northumberland  "  is  constructed  of  brass, 
to  prevent  any  influence  on  the  binnacles  from  this  source ;  but  this 
precaution  is  of  little  avail,  if  the  iron  beams,  above  and  below  the 
compasses,  and  withii^  so  short  a  distance  of  them,  are  allowed  to 
remain  in  a  highly  magnetic  state.  The  table,  at  the  end  of  this  p^er, 
shows  the  degree  to  which  the  deviation  of  the  poop  and  port  com- 
passes was  reduced  pn  the  last  day  I  was  able  to  be  on  board. 

The  binnacles  should  be  properly  placed  at  the  required  distance  from 
iron,  and  all  the  beams  or  masses  of  iron  that  have  acquired  polarity, 
should  be  left  bare  so  that  their  magnetism  may  be  destroyed, 
and  lie  compasses  rendered  completely  free  from  all  disturbances. 
There  is  scarcely  any  soft  iron  in  the  frame  of  an  iron  ship.  It  *» 
composed  of  iron  of  various  degrees  of  hardness,  which  does  not  ac- 
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rapidly,  like  soft  iroii,  but  when  once  it  becomes 
with  the  magnetic  power,  it  will  retain  it  for  many  years ; 
thoogk  its  intensity  becomes  gradually  less  and  less  every  year,  as  It 
k  not  capable  of  preserving  it  uniformly  and  permanently,  like 
hardened  steel.  For  this  very  same  reason,  after  the  magnetism  of  the 
hard  iron  has  been  removed,  it  will  not  return  again,  unless  the  ship 
be  exposed  to  hammering  and  reconstruction.  The  retentive  power 
of  the  hard  iron  of  the  plates,  ribs,  and  beams  of  iron  ships,  has  been 
proved  in  the  case  of  t6e  "Great  Britain"  and  several  other  shipg, 
which  oould  be  mentioned.  During  the  first  few  months  after  launch- 
ing, a  very  large  proportion  of  the  acquu-ed  magnetism,  vanishes.  As 
to  the  alleged  effects  of  the  action  of  the  waves  on  the  hull,  the 
«Micussion  and  vibration  thereby  produced,  may  tend  to  hasten 
the  gradual  weakening  of  the  ship's  polarity,  but  never  to  change  or 
rtverse  it.  Were  this  the  case,  an  iron  ship's  compasses  -would 
be  constantly  deviating  to  the  east  and  to  the  west  on  the  same  course 
daring  a  short  voyage  in  stormy  weather.  Those  who  entertain  such 
ideas  could  never  have  made  observations  on  the  magnetism  of  ships 
at  sea.  The  actual  change  as  already  stated  is  merely  the  gradual  dimi- 
mUiou  of  the  intensity  of  the  polarity  of  the  hull  acquired  diuing  con- 
sbTiction,  and  not  the  reversal  of  the  poles.  Hence  when  once  the 
polarity,  or  the  magnetism,  of  an  iron  ship  is  destroyed,  it  will  not 
return,  and  the  hull  will  have  as  little  effect  on  the  compass  as  that 
of  an  ordinary  Thames  steamer. 

Although  the  experiments  on  board  the  "Northmnberland"  were  not 
made  under  the  auspices  of  the  Admiralty,  but  sunply  by  their  per- 
mission, yet  it  is  my  duty  to  acknowledge  that  I  have  received  the 
greatest  courtesy  from  their  Lordships.  When  I  proceeded  to  Sheer- 
nees,  in  January,  to  make  the  experiments,  they  instructed  their  Naval 
Officers  to  afford  me  every  facility  in  carrying  out  the  process  on  board 
the  "Northumberland."  I  met  with  the  greatest  attention  from  all 
the  Naval  Officers.'  They  feel  a  very  great  interest  in  the  invention, 
aad  are  looking  forward  to  be  relieved  of  the  embarrassments  and 
risks  attending  the  present  system  of  correcting  the  deviations  of  the 
compasses.  Li  spite  of  the  oiffioulties  already  referred  to,  the  severity 
of  the  weather  and  my  severe  illness,  I  was  enabled  to  carry  the 
operation  sufficiently,  far  to  prove  the  perfect  practicability  of  the  de- 
magnetizing process.  I  intended  not  only  to  complete  the  "Nor- 
thumberland," but  also  to  de-magnetire  two  or  three  other  vessels  then 
ia  the  harbom*.  I  had  not  the  pleasure  pf  seeing  any  of  the  members 
<rf  the  Compass  Department  on  board  the  "  Northumberland."  I  have 
^  to  re^t,  that  some  of  its  members  are  much  displeased  at  their 
Wdthips  granting  me  such  privileges,  and  in  feeling  such  an  interest 
in  the  de-magnetizing  process.  They  privately  maintained  that  I  could 
Mt  effect  the  object ;  but  now  seeing  the  effect  produced  on  the  poop- 
oompa^s  of  the  "  Northumberland,'  which  they  acknowledged  in  the 
following  terms : — "  The  maximum  deviation  has  been  reduced  from 
^^  to  17**,"  and  seoiiig  that  I  could  easily  take  away  the  remaining 
17"*,  they  recommendea  their  Lordships  that  in  the  next  ship  I  should 
uotbe  allowed  to  touch  the  beams !     But  these  compass  errors,  and  the 
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daily  increasing  dangers  resulting  from  them,  are  of  much  too  serious 
a  character  to  be  tnfled  with.  Some  more  practical  and  efficadoos 
method,  than  that  now  in  use,  to  render  the  compasses  of  iron  ships 
trustworthy,  is  urgently  called  for,  quite  as  much  in  the  Navy  as  in 
the  mercantile  marine.  If,  therefore,  any  fatal  wrecks  should  occur 
(which  indeed  may  happen  any  day),  and  it  can  be  proved  that  they 
arose  from  compass  errors,  and  that  these  errors  could  have  been 
removed  by  a  simple  and  effective  process,  those  who  resist  such  a 
remedy  in  ships  imder  their  charge,  will  do  so  at  their  own  peril. 

In  the  memorandum  addressed  to  the  Board  of  Trade,  with  reference 
to  the  magnetism  of  iron  ships  is  the  following  remark : — 

f*  The  President  and  Council  (of  the  Royal  Society)  think  it  ri^htto 
"  call  the  attention  of  the  Boara  of  Trade  to  the  serious  responsibility 
"  they  incur  in  cases  of  loss  of  life  and  property,  arising  from  the  want 
"  of  a  proper  system  of  compass  adjustment,  by  declining  to  take  the 
"  course  which  is  pointed  out."  "  They  cannot  but  look  forward  to  a 
"  time  when  the  necessity  of  a  proper  supervision  will  be  forced  on 
"  the  Executive  by  public  feeling,  excited  by  some  disastrous  loea  of 
"  human  life,  traceable  to  the  want  of  such  superintendence." 

If  the  Board  of  Trade  incur  a  serious  responsibility,  because  they 
decline  to  interfere  with  the  supervision  of  the  compasses  of  the  mer- 
cantile marine,  and  without  having  been  furnished  with  any  method 
by  which  such  evils  can  be  removed,  how  much  more  serious  must  be 
the  responsibility  of  the  Compass  Department  of  the  Admiralty  in  the 
event  of  any  of  H.M.  ships  meeting  with  such  disasters,  should  its 
members  resist  'the  introduction  of  a  process  which  effectually  and 
pennanently  affects  the  object.  The  Admiralty  are  the  owners, 
designers,  and  generally  the  builders  of  the  ships  of  the  nation,  and 
are  bound  to  use  every  available  means  in  their  power  to  ensure  the 
safety  of  their  navigation.  The  Board  of  Trade  has  no  right  to  inter- 
fere with  the  building  and  equipment  of  merchant  ships ;  if  therefore 
an  efficient  practical  remedy  be  (uscovered  by  which  the  compass  errors 
can  be  removed,  in  case  of  fatal  casualties  the  responsibility  will  rest 
on  the  owners  of  the  ships,  and  on  them  alone.  Even  had  the  Board 
of  Trade  received  a  satisfactoiy  reply  to  their  application  for  an  effi- 
cient practical  remedy  which  could  be  immediately  applied,  instead  of 
the  mere  supervision,  and  the  tentative  and  experimental  process  sng- 
gested,  they  could  only  recommend  it  to  the  consideration  of  ship- 
owners, and  remind  them  of  the  responsibilities  incurred  in  cases  of 
fatal  shipwrecks,  traceable  to  causes  arising  from  the  neglect  of  avafl- 
able  remedies.  It  is  known  to  many,  that  iron  ships  are  sent  to  sea  in 
the  most  dangerous  state  as  regards  the  condition  of  their  compasses, 
owing  to  the  disturbing  influence  of  the  magnetism  of  their  hulls  and 
beams,  especially  when  new. 

In  the  coal  fleet  of  the  north,  many  disasters  occur  in  consequence  of 
this  evil,  but  which  on  being  recorded,  are  attributed  to  the  neglect  of 
using  the  lead.  Numerous  casualties  have  occurred  in  the  channels, 
and  several  vessels  during  the  last  few  years- have  been  wrecked, 
owing  to  the  great  deviations  of  their  compasses.  Although  these 
facts  are  now  pretty  well  known,  it  is  supposed  that  they  are  necessary 
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and  incurable  evils,  inseparable  from  iron  ships,  and  to  which  we  must 
become  reconciled,  as  they  cannot  be  removed. 

Shipowners,  therefore,  pay  Uttle  attention  to  the  subject,  and  protect 
themselves  by  means  of  their  floating  poHcy.  The  Captains  of  iron 
ships  are  now  expected  to  ignore  the  use  of  the  compasses  in  thick 
weather  and  in  channels,  and  be  guided  solely  by  soundings.  Hence  in 
all  the  recent  cases  of  casualties,  some  of  which  were  fatal,  and  which 
were  primarily  caused  by  the  deviations  of  the  compasses,  and  the 
magnetism  of  the  beams,  the  captains  were  reprimanded,  or  their  cer- 
tifi^tes  suspended,  because  they  did  not  ignore  the  use  of  the  compass 
and  depend  solely  upon  the  soundings  of  the  lead.  The  pubUc  at  large 
are  thus  kept  almost  in  the  dark  with  regard  to  the  real  causes  of 
many  of  these  wrecks.  Nothing  can  excuse  the  neglect  of  all  precau- 
tiouary  measures  to  ensure  safety  on  board  a  ship :  but  surely  such  an 
indispensable  and  highly  important  instrument  as  the  compass  should 
have  all  the  attention  necessary  to  render  it  accurate  and  trustworthy', 
and  to  avoid  the  possibility  of  its  becoming  treacherous  and  misleading, 
from  the  disturbing  influence  of  the  ship's  magnetism,  and  its  being 
plaoetl  in  an  improper  position. 

It  boiioves  Commanders  of  iron  vessels  to  look  after  their  own  in- 
terest and  the  safety  of  themselves,  and  the  Hves  of  their  crew.  While 
shipowners  can  protect  their  own  interest  by  their  floating  policy, 
however  great  and  irregular  the  errors  of  the  compasses  may  be,  it  is 
not  probable  that  they  will  trouble  themselves  about  compasses,  or  the 
magnetism  of  their  ships.  The  Uves  of  crews  and  passengers  are 
frequently  sacrificed  in  shipwrecks  primarily  caused  by  the  errors  of 
the  compasses,  but  generally  attributed  to  the  want  of  using  the  lead, 
or  some  other  neglect  on  the  part  of  the  officers. 

Having  studied  this  subject  for  many  years,  and  knowing  its  vital 
importance  to  the  safety  of  the  navigation  of  iron  ships,  I  havci  spared 
neither  time  nor  expense  in  experimenting  on  and  bringing  the  de-mag- 
netizing process  to  a  simple  but  efficacious  and  practical  issue,  so  that 
it  may  be  immediately  adopted  in  the  Na\y  and  the  meixmntile 
marine. 

When  furnishing  to  the  Admiralty  the  particulars  of  the  experiments 
on  the  "  Northumberland,"  I  mentioned  that  having  satisfied  myself  of 
the  perfect  efficiency  of  the  process,  I  was  now  prepared  to  undertake 
the  de-magnetizing  of  all  the  iron  ships  of  Iler  Majesty's  Navy ;  and 
also,  if  required,  tne  training  of  a  staif  of  Naval  Officers  to  carry  out 
the  system. 


Reference  to  the  Figures  ox  the  Plate. 


Figs.  1,  2,  3.     Steel  hart  (in  a  neutnd  and  magnetic  state). 

Fi^.  4,  5,  6.    Ship's  hull  (in  a  magnetic  and  neutral  state). 

Fig.  7.    Hone-ihoe  magnet. 

1^.  8.    £lectro-magnetic. 

Figs.  9, 10, 11, 12.    Compasses  with  reflecting  cards. 

Fig.  13.    Steering  axle  highly  magnetized. 
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A  Table  showing  the  deviationa  of  the  Poop  and  Port  Compasaes  of 
H.M.S.  ^  Northumberland,"  before  and  after  depolarisBation,  afi  far 
as  the  process  was  carried  on,  18th  January,  1867.     Sheemees. 


Direction 
of  the 
Ship's 
Head. 


Original 

deviation  of 

the  Poop 

Compasi. 


North 

N.  by  E. 

N.N.E. 

N.E.  by  N. 

N.E. 

N.E.  by  E. 

E.N.E. 

E.  by  N. 

East 

E.  byS. 

E.S.E. 

S.E.  by  E. 

S.E. 

S.E.  by  S. 

S.S.E. 

E.  by  S. 

South 

S.  byW.. 

S.8.W. 

S.W.  by  S. 

S.W. 

S.W.  by  W 

W.S.W. 

W.byS. 

West 

W.  by  N. 

W.N.W. 

K.W.byW 

N.W. 
N.W.byN, 
.  N.N.W. 
'^.  by  W. 


16  OE. 

7  0„ 

1  SOW. 

10  0  „ 

18  20  „ 

25  20  „ 
32  40  „ 

30  0  „ 
44  30  „ 
48  40,, 
52  0  „ 
63  0  „ 
52  0  „ 
48  20  „ 
40  0  „ 

26  40  „ 
12  40  „ 

0  30  E. 
12  0  „ 
28  40  „ 

31  40  „ 
88  0  „ 
42  40  ,, 

47  0  „ 
40  0  „ 

48  20  „ 
48  0  „ 
46  0  „ 
42  0  „ 
37  20  „ 
80  40  „ 
23  30  „ 


Beduction 
by  Depo- 
larization. 


Poop  Com« 
pass. 


Original 

deviation  of 

the  Port 

Compass. 


5  OE. 

6  0  „ 

7  0  „ 

7  0,. 
6  0  „ 
4    0  „ 

0  „ 

0 

0 

0 

3    OW. 

6  0  „ 
9    0  „ 

10  0  „ 
10  0  „ 
10    0  „ 

8  40  ,. 

7  0  „ 


3 

0 

o 

0 


o„ 

0  „ 
0 
0 

OE. 
0  „ 


8  0  „ 
7  0  „ 
6  30  „ 
6  80  „ 
6  80  „ 
6  20  „ 
6  0  „ 
5  30  „ 


Beduction 
by  Depo- 
larization. 


Port  Com- 
pass. 


20  OE. 

12  0  „ 

6  0  „ 

a  OW. 

9  0  „ 

17  0  „ 

25  0  „ 
31  0„ 
39  0  „ 

44  0„ 
49  0  „ 
48  0„ 
47  0„ 

45  0„ 
39  0  „ 
80  0  „ 
20  0  „ 

8  0  „ 

5  OE. 

16  0  „ 

26  0„ 


6  OW. 
5  40  „ 
5  0  „ 
4  30  „ 
3  0  „ 
3  0  „ 
3  0  „ 
2  0  „ 
0  0 
0    0 


0    0 
0    0 


33 

36 


0  „ 
0  .. 


38  30  „ 
40  40  „ 
42  30  „ 

42  20  „ 

43  0  „ 
42  0„ 
32  40  „ 
32  0  „ 
26  20  „ 


2  0  „ 
0    0 

0    0 

3  OB. 
8    0  „ 

10    0  „ 

12  0  „ 

13  0  „ 
12  40  „ 

I  12    0  „ 
r  10  40  „ 


0 

0  „ 
0 
0 
OW. 

6  0„ 

7  0„ 

8  0,. 
7    0„ 


Remarks. 


Columns  8  and  5abe« 
the  progreis  made  is 
reducing  the  dstis- 
tion.  Motre  than  hilf 
of  this  reduced  de- 
viation is  owiiig  to 
the  binnades  being 
placed  too  wtm  • 
highly  magnetixe^ 
beam  in  front  of  the 

Cp  deck,  which  wii 
d  with  wood,  and 
could  not  be  eaah 
operated  upon  with- 
out its  being  on* 
covered.  The  cirdi 
of  the  compattH 
should  never  V 
placed  so  near  irtm  ■* 
3  feet  8  inches.  They 
should  be  plaeedae- 
oording  to  the  Ad- 
miralty BeguladoDi 
about  7  feet  from  iron. 
The  final  de3trncti<» 
of  the  acquired  9^ 
netism  requires  to  be 
done  witb  care,  to 
pnrent  a  oootmx 
polarity  being  giTtii 
to  tbe  iron. 


The  CHAiEMAy :  This  question,  viz.,  that  of  "  the  de-magnetizing  of  iron  vesseU  *'  i* 
one  which  affects  deeply  ttie  gefiend  welfare  of  aU  who  embark  on  board  such  veseeU 
It  is  one  which  has  many  points  of  view,  and  I  dare  say  some  gentlemen  here  will  be 
glad  to  offer  observationa  txpotk  the^abjeot,  acadto  raiae  a  discoiiaion,  which  I  hope 
will  be  of  general  use  hi-  its  bottrlngB  upon  tbe  very  inlportant  and  iataiwDng 
question  now  before  us.  <  .  . 

Captain  iNaBAM,  B.N. :  Will  the  de-magnetized  condition  of  t^  vessel  coOtoue 
south  of  the  line  ? 

Mr.  HoPKiKS,  jun. :  Yes;  wede-magnetiieoneeforalL  The  polarity  never  x^tKn» 
after  the  vessels  have  been  once  de-magnetized. 

Captain  Inoram  :  If  wc  swing  a  ship  in  our  latitudes,  and  then  go  south  of  tnr 
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Bn*,  ^e  effect  will  be  rereTsed.    I  had  tlie  honor  of  commanding  an  iron  ship,  the 

*•  wkenhead,"  and  our  greatest  deTiation  was  not  more  than  two  points,  though  we 

had  not  been  de-magnetued. 
Mr.  HoPKixs,  jun. :  We  could  easily  take  all  the  magnetism  awaj. 
Adminil  Btdss  :  There  is  one  point  which  Mr.  Hopkins  has  not  touched  upoui 

bat  wMeh  will  make  his  system  of  great  advantage  to  ns  if  It  should  prove  to  be 

pttftctly  eficacioos.    I  refer  to  the  chance  of  deviation  Uft  an  iron  ship  when  she  is 

Ruling.  I  believe  that  all  the  methods  we  have  in  use  at  present  are  feulacious  when 
i  ship  is  rolling.  The  corrections  which  we  ascertain  when  a  ship  is  on  an  even 
k«e!  are  all  wrong  when  the  ship  rolls ;  whereas,  if  Mr.  Hopkins  succeeds  in  de- 
polarixing  the  ship  altogether,  his  method  will  be  as  useful  when  the  vessel  is 
reffing,  as  when  she  is  on  an  even  keel.  I  should  like  also  to  ask,  did  Mr.  Hopkins 
atesrtain  how  many  beams  would  have  to  be  de-polarized  on  board  the  "  North- 
omberiand,"  did  he  operate  on  them  all  at  the  same  time,  and  was  it  a  part  of  the 
proeeas  that  the  de-polarizing  operation  should  be  performed  upon  all  the  beams  at 
tlie  fttme  time  P 

Mr.  Hopkins,  jun. :  GPhere  were  about  six. 

Admiral  Rtdsr  :  Bid  he  operate  upon  them  all  at  the  same  time  ? 

Mr.  H0PKIK8,  jun. :  Yes.    That  was  part  of  the  process. 

Admiral  Rtbbb  :  You  could  thus  see  how  you  were  succeeding,  and  when  you 
wwetastop? 

Mr.  Hopmre,  jmn. :  Quite  so. 

Mr.  0BOVBR,  C.E. :  There  is  one  (Question  I  shotild  like  to  ask,  viz.,  how  this 
operation  of  de-magnetizing  is  practically  carried  out.  We  all  understand  the 
principle,  but  is  it  necessary  to  employ  a  number  of  men  to  move  these  magnets  P 
00  they  hold  on  with  much  strength  P  Was  it  an  expensive  or  laborious  operation^ 
or  reiy  simple  ?  And  to  what  extent  had  you  to  extend  the  operation  ?  Along  the 
wMe  side  from  stem  to  stem  ? 

The  CnAiBMkS  :  Our  usual  practice  is  for  the  gentleman  who  has  read  a  paper, 
to  take  notes  of  questions  that  are  asked  him,  and  to  answer  them  at  the  cbse  of 
the  discussion. 

Mr.  ViGNOiSS,  C.E.,  F.R.S. :  I  think  the  gentleman  on  my  left  (Captain  Ingram) 
obssrred  that?  the  plan  now  in  use  answered  pretty  well,  within  one  or  twO  degrees. 

Oi^itain  Ssximr :  In  one  porticulaiv  instance  ;  m  that  particular  ship  only. 

Mr.  Hopmrs,  jon. :  On  a  ship  the  "  Birkenhead'* — two  points. 

Mr.  yiQ?fotB0 :  I  beg  your  pardon,  I  thought  you  said  two  degrees.  However, 
witi  I  want  to  draw  attention  to,  is  this  : — By  the  present  mode  of  correcting  t1;te 
QQB^IfcHsee  by  swinginf  the  vessel,  a  certain  correction  is  produced ;  and  I  understancT 
tie  genUemim  on  my  left  (Admiral  Kyder)  to  say  that  when  the  ship  rolls  very  much, 
that  is  entirely  lost. 

Admiral  Btdsb  :  No,  not  entirely. 

The  Chaiukav  :  It  is  exaggerated. 

Mr.  ViGNOLES :  It  is  exaggerated.  Then,  if  this  process,  which  has  been  so 
nmply  and  eo  accurately  described,  and  which  I  think  we  all  understand,  has  the 
effect  of  neutralizing  or  de-polarizing  the  iron  in  the  ship,  of  course,  whatever  roll 
that  ship  will  herearffcer  take,  it  will  be  almost  self-evident  that  it  would  not  cause 
the  oompaee  to  deviate.  If  the  present  polarity  of  the  vessel  causes  the  deviation 
of  the  eompass  so  completely,  and  there  is  only  partial  correction  obtained  by  swing* 
iSf  fbe  vessel — 

Csplain  FBHBOTrEifE :  There  is  no  correction  obtained.  There  is  only  a  table  of 
«T»»rt ;  there  is  no  correction. 

Mr.  TiOKOL£s :  It  is  the  same  thing  ? 

The  CitAiBilAN :  You  ascertain  the  effect  upon  the  compass. 

Ifr.  TiQ^irotJM :  Exae^.  But  that  table  is  not  to  be  depended  upon,  you  say, 
•Wa  tlie  vessel  rolls.  (The  Chaibmaw  :  No^  Then  our  course  appears  to  me  to 
bssteeedingly  oleaar.  If  this  process  which  Mr.  Hopkins  has  described  is  efffectual, 
It  «o«Ui  require  but  a  few  weeks  to  set  a  vessel  right.  (Captain  Fi8BB0T7Bks  ;' 
Qaite  M.)  If  it  is  so  simple  as  he  says  it  is,  surely  the  Boyal  Society,  or  all  the 
!^oefcti«8  of  Bhtg^d  would  join  in  pressing  upon  the  Government,  the  necessity  of 
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hayinff  the  experiment  fiurly  carried  out.  (CaptalQ  Fibhboubnk  :  That  ought  to  be 
80.)  It  is  not  an  experiment  which  is  expensive,  and  it  is  a  simple  one.  All  that 
is  required  is  that  the  yessel  to  be  acted  upon  shall  be  thoroughly  de-polarixed,  and 
then  subjected  to  these  experiments. 

Captain  FiSHBOUBim,  B.N. :  I  will  endeayour  to  explain  the  effects  that  Adminl 
Byder  referred  to,  and  why  the  present  system  is  inefficacious  ;  that  is  to  saj,  vbj 
the  corrections  are  of  oomparatiyely  little  yalue.  Perhaps,  however,  it  is  too  strong 
an  expression  to  say  that  tney  are  not  correct ;  but  they  do  not  give  a  true  estimste 
of  the  deviations  when  the  ship  is  rolling.  You  will  have  observed,  that  when  the 
beams  were  polarized  or  magnetized,  they  affected  the  compass,  that  is  to  sav,  they 
caused  the  compass  to  deviate.  Now,  taxe  the  case  of  the  "  NorthumberiaDO."  It 
is  stated,  in  a  letter  from  Captain  Evans,  that  the  deviation  of  the  **  Northunber 
land's  *'  compasses  was,  of  one,  53,  and  of  the  other,  51  degrees.  You  can  uads* 
stand  that  if  the  compass  is  deflected  from  its  true  direction,  45  degrees,  the 
directive  force  of  the  compass  needle  will  be  reduced  one-half.  The  oonsequence  of 
that  is,  that  the  power  which  the  needle  has  to  retain  its  position  oonstandj 
pointing  to  the  north,  is  reduced  by  one-half.  If  the  deviation,  as  was  the  caw  in 
the  **  Northumberland  "  nt  launching,  was  90,  the  needle  had  no  directive  force  at 
all  to  point  to  the  north.  Upon  setting  it  oscillating,  it  would  oscillate  a  length  of 
time.  Now,  in  the  case  of  the  "  Northumberland,"  when  she  is  rolling,  the  diiictiTe 
force  of  the  needle  is  reduced  so  much,  that  it  has  no  power  to  retain  its  position, 
and  it  moves  round  with  the  nhip.  If  the  ship  goes  round,  the  friction  of  tiie 
pivot  will  carry  the  compass  with  it,  because  there  is  no  force  in  the  needle  to 
maintain  its  position  constantly  ;  yet  here  we  have  it  argued  by  Captain  Evaos  that 
it  is  a  matter  of  no  moment. 

Hear- Admiral  Sir  Fbedebice  Nicolson,  Bart.,  C.B. :  May  I  ask  what  that  doco- 
ment  is  ? 

Captain  Fishboitbnb  :  It  is  a  letter  which  Captain  Evans  wrote  to  the  Athenaim, 
in  which  he  denied  that  Mr.  Hopkins  had  reduced  the  deviation  of  the  **  NorthuBi- 
berland"  at  all. 
The  Chaibmak  :  What  is  the  date  ? 

C^tain  FiSHBorBNK:  The  date  is  in  September,   1866.    The  fact  being,  « 
Mr.  Hopkins  tells  you  in  his  paper,  that  if  the  compass  placed  on  the  centre  lioe 
of  the  ship,  be  30  feet  from  the  iron  sldn,  it  will  not  be  affected  to  a  laige  degr»i 
and  will  not  be  affected  at  aU  by  this  coating,  if  there  are  beams  which  are  BUf- 
netized  to  any  great  amount.    Mr.  Hopkins  die-polarized  the  external  tuiface  of  the 
"  Northumberland."    Her  compasses  were  not  m  their  places,  but  oompnssiw  plaeed 
on  the  outside  showed  that  the  needles  ranged  themselves  first  parallel  to  the  btH  of 
the  ship.    After  the  process  was  complete,  they  pointed  to  the  pole ;  prevkxtflj 
the^  had  been  indicating  90  degrees  deviation  from  the  pole. 
Admiral  Bydeb  :  Was  her  head  north  and  her  stem  south  ? 
Captain  Fishboubnb  :  As  she  lay  in  dock. 
Mr.  Hopkins,  jun. :  Just  the  reverse. 

Captain  Fishboubnb  :  It  is  not  stated  here.  I  take  it  as  I  find  it.  It  '» 
admitted  by  Captain  Evans  in  his  Keport  to  the  Admiralty  that  Mr.  Hopkins  had 
reduced  the  deviation  from  63  to  17  degrees.  Now,  you  will  observe  that  if  the 
45  decrees  of  deviation  reduce  the  du'ective  force  of  the  needle  one-half^  u 
Mr.  Hopkins  reduces  the  deviation  two-thirds,  he  adds  two-thirds  of  that  force  to 
the  effective  value  of  the  compass  needle.  No  doubt  when  the  ship  is  rolliog*  it 
will  not  indicate  quite  correctly;  but  it  will  indicate  more  correctly,  becann 
of  the  directive  force  being  increased  by  that  large  amoimt.  If,  on  the  ooo- 
trary,  Mr.  Hopkins  had  been  allowed  to  reduce  the  whole  of  that  17  d^^rees,  be 
woiUd  have  doubled  the  directive  force  of  the  needle.  Now,  tou  can  uncbrstaa^ 
when  a  ship  is  swinging  round  fast,  and  in  a  narrow  channel,  how  important  it  is 
that  the  compass  shidl  £ways  indicate  truly,  and  that  it  shall  not  travel  round  vith 
the  ship ;  that  you  shall  be  able  to  ascertain  at  any  moment  what  is  the  true  P<^^^ 
of  the  sMp's  h^d,  how  many  points  she  has  deviated  from  the  point  tou  start  from- 
You  cannot  have  that,  where  you  have  compasses  so  influenced  by  local  attiactioa 
that  they  have  little  or  no  directive  force  at  all.    Therefore,  so  far  from  there  being 
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anj  force  in  the  arguniont  of  Captain  Eyans,  it  is  the  very  reverse.    Theu  ho  says 
he  would  prefer  as  an  alternative,  magnets,  although  he  had  previously  deprecated  the 
ue  of  Uie  magnet  (the  magnet  acting  just  like  these  beams^-decreasing  the  directive 
fiance).  Thus,  not  My  womd  he  not  nave  the  ship  de-magnetized,  the  efTect  of  which 
operation  is  to  increase  the  directive  force,  but  he  would  add  to  the  evil ;  he  would 
multiply  it,  because  he  would  introduce  magnets  that  would  still  detract  from  the 
directive  power  of  the  needle.    In  point  of  fact,  he  would  reduce  the  directive  power 
of  the  needle  to  ml.    So  you  would  find  it  would  oscillate.    You  will  see  it  here  now. 
(Mr.  HoPEiiTB,  jun.,  proceeded  to  show  the  experiment.) 
Admiral  Bydeb  :  May  I  ask  Mr.  Hopkins  what  he  has  done  ? 
Mr.  HoPKnrs,  jun. :  I  have  polarized  the  model. 

Captain  Fishboubke  :  He  has  polarized  it,  the  object  being  to  reduce  the  effective 
ibrce  of  the  needle. 
Admiral  Btdsb  :  Has  he  put  the  compasses  as  they  were  in  the  "Northumberland.** 
Captain  PisHBomawK:  He  has  merely  put  one.  You  observe  how  it  oscillates; 
•nd  if  you  take  it  away,  you  will  find  how  the  directive  power  of  the  needle 
towards  the  north  increases,  and  the  oscillations  stop  ;  that  is  to  say,  it  will  indicate 
truly  any  motion  of  the  ship's  head.  Its  power  will  be  so  great  that  though  the 
ihip  is  rolling,  still  the  force  of  magnetism  will  be  greater  than  the  mechanical 
force  of  the  ship,  that  is  to  say,  the  mechanical  force  through  the  pivot :  the  needle 
will  retain  its  position,  it  will  indicate  truly,  and  you  will  know  whiftt  you  are  about. 
It  is  not  simply  that,  however ;  you  have  not  got  a  constant  quantity  to  deal  with. 
If  you  knew  your  errors,  or  always  measured  your  errors,  you  would  have  some 
guide;  but  you  have  not.  From  the  moment  the  ship  is  launched  there  is  a 
diminution  of  the  magnetism  of  the  ship  going  on,  ana  it  is  going  on  for  years. 
And  that  is  not  enough ;  it  is  an  imequal  quantity ;  you  cannot  measure  it.  It 
varies  with  the  nearness  of  the  magnets  to  the  iron  ;  it  varies  with  the  course  you 
steer,  with  the  rapidity  of  change  in  the  course.  These  are  really  all  alterations  wnich 
joa  cannot  provide  for.  Then,  again,  the  magnets  themselves  are  subject  to  diminution 
of  nower.  Placed  as  they  are  at  right  angles  to  each  other,  they  all  three  operate 
to  decrease  their  own  magnetic  power,  and  to  increase  the  evil.  Common  sense  dic- 
tated at  once  the  sweeping  the  whole  of  these  awav.  I  do  protest  against  the  course 
that  has  been  taken  in  opposition  in  this  matter.  When  a  gentleman  comes  here,  takes 
time  about  a  public  question,  and  ofiers  to  exhibit  his  process  in  the  face  of  any  one 
in  committee,  or  to  explain  it  to  any  one,  I  do  protest  against  subordinates  setting 
themselves  up  in  opposition.  We  hear  that  the  Admiralty  themselves  are  not 
opposed  to  it.  They  give  every  facility  that  is  wished  for.  The  Officer  under 
imose  eye  the  experiment  was  carried  on.  Captain  Cochrane,  told  mc  that  Mr.  Hop- 
kins was  so  ill  that  he  (Captain  Cochrane)  told  him  that  he  would  kill  himself:  the 
•ereritr  of  the  weather  was  so  mat.  Yet  what  is  the  fact  ?  When  the  Beport 
opon  this  experiment  is  made,  what  is  it  ?  Instead  of  allowance  being  made  for  this 
raitleman's  illness,  it  is  stated  that  he  was  eighteen  days  performing  the  operation, 
f^ow,  I  want  to  know,  on  a  first  experiment  of  such  magnitude  as  this,  and  on  so 
important  a  subject  as  this,  when  he  was  operating  a  great  deal  to  acquire  know- 
ledge, why  the  question  of  time  is  to  be  considered  at  all?  But  I  will  not  deal  with 
this.  I  will  just  state  the  facts,  and  leave  you  to  judge  for  yourselves.  Mr.  Hopkins 
hag  never  recovered  himself,  and  I  doubt  if  he  is  Ukely  to  recover.  Captain  Cochrane 
told  me  he  thought  he  would  have  killed  himself  if  he  had  continued  his  labours.* 
He  remonstrated  with  him  upon  the  subject ;  but  Mr.  Hopkins  felt  the  importance  of 
his  experiments,  and  he  thought  he  ougnt  to  continue  them.  But  instead  of  allow- 
ance being  made  for  his  illness,  instead  of  allowance  being  made  for  the  severity  of 
the  weatl^,  instead  of  allowance  being  made  for  the  fSfict  that  he  was  only  able  to 
work  three  or  four  hours  a  day,  in  this  report  it  is  objected  that  he  was  eighteen 
whole  days  employed  upon  it.  If  you  take  the  working  hours  employed,  it  would 
have  amounted  to  three  oays.  But  tf  it  had  been  thirty  days,  it  has  nothing^  to  do 
vith  the  scientific  bearings  of  the  question.    I  really  put  it  to  you — does  it  not 

•  Mr.  Hopkins  has  since  died.— Ed. 
VOL.  XI.  T 
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mark  the  utter  vrv^t  of  po^fi4enoe  tliey  h»Te  iu  their  ovni  opposition  when  they 
make  statements  of  that  description  ?  4  do  protest  against  them-  I  ^o  sympathiso 
entirely  with  Mr.  Hopkins  in  liis  illpesa,  ^,nd  t  think  it  bespe^lcs  our  ponsideratiou. 
I  perhaps  may  hftve  spoken  warmly  ]jpon  the  ^ntyect;  but  4  ^o  thijik  th»t  public 
^airs  ^nould  pot  be  so  trifled  with,  find  mei^'s  i^iterests  so  u^ajrly  prejudiced. 

Sir  Feepebick  J^joolsox  ;  J.  ap^  ^n^ious  to  gay  a  fc^-  ^^ords  ^p<m  tins  q^P** 
tion.  I  think  it  is  a  ^nat*ter  of  tl^p  ^pat^st  possible  r^mt  t^hat  l^>.  £top1uns 
is  not  hero  hii^iselfj  p9  he  vou^d  haTp  bpcn  e?^<ibled  to  g^e  up  some  more  de- 
tailed information  with  rpgard  to  thp  effect^  upon  all  thp  compasses  of  the 
'*  Northumberland."  As  far  as  I  have  heard,  the  results  pf  his  fir8|;  operations, 
which,  I  think,  took  place  in  April,  or  somewhere  about  ^hen,  were  that  no  per- 
ceptible effect  Tiras  produce^.  Those  operations  were  onjy  on  thp  hl4l,  I  tliink.  J^ 
I  right.  [Mr.  Hopkins,  junr. :  Quite  right.]  And  they  had  no  appreciable  effect 
upon  tho  C0];ipa«8e8.  I  do  not  know  precisely  all  that  has  taken  place,  since  I 
believe  there  nas  been  a  Ipng  correspondence  iipon  tho  subject.  Into  that  I  do 
not  enter,  becai^sc  refilly  I  am  imperfcc|:lv  ftc<l"aiiitpcl  wjth  it.  Put,  suWquently, 
Mr.  Hopkins  repeivpd  permission  from  tl^e  Admiralty  to  operate  upon  the  '*  Kortn- 
umborlan(|"  ^p  SJiperpess.  I  think,  as  Capt^  fishboump  tfuly  faid,  it  shows 
ilr.  popkm^*  great  xpal  in  this  cjiiise,  t)iat  ui  that  terrible  weathe^  he  operated  upon 
that  ^hip  at  Sheernpss.  It  must  have  been  a  frightful  task  for  l^Ir.  Hopkins.  But 
I  think  ^l  tha^  ^re  liaro  to  cousidpr  hero,  as  practical  men,  is  what  are  the  results 
tl^at  haTo  bepn  ol)tained  from  those  operations  r  Now,  I  lia ve  not  seen  any  detailed 
statement  pf  the  ooseryations  made  by  the  Compass  Department  subsequently  to  t^ 
operatioii  of  Mr-  ^opkins.  If  those  operations,  on  the  yrliole,  had  no  more  effect 
than  tUcy  ha4  before,  in  consequence,  as  Mr.  Hopkins  stated  to  iis  to-night,  of  the 
compaese^  heiug  at  too  great  a  djsfaiice  from  the  sides  of  the  ship  for  tliose  operaljons 
to  haTp  finy  oQect,  then  I  tliink,  so  far,  the  eflects  afe  still  notlung.  But  wheu 
T>e  pomc  t*>  *^bp  pthejr  operation;*  on  the  beanjs,  all,  who  liare  even  the  slightest 
^cqujfintance  >vith  magnetism,  must  knp^y  th^it  to  rub  apy  beams  of  iron  witli 
powerful  plectro-mamets  yrill,  of  course,  produce  yery  greaf  effects  upon  the  cou^- 
passes  i|i  their  neighbourhood. 

Captain  Selwyn  :  No ;  not  imless  they  ^re  pojarized. 

Sir  Fbedebick  Nicolson  :  Well,  I  mean  it  they  are  done  in  a  proper  manner. 
The  question  is  this — have  all  these  cqmpa§ses  beep  affected  ali^e  ?  Can  tho  navi- 
gator of  that  ship  feel  confident  that  pe  starboard  comjwss,  the  poop  compass, 
the  port  compa.«8,  are  all  pointmg  ip  tjie  ^aine  direction.  1  have  been  tola  that  there 
is  4  variatioi^  pf  4i  points  betiveen  two  qf  those  compasses.  rCaptain  yisnnoiRXK : 
Tliat  is  nqt  porrect.]  I  am  only  stating  what  t  have  been  toltf  by  excellent  authority. 
And  n^ore  tlian  that — that  the  piagnet|c  force  which  1ms  been  produced  uiwn  tliosc 
beams  by  tlie  operation  of  rubbing,  has  altered  considerably  j  as  miichj  in  about  t^ro 
months,  as  one  point  in  one  compass,  so  that  we  have  }iere  two  variable  elemeut? 
of  great  importance.  If  we  could  feel  tnat  thorou«;l|  confidence  in  the  operations  of 
Mr.  Hopkins  tliat  he  fpels  himself — if  yrc  could  feel  thorouglily  convinced  t^iat  by 
these  operations  ve  are  tp  get  rid  of,  and  to  get  rid  of  pcmianeptly,  the  greater  part  of 
the  deviatipn  (not  only  got  rid  of  it  for  a  time,  but  get  rid  of  it  altogether),  then  there 
can  be  no  question  tliat  Mr.  Hopkins  has  done  us  a  great  service ;  and  if  those 
experiments  are  unsatisfactory  to  him,  all  I  can  s^y  is  that  it  is  a  great  pity  they  weri^ 
not  con|;inucd.  However,  I  have  reason  to  know  that  Mr.  Hopkins  reported  on  the 
24th  of  January  that  he  had  finished  his  operations.  It  was  m  consequence  of  that 
report  that  the  operations  ceased.  With  regard  to  ^he  experiment  to-iiight,  I  would 
only  say  one  word.  It  appears  to  me  ^hat  to  use  a  large  needle  like  that,  which 
is  BO  lon^  in  proix>rtion  to  t)ie  T>-idt}i  of  the  mo4el  and  tp  tl^e  magnets  along  it,  it 
cannot  give  proper  result^ .  I  ani  perhaps  not  aware  what  thosp  results  are ;  but  I 
cannot  help  thiiiking  thai  that  pompas§  card  is  in  a  yery  different  position  with  rejard 
to  the  iron  round  it,  from  whf^t  a  small  needle,  which  you  may  call  ap  infinitesimal 
needle  compared  with  the  length  of  the  ship  would  be  with  regard  to  the  iron  in 
the  hull  01  a  ship.  I  only  hope  that  if  there  is  any  doubt  in  this  matter  that 
thoM  who  are  able  to  give  Mr.  Hopkins  further  facilities  for  canning  on  his  eiperi- 
monta  will  do  so.     The  subject,  as  i^  has  been  trujy  rQmarkod  both  by  Captain 
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fishbovtme  and  BJ^  tlie  lectnrer,  19  one  of  yaat  importance.  I  36  hwpe  one  thing 
—that  if  thel^  \h  any  cbi-tespondehce,  tlmt  it  ^U  be  inored  fot*  hy  §bme  IHLemhet  erf 
PtoKament,  in  otder  tliat  the  jitiblic  ttiay  sed  it.  I  think  it  tabula  be  6f  the  g^reiititet 
adTiiitage  oil  all  trfdi^s  that  ^e  ihduld  cleariy  know  and  uhderstand,  ad  we  did  the  othet 
flight  about  ttcTfets  and  broadsides,  what'  men  in*  an  official  position  thlhk  about 
theae  things.  1  aitt  sure  When  peopk  come  together,  and  th^se  tnbjectd  are  discussed 
rlmicablj,  the  truth  is  niore  likely  to  be  arriyed  at  thAtt  when  officials  ti<5  ttp  theit 
reports,  and  M  Ad  oti^  see  them. 

Captein  UrOfelit :  1  thilik  that  thto  present  Admiralty  Woidd  gite  ererjr  facilitjr  foJr 
all  these  eii)^ineut«. 

The  Citimau*  t  Hie  ^ncStitJli  befbJ'e  us  is  the  de-magnetizatldti  of  11^  VesAfelii. 
Upon  that  object  ^e  shall  be  happjr  to  heAir  -^J^hat  yon  haV6  t^  «iy.  We  ftrc  not 
hcttJ  to  consldfet-  i^h&t  the  AdmiimJ^  will  dd  6i»  ^ill  nOt  do. ' 

Oantain  l2r<*feAM  :  I  can  only  Bay  that  1  hdrfe  Md  im  iron  ship.  Hw  cOihJiasscB 
derlatfed  about  tWo  ^ihte.  I  hatd  itfeered  with  her  in  a  thick  fo^,  haVing  made 
erery  afloi^todii,  Ima  hit  out  mark.  Cat)taih  SthiTigfe  fewung  hs.  We  Wfere  sWurig  in 
Portsmouth  httt-b^ur  and^at  ShedrtieSs. 

Captain  FiSHBotr^iris :  But  thiit  ii  not  the  question. 

Captain  I^g6aiI  :  I  thought  that  the  swinging  a  ihib  Was  to  find  Otit  the  deViatioh 
of  the  Compass.  By  swinging  the  ihip  you  cah  find  me  deriation  of  the  cbm^SB, 
and  Jrou  Ctth  allow  for  the  error. 

Mr.  Bmx  GtLLWifAT :  I  will  liidke  A  fe^  i<emaA*  in  htrict  aceorditnce  With  the 
TObject  of  discussion.  I  admit  that  the  Subject  in  ohe  of  imttitaoimt  itaportance. 
It  {g  a  qttc6lion  inVolvihg  the  talUe  of  etelrn'on  shij)  in  Hei*  Majesty's  Naty,  and 
hi  the  mercantile  marine  of  the  country.  T^^  paper  states  that,  m  coiiseqnehee  of 
the  "  Northutnberlahd'*  being  built  ih  a  certain  position,  thAt  position  necessarily 
aMowed  the  construction  to  absorb  into  it  a  certaih  magnetic  power.  The  remedy 
proposed  is  to  de-magnetize  the  hull,  and  thus  i»ediibe  the  Ship  to  a  normal  condition. 
Ttere  is,  howerer,  ih  connection  With  the  question,  I  subijiit,  some  other  consideHi- 
tions.  The  flrtt  thought  that  stHkes  int  mihd  iM  this,  thdt  if  a  ihip  in  a  certain 
position,  in  a  glyen  tinife,  can  absorb  within  itself  M  ceHAin  itmonnt  of  toagnetic 
power,  the  same  laW  Will  afitect  it  "t^hieh  at  sea  &t  in  hAi'bbi*.  So  fiti*  as  an  opinion 
may  be  formed  upon  the  merits  of  the  inrentioxl,  I  think  generally  We  shall 
be  agreed  that  It  is  quit©  possible  to  de-ptdariiJe  the  htdl  ahd  bring  it  into  a 
normal  condition.  But  I  think  it  Will  be  adniittcd  that  the  evil  ttiar  again  recur. 
rOflptain  FidHBbiriJTE :  Ko.]  I  am  ohl^  going  to  say,  itt  connectioii  With  that 
remairkj  that  I  am  exceedingly  glad,  tind  I  hope  tnat  at  etci^  meeting  such  ds  this, 
the  pthniry  objects  ahd  the  taltiO  of  brery  Jjlan  affiscting  the  interests  of  tbe 
Muntry  wffl  fe^ially  fbrth  pdrt  of  the  6birei^ti6n»  thAb  tili^  made  heUe.  (Question.) 
If  I  am  t^  be  so  frequently  feAUed  to  otdfcfr,  I  really  don't  know  how  I  can  proceed. 
I  hope  I  ain  dealing  with  the  questibh,  but  these  interruptions  thrOW  me  out. 

the  ChaH^ait  :  Ydu  bifc  unite  hi  order. 

Mr.  iBtLL  GhALtowAT :  I  ato  exceedingly  dbliged,  but  gefltleWWi  will  excuse  me. 
I  Ate  not  d  refy  educated  man.  I  worked  With  €feoree  SteveittOA  Wheh  I  WAS  a 
jeuih,  and  I  haVe  had  to  woA  niy  way  through  Ufi^.  I  know  well  I  #peak  to  prac* 
tidal  men,  tod  1  tey  it  hero  bbldly,  that  there  ha^-e  been  irferiotii  plan*  of  ^rttfAinount 
likie  and  national  importance  stiblnitted,  froin  tiihe  pi  time,  to  the  several  public 
depAJrtlhentA,  and  thit  those  platra  have  been  inet  With  Cold  neglect  aftd  diWepect,  to  the 
dif  honour  of  our  natioh.  Having  said  sO  innch,  whieh  Wotild  not  have  been  skid  but  for 
the  little  interruption,  I  come  direct  to  the  question.  And  the  question  is  this,  a  coih- 
pensating  compass,  coiistrncteA  ux>on  correct  scientific  principles,  ii  the  beftt  in  my 
numblo  opinion  to  stipport  arid  eflfectiteiy  pi'eser^-e  the  nottaal  rtate  of  every  vessel 
which  has  been  operSed  ujion  by  Mr.  Hotjkfns,  and  I  give  hito  credit  SO  fer,  ftnd  I 
fubmit  that,  after  that,  you  Want  a  perfect  coinpenAating  bottipasfl,  and  that  th*,t 
eimp^n  can  be  ph^duccd. 

€aptain  StLlrYy,  R.N. :  If  you  #ill  AllbW  me,  Mr.  Ohairnian,  to  pah  to  the 
Uluttitting  bdard^  Ifsh^  ^hlipi,  Ih  some  pojnte,  m^^  my  meaning  more  dear 
than  1  should  otherwise  be  able  to  do.  I,  of  course,  join  eVery  other  aprtiker 
in  recdgnieing  the  ©nottnoua  importance  of  this  sulgect,  not  less  to  those  who  follow 
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the  sea  as  a  profeBsion,  than  to  those  who  are  carried  on  it ;  and  as  a  Tcry  gmt 
number  of  soldiers  wiU  be  among  these,  they  will  also  recognise  the  importance  of 
the  subject  in  this  Institution.  Now  I  should  wish  to  point  out  that  if,  as  soma 
might  imagine,  we  were  here  merely  to  listen  to  a  very  able  discourse,  and  to  see 
cleverly  illustrated  the  iaot,  that  jnagnets  affect  magnets  when  they  are  placed  nosr 
each  otiier,  we  might  so  away,  feeling  that  though  we  had  been  amused,  we  had  not 
been  taught  yery  much.  But  I  submit  that  there  is  a  much  deeper  lesson  to  be 
learned.  It  is  that  such  a  thing  as  induced  magnetism  exists  outside  and  apirt 
*from  the  natural  attraction  of  a  mass  of  iron.  That  is,  the  attraction  of  an  ordinal/ 
iron  ship  may  be  often  quite  a  different  case  from  that  of  a  ship  which,  bj  thie 
operation  of  hammering,  or  the  meridian  in  which  she  has  been  laid  down,  or  other 
natural  causes,  has  become  herself  a  great  magnet,  and  is  then  capable  of  inducing 
magnetism  in  all  masses  of  iron  in  its  Ticinity,  always  of  a  contrary  name.  Now  the 
very  first  illustration  I  wish  to  make  of  that  is,  to  ask  you  to  remember  a  little 
instrument  called  the  astatic  galyanomet^r,  in  which  two  needles  are  placed  with 
their  poles  opposite.  The  whole  object  of  that  arrangement  is  to  produce  a  needle 
which  oscillates  extremely  slowly ;  which  has  no  direotiye  tendency  due  to  the 
earth  at  all ;  which  will  constantly  point  east  and  west,  instead  of  north  and  south, 
and  which  is  therefore  most  sensitive  to  any  electric  current  passing  round  it.  Now 
when  you  take  magnets  and  put  them  into  a  ship  as  correctives  of  erring  magDets, 
or  when  you  take  a  Barlow  s  plate — ^which,  if  I  draw  the  compass  bowl  <m  the 
standard  compass,  as  we  generaUy  have  seen  it  applied,  and  as  it  is  still  apphed,  is 
an  iron  circular  plate  placed  in  that  position,  in  tront  or  rear  of,  and  in  close  vertieal 
proximity  to  the  bowl— what  have  you  done  ?  You  have,  it  is  true,  rendra^  tiie 
compass  insensible  to  the  magnetism  outside  it ;  but  you  have  not  less  done  so  with 
regard  to  the  magnetism  of  the  earth,  than  with  regard  to  the  magnetism  of  the 
ship.  You  have  made  by  your  error  an  excessively  slu^eish  compass,  whose  erih 
Captain  Fishboume  has  by  no  means  exaggerated.  So  if  you  place,  as  is  done  in 
the  present  day  in  the  merchant  service,  magnets  under  the  deck,  you  have  dome 
precisely  the  same  thing  in  another  direction.  By  destroying;  the  tendency  of  the 
magnet  to  point  to  the  north  pole^ — (I  must  be  allowed  to  pomt  out  that  in  using 
these  terms  we  are  always  using  them  wrongly ;  in  fact,  it  is  the  south  pole  of  the 
magnet  that  points  to  the  north) — we  have  lessened  the  tendency  of  this  needle,  which 
is  our  "  guide,  philosopher,  and  friend  "  to  point  truly  ;  and  we  have  made  it  only 
sensitive  to  the  near  actions  of  bodies  which  we  have  interposed.  Therefore  I  laj 
that  when  the  Compass  Department  adopted  such  suggestions  as  the  Barlow  plate,when 
they  adopted  such  other  suggestions  as  corrective  magnets,  and  accepted  deviation!, 
when  they  refused  to  displace  such  magnets,  thouffh  conscious  that  they  sometimes 
only  made  the  errors  greater,  then  we  were  going  m  the  wrong  direction.  Instead 
of  eliminating  the  errors,  we  were  piling  up  other  errors  in  attempting  the  remoTil 
of  those  we  had  already  got.  If,  on  the  contrary,  we  take  the  ship,  and  we  oonsidsr 
her  as  a  mass  of  iron  whose  attraction  for  the  compass  must  necessarily  be  felt,  but 
whose  induced  magnetism,  which  is  quite  a  different  thing,  is  entirely  in  oar  own 
power,  so  much  so  that,  given  any  compass  at  any  part  of  any  ship,  we  can,  by  pro- 
perly managing  the  induced  magnetism,  entirely  do  away  with  the  evil  effects  of  it| 
we  shall  be  proceeding  in  the  right  direction.  I  cannot  say  that  in  an  iron  ship  wc 
can  make  the  compass  as  sensitive  as  in  a  wooden  ship,  for  this  would  be  to  pr^ume 
that  there  is  no  great  mass  of  magnetic  matter  or  attractive  matter  near.  That  we 
cannot  do.  But  we  can  do  away,  by  scientific  treatment,  with  the  great  evil  of 
induced  magnetism.  This  is  what  Mr.  Hopkins  has  most  abl^  shown  us  can  be 
done.  Whether  he  has  carried  it  to  the  extreme  point  of  perfection,  which  the  Com- 
pass Department,  long  as  it  has  existed,  ought  .now  to  have  attained,  is  quite 
another  question.  But  I  do  say,  that  a  body  ckimine  to  be  a  scientific  body,  as  I 
presume  the  Compass  Department  is,  should  be  very  mr  from  refusing  credence  or 
acceptance  to  those  who  come  before  it  with  a  new  plan,  which  does  something  which 
they  could  never  do  in  their  lives  before,  because  he  does  not  at  once  do  the  whole 
of  that  which  they  could  never  do.  This  is  the  state  of  the  case  at  the  present  time. 
I  do  say  it  is  one  of  those  lamentable  instances  where  vested  interests  make  men 
blind.    Unfortunately,  I  am  afraid  none  of  us  are  exempt  from  such  blindness ;  but 
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I  Chink  this  u  one  of  those  instances  where  the  screw  from  the  outside  may  properly 
be  put  on  with  pressure,  where  public  opinion  may  say,  "  We  care  notliing  whether 
Ihwe  were  methods  which  you  were  taught,  and  which  therefore  you  beUeve ;  but 
we  do  care  a  Tery  great  deal  whether  one  life,  let  alone  ten  or  ten  thousand,  is  or  is 
not  sacrificed  to  the  errors  of  the  compass,  and  to  the  consequent  wrecks  of  ships/* 
It  is  not  a  question  which  should  ever  be  decided  by  the  Compass  Department  at  all ; 
they  are  not  the  persons  to  do  it  in  any  sort  of  way.  For  not  among  those  who  have 
sedulously  belieyed  from  their  youth  in  a  certain  system,  will  you  ordinarily  find  the 
adoption  of  new  ideas.  They  go  in  the  groove  in  wliich  they  have  been  taught,  but 
they  nerer  adopt  new  principles.  It  is  too  much  to  expect  of  human  nature.  But  do 
not  let  us  allow  them  to  stop  eveiybody  else.  I  want  to  see  this  subject  taken  up 
fiiiriy  by  scientific  men  in  a  scientific  spirit,  not  in  a  spirit  of  partisanship,  but  because 
these  are  great  truths,  which  afiect  materially  the  happiness  of  thousands  yet  unborn, 
and  because  truth  is  to  be  sought,  though  she  be  at  the  bottom  of  the  well.  Now  to 
follow  out  this  illustration  a  Uttle  further,  I  beg  you  to  obserre  that  every  ship  having 
been  made  a  magnet  by  the  induction  process,  is  herself  suspended  in  water  over 
another  great  magnet,  namely,  the  earth  ;  and  that  the  familiar  instances  wliich  we 
have  constantly  roimd  us  of  masses  of  metal  lying  for  some  time  in  a  certain  direc- 
tion, such  as  pokers,  becoming  by  the  mere  inductive  action  of  the  earth,  magnets 
themaelves,  are  sufficient  to  convince  us  that  this  earth's  magnetism  is  capable  of 
re- acting  on  the  ship's  masnetism,  and  that  the  errors  in  the  ship's  compasses  from 
that  aource  are  to  be  guarded  against  most  closely  ;  not  alone  by  swinging  the  ship 
at  Sheemess,  to  ascertain  what  she  is  going  to  do  in  South  America,  but  by  close 
sftronomical  observations,  combined  with  a  record  of  those  observations,  such  as  to 
enable  as  to  say  how  much  good  Mr.  Hopkins  or  any  other  person  may  have  done 
hr  us,  or  in  how  much  he  nuiy  have  failed  to  do  it.  In  this  Institution  our  object 
can  but  be,  that  the  course  of  science  should  be  advanced.  I  do  say  that  tliis  is 
one  of  those  subjects  which  should  be  stronely  reconmiended,  in  the  face  of  anything 
the  Compass  Department  may  say,  and  should  be  followed  out  to  what  the  Americans 
call  the  "bitter  end." 

Mr.  CoBBiSH  :  May  I  ask  if  the  dip  of  the  needle  is  correlatively  afibcted  by  the 
deviation? 

The  Chaibmak  ;  No.  The  dip  of  the  needle  is  the  angle  which  it  makes  with 
the  horizon,  in  the  plane  of  the  declination,  or  deviation  from  the  true  meridian. 

Captain  Selwtn  :  There  is  another  observation  with  which  you  will  allow  me  to 
fupplement  what  I  have  said  before.  It  is  that  the  beams  which  before  were  acted  upon 
having  been  only  in  the  neighbourhood  of  certain  compasses,  would  afiect  them,  out 
could  not  be  expected  to  affect  the  whole  of  the  compasses  of  the  ship. 

Captain  Biajcish,  B.N. :  Can  you  tell  us  whether  a  beam  in  a  state  of  magnetism 
would  have  the  same  efiect  on  a  ship's  compasses,  as  the  ship's  sides  have  ? 

31r.  Hopkins,  jun. :  A  greater,  but  a  diff*erent  eflfect. 

Captain  Bbamish  :  A  cUfferent  sort  of  efffect,  because  the  ship  is  built  with  her 
head  to  the  north,  and  her  stem  to  the  south,  while  her  beams  run  east  and  west  ? 
Are  the  compasses  affected  in  the  same  sort  of  way  as  they  are  by  the  sides  ?* 


•  The  following  answer,  omitted  at  the  time,  was  subsequently  communicated. — Ed. 

•*  The  magnetism  of  the  transverse  beams  in  vessels  built  in  a  N.  &  S.  direction, 
has  been  carefully  examined  by  my  father,  in  the  case  of  the  "  Northumberland." 
These  iron  beams  which  had  acquired  polarity  while  in  an  east  and  west  position — 
the  ship  being  north  and  south  m  building — were  foimd  to  have,  not  two  dissimilar 
poles  at  their  extremities,  like  an  ordinary  magnet,  or  Uke  the  hull  of  the  ship  itself, 
but  a  north  pole  at  each  end,  and  a  powerful  south  pole  in  the  centre.  Immediately 
over  this  central  south  pole  of  the  beam,  the  poop  binnacle  of  the  "  Northumber- 
land "  has  been  placed. 

Tkus  singular  feature  in  the  magnetism  of  the  transverse  beams  has  been  entered 
into  in  Mr.  Hopkins's  report  to  the  Admiralty,  and  the  nature  of  these  magnetic 
currents  have  been  minutely  delineated  in  the  diaprams  accompan^nag  tlmt  reix)rt." — 
K.  H. 
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Sir  Frederick  Nicolson  :  I  should  like  to  tisk  you,  did  you  apply  the  electro- 
magnets to  any  of  the  iron  stanchions  itt  or  near  any  of  the  other  compasses  ? 

Mr.  HoPKiKS,  jun. :  Not  near  the  compasses. 

Sir  FREDERict  NrcoLBOir :  Where  ?  perhAps  you  will  tell  us  in  ybiir  re^ly. 

Mr.  HopKWS,  jun.  t  I  must  agdin  throw  myself  on  your  kind  considetatieil.  I 
assure  you  that  if  my  fether  had  been  here,  he  -irould  hare  been  able  to  answer  ererf 
question  satisfectorily.  The  first  point  thAt  has  been  referred  to  by  AdmihJ  Ryder 
was  t*rhether  the  process  T^onld  remove  the  heeUng  error.  My  fether  maintains  that 
it  would ;  that  the  whole  of  the  inagiietism  being  taken  liway  from  the  beam,  there 
would  be  nothing  to  affect  the  Compass.  Mr.  Grdter  asked  the  questiofl  a«l« 
whether  it  wte  easy  of  application.  With  the  assiiitance  wb  had,  we  only  had  fonf 
riggers — no  other  people  helped  us,  and  I  carried  ihy  fiither's  instruments  on  board 
*— we  found  it  rery  easy  indeed,  fkr  etisier  than  I  ftt  first  apprehended.  Sir 
Frederick  ISTicolson  first  of  all  alluded  t6  the  feet  that  Otiptain  Evans  had  main- 
tained after  my  father's  first  operations  on  the  *'  Northumberland "  that  no  J)e^ 
ceptible  change  had  taken  place  on  the  compass.  But  Captain  Evans  referred  to  a 
compass  situated  on  the  poop  or  in  the  middle  line  of  the  ship.  My  father  was 
aware  of  the  feet  that  at  that  place  there  was  no  effect ;  but  inasmuch  as  the  com- 
passes would  be  exposed  to  the  magnetism  of  the  beams,  What  my  fether  proposed 
to  do  on  that  first  occasion,  wiii  to  remove  the  inagnetishl  froni  the  hull ;  and  that 
compass  held  within  a  few  feet  of  the  hull  on  the  exterior  all  round,  showed  a  con- 
siderable reduction  of  the  acquired  magnetism.  With  reference  to  anbther  piAnt  to 
which  Sir  Frederick  Nicolson  alluded,  viz.,  what  compasses  were  referred  td  oH  board 
the  "  Northumberland,"  as  having  their  deviation  reduced  : — ^The  poop  compass  is 
placed  about  four  feet  from  an  iron-beam ;  the  two  steering  compasses  stand  3  ft.  8  in. 
underneath  the  same  iron-beam.  Of  course,  it  is  clear  that  these  steering  compassei 
are  too  near  the  iron-beain,  whether  it  is  In  a  neutral  Wate,  or  whethet*  it  is  in  a 
magnetic  state.  But  the  efffect  upon  the  poo^  eompas^  i§  recorded  ill  tho  taWf 
which  I  have  already  handed  in.  A  corresponding  iihproveiilettt  i^ras  produced  linon 
the  two  steering  compasses,  but  not  to  the  same  extent,  standing  ad  they  do,  ii*ritnin 
so  short  a  distance  of  the  beam.  From  the  feet  of  the  beam  having  been  twrered 
with  wood,  the  beam  could  not  be  got  at. 

Captain  FlBHBOtmNB  :  One-half  only. 

Admiral  RmoERt  Could  not  the  wood  have  been  stripped  off? 

Captain  Fishboitrnb  :  Yes,  but  they  had  no  authority'. 

Admiral  RtDer  t  Captain  Cochrane  had  none  ? 

Captain  FiSHBOTmitE :  He  had  nothing  to  do  with  It. 

Mr.  Hopkins,  jun. :  Then,  it  was  ofcjeoted  that  the  standard  compass  remained 
exaotly  in  the  same  state.  The  standard  compass  stands  about  there  (pointing) ; 
and  it  was  asked,  how  was  it,  while  there  was  an  improvement  upon  the  pdop  and 
the  two  steering  compasses,  that  the  standard  compasd  showed  no  change  at  all  ? 
That  may  be  answered  very  simply.  The  beams  imdemeath  the  standard  compass 
were  left  alone,  and  not  touohefd.  So  this  compass  just  illustrated  the  ikct,  that 
whilst  the  hull  was  de-polarized,  no  perceptible  change  took  place  itt  the  compass 
unless  the  beams  were  de-polarized  also.  Here  four  or  five  beams  were  de-polarized ; 
this  last  beam  was  not  completed.  A  question  has  also  been  raised  as  to  whether 
the  effect  will  last. .  I  think  my  fether  mot  this  point.  I  have  here  a  note  with 
regard  to  the  possibility  of  the  ship,  after  Undergoing  de-magnetdsatioo,  becoming 
magnetic  a  second  time.  He  says  it  hat  been  proved  that  auch  an  effect  never 
oociu^.  The  hard  iron  with  which  a  ship  is  constructed  will  retain  its  aoquiied 
magnetism  for  manv  years,  but  when  it  is  onde  destroyed,  it  will  not  return,  unless 
the  ship  be  elposea  to  re-hammering.  I  do  not  think  there  is  any  other  point  that 
I  need  now  dwell  upon.  I  may  state  that  my  fether  offered  that  some  officer 
should  be  sent  on  board,  but  it  was  not  responded  to. 

Sir  Frederick  Nigolson  :  In  the  table  you  showed  us  a  little  trhile  ago,  there  is 
no  allusion  to  the  starboard  compass.  Is  there  any  reason  for  that  9  There  is  only 
allusion  to  the  poop  compass. 

Mr.  Hopkins,  jun. :  The  reason  of  that  is  this : — ^Before  commencing  any  opeiar 
tion  at  all,  the  ship  had  been  swung,  and  the  table  of  deviations  was  handed  to  ni. 
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Thai  table  did  not  recc^rd  the  d9Tiatioiis  of  the  starboard  compaBs,  but  only  of  the 
port  compass,  i^nd  the  consequence  was  we  took  that  colymn. 

Oipt^  FisKSOlJSNE  :  I  may  mei^tion  that  the  reason  why  the  doyiations  of  the 
starbpard  compasses  were  not  giyen  was  this,  that  the  indications  werp  so  unsatis- 
fivtoiy  that  ther  would  not  record  them.  They  had  to  shake  the  composes  to  get 
i^dutations.    That  shows  the  advantage  of  ^uch  ^  table. 

!fhf  CuAUtHAV :  I  am  sure  the  meeting  will  return  their  thanke  to  Mr.  Hopkins 
for  the  very  interesting  and  yaluable  paper  which  he  has  read  on  behalf  of  his  father, 
whose  abs^ice  I,  in  common  with  all  present,  dpeply  regret.  I  wish  to  make  one  or 
twp  obsenrations  with  regard  to  the  operations  which  hare  been  performed,  not  with 
thp  riew  of  criticising  unwvourably  tpe  result  we  Ijaye  heard  this  evening,  because  I 
thinjc  we  m^ist  all  be  satisfied  th^t,  a^  fa^  ^  the  expe^ments  have  been  conducted, 
(hey  I^y^  hecQ  complete,  and  h^ve  been  satisfi^torj  i^lso  ;  but  with  regard  to  the 
4e-inagneti«ation  of  the  beams,  X  think  it  is  only  fa^r  to  Mr.  Qopkins  to  observe,  that 
if  in  tfp  operation  of  passing  the  magnets,  they  are  not  carried  beyond  what  may  be 
called  the  poles  of  the  magnet  beam,  they  produce  seconc^ary  poles ;  and,  therefore,  in 
theee  beams,  which  were  onjy  partially  stripped,  ai^d  where  the  electro-magnets  could 
only  be  brought  to  bear  upon  a  certain  portion  of  their  length,  they  poi^ld  not  have 
prcduced  the  same  effect  which  they  would  have  produced  if  carried  beyond  their 
poles.  Therefore,  if  there  is  any  incompleteness  in  that,  it  is  capable  of  explanation. 
Then,  with  regard  to  the  de-magnetization  of  the  skin  of  the  ship,  as  far  as  the  experi- 
ment this  evening  has  been  shown,  it  must  be  satisfi^itory  to  all  present  that  the  effect 
on  the  model  was  complete  both  ways  :  first,  when  the  magnetism  was  induced  in  the 
ikin  of  the  model ;  and,  secondly,  when  it  was  driven  out  of  it  by  the  contrary  process. 
But  I  do  not  thin^  the  experiment,  as  shown  here,  quite  represents  that  which  would 
hare  been  conducted  upon  a  ship,  inasmuch  as  I  believe  that,  independently  of  the 
ekin  which  we  have  here,  a  ship  is  constructed  upon  ribs,,  that  is  to  say,  upon  bars 
of  iron,  always  vertical,  or  nearly  always  in  a  vertical  position,  but  which,  under  the 
earth's  inducing  influence,  nmy  become  magnetized.  I  cannot  believe  that  the 
process  which  oka  been  performed  here  upon  this  iron  plate  would  have  the  same 
effect  upon  an  iron  ship,  plated  not  only  with  iron  outside,  but  also  with  vertical 
ribs,  those  vertical  ribs  being  induced  magnets.  I  mention  this  because  in  an 
experiment  of  this  kind  we  cannot  altogether  connect  the  results  with  the  experi- 
ments upon  the  "  Northumberland ;"  but  I  have  no  doubt  that  the  results  must 
have  been,  to  a  yery  large  extent,  success^,  or  the  action  of  the  ship's  magnetism 
npon  the  compass  would  not  have  been  reduced  from  53  to  17  degrees.  I  bcHeve 
there  may  be  in  the  construction  of  a  ship,  that  is  to  say,  in  the  existence  of  its  ribs, 
a  means  of  return  to  a  state  of  induced  magnetism,  which  would  not  exist  in  a 
model  of  this  kind.  Then,  with  regard  to  what  a  gentleman  behind  me  observed, 
that  in  swinging  ships  you  acquire  a  knowledge  of  deyiation,  that  is  quite  true.  I 
merely  notice  the  fact  as  an  apology  to  anybody  whom  I  may  liave  called  to  order  for 
making  observations  not  strictly  in  accordance  with  the  paper.  The  swinging  of  a 
ship  is  merely  a  method  of  determining  the  action  of  the  ship  upon  the  compass ;  it 
baa  nothing  to  do  with  the  magnetism  of  the  ship,  considered  abstractedly.  My 
friend  Captain  Selwyn  has  made  a  highly  instructive  set  of  observations  upon  this 
sutgect.  There  is  one  point  to  which  ho  referred,  and  which  I  beUeve  we  must  all 
consider  as  the  one  winch  a  person  thrown  upon  his  own  resources  would  naturally 
adopt  in  determining  what  the  action  of  the  ship  is  upon  the  compass  ;  that  is,  by 
sstronomical  observations.    There  is  one  point — it  is  this,  that  in  any  geographical 

rition,  to  determine  what  the  action  of  the  ship  is  upon  the  compass,  it  will  not 
suiBcient  to  take  the  astronomical  observation  with  Uie  ship's  head  in  one  direc- 
tion, to  know  what  the  effect  of  the  ship  is  upon  the  compass  in  any  particular 
geographical  position ;  the  observation  must  be  repeated  with  the  ship's  head  in 
right,  or  ten,  or  whatever  number  of  different  positions  it  may  be  considered 
desirable  to  do  so.  So  it  will  not  suffice  to  consider  the  action  of  the  ship  upon  the 
compass  in  one  given  direction,  but  it  must  be  taken  in  a  great  many  directions.  I 
mention  this  to  show  that  the  subject  is  not  quite  so  simple  as  it  might  appear  to  be. 
[Captain  Selwtn  :  That  is  our  practice.]  I  believe  Mr.  Hopkins  wishes  to  olfcr 
some  observations  before  I  offer  the  thanks  of  the  meeting  to  him. 
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Mp.  Hopkins,  jun. :  There  is  just  one  word  I  wish  to  say.  I  should  be  btppy  to 
substitute  a  smsdler  compass  here,  as  Sir  Frederick  Nioolson  objected  to  the  siie  o( 
the  needle.  A  smaller  compass  would  show  it  rather  more  accurately  from  boM 
farther  away  from  the  sides,  and  also  from  the  ribs.  With  reference  to  the  Tcrticw 
ribs,  the  plates  are  riveted  to  the  ribs,  and  they  form  part  and  parcel  of  tlie  vfaole; 
and  as  the  whole  is  being  de-magnetized,  they  are  affected  in  the  same  way.  Their 
magnetism  does  not  extend  towards  the  needle  or  the  centre  line  to  a  greats  extent 
than  that  of  the  hull  itself. 

The  Chaibman  :  I  will  now,  with  your  permission,  offer  our  best  thanks  to 
Mr.  Hopkins  for  the  paper  which  his  father  has  been  kind  enough  to  send  us.  Hie 
subject  is  one,  as  we  all  admit,  of  the  highest  importance,  both  sociallj  tnd 
nationally  ;  and  the  country  owes  to  all  persona  who  come  forward,  as  Mr.  Hoplmi 
has  done,  giving  their  time  and  talents  to  the  development  of  a  question  of  this  kind, 
their  deep  and  grateM  acknowledgments,  apart  from  all  considerations  of  per- 
sonality, all  considerations  of  official  position,  and  all  considerations  which  may 
weigh  in  men's  minds,  except  that  one  of  striving  to  make  navigation  as  safe  as  it  cm 
be  made.  This  question  will  have  further  development  from  the  gentleman  ftm 
whom  we  have  had  this  excellent  paper  to-night,  and  ere  long  we  shall  arriw  tt 
I'esultA  which,  if  not  conclusive,  may,  it  is  hoped,  be  nearly  so. 
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ON    MANNING   THE   NAVY. 

By  James  Reddie,  Esq.,  Accountant-General's  Department,  Admiralty. 

The  Manning  of  the  Navy  is  a  subject  which  has  occupied  too  much  of 
the  attention  of  the  Government  during  the  last  twelve  years,  and  has 
been  too  often  discussed  in  Parliament  and  by  the  press,  to  render  it 
probable  that  its  importance  can  now  be  under-estimated.  But  even 
were  that  possible  elsewhere,  at  any  rate  in  this  Institution,  wheie 
naval  and  military  men  "  do  mostly  congregate,"  expressly  in  order  to 
advance  the  best  interests  of  both  services,  it  is  certain  to  be  fully 
appreciated.  A  cognate  matter,  and  one  which  can  scarcely  be  regarded 
as  of  less  importance,  the  recruiting  of  the  Army,  has  lately  occupied 
your  attention  here.  There  was  no  discussion  upon  that  occasion ;  but 
as  there  are  certain  general  principles  which  must  govern  the  regula- 
tions established  for  securing  the  best  seamen  for  the  Navy,  that  will 
be  found  equally  applicable  for  supplying  the  Army  with  soldiers,  in 
some  respects  the  discussion  this  evening  may  embrace  the  personnel 
of  both  services.  What  is  wisely  determined  as  regards  the  one,  can 
scarcely  faO  to  afford  some  key  towards  solving  difficulties  as  regards 
the  other ;  and  it  might  be  well  in  the  present  day,  if  we  were  to  revert 
more  thoroughly  to  what  used  to  be  considered  a  principle  as  regards 
these  two  great  branches  of  Her  Majesty's  Service,  namely,  to  rebate 
their  pay  and  privileges,  always  with  special  reference  to  one  another. 
However  different  may  be  the  professions  of  soldiers  and  sailors,  they 
are  still  equally  alike  in  the  service  of  the  Country  and  the  Crown,  and 
arc  equally  considered  worthy  of  all  their  well-earned  honours  by  their 
civilian  fellow- citizens.  This  consideration  enhances  the  importance 
oi  our  subject.  It  makes  me  also  all  the  more  sensible  of  my  need  of 
your  kind  indulgence  while  thus  venturing  to  bring  it  before  you,  and 
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it  enables  me  to  hope  so  much  from  the  discussion  that  will  follow,  that 
I  may  venture  to  anticipate  that  that  at  least  may  be  one  merit  of  this 
paper. 

But,  it  may  naturally  be  asked,  Why,  after  all  that  has  been  said  and 
done  of  late  years  with  reference  to  the  manning  of  the  Navy,  is  it 
now  necessary  to  revert  to  the  subject?  Has  the  problem  not  been 
solved  already  sati^actorily  ?  What  more  can  we  now  want  ?  Well, 
Sir,  admitting  the  negative  force  of  these  interrogations ;  admitting 
that  what  they  imply  is  to  a  great  extent  really  true ;  admitting  that 
much  has  been  done,  and  well  done,  for  the  fleet ;  and  that  the  naval 
strength  of  the  country  is  in  such  a  condition  of  eflSciency,  that  if  it 
cannot  be  described  as  qtute  perfect,  it  maybe  considered  as  verj^  nearly 
so ;  for  I  believe  it  may  well  bear  comparison  with  what  it  has  ever 
previously  been  in  any  time  of  peace. 

The  present  strength  and  eflBciency,  however,  of  the  Royal  Navy  of 
England  affords  one  of  the  best  reasons  that  could  possibly  be  urged 
for  bringing  the  matter  under  consideration  now,  whetfa^  in  thia  Insti- 
tution or  in  Parliament,  and  makes  the  present  the  very  best  time  for 
gravely  discussing  the  whole  subject. 

This  question  has  been  liitherto  too  often  left  for  consideration  till 
matters  were  far  from  satisfactory ;  and  new  measures  have  conse- 
quently been  hastily  adopted,  sometimes,  as  it  were,  under  panic,  to 
be  almost  as  rashly  abandoned  when  the  immediate  danger  that 
suggested  them  has  passed.  Besides,  it  does  not  follow  that  because 
we  have  now  an  ef^iently  manned  flect^  and  a  large  Naval  Reserve 
such  as  we  never  had  organised  before,  that  odr  future  prospects  are 
all  we  might  wish,  or  that  nothing  requires  to  be  done  to  insure  that 
our  fleet  of  the  future  may  be  equal  to  all  our  wants,  or  that  it  will 
continue  like  what  it  is  now.  It  will  probably  not  be  denied  that  tl^re 
are  still  some  acknowledged  diffienlties  to  be  met,  wliich  have  either 
been  experienced  or  which  are  anticipated^  notwithstanding  all  that  has 
already  been  done  to  secture  the  manning  of  the  fleet,  and  to  render  the 
Royal  Navy  popular. 

Before  proceeding  further,  however,  some  explanation  may  be  ex- 
pected as  to  this,  if  not  optimist  view,  at  any  rate  very  favom-able  view 
of  the  present  state  of  the  Navy. 

I  am  quit«  aware  that  there  has,  even  recently,  been  a  good  deal  of 
what  a  naval  officer  has  himself  described  as  '^  the  usual  naval  growl- 
ing," both  as  to  the  want  of  seamen  and  as  to  the  quality  of  those  we 
have  got.  Only  last  Saturday  we  have  in  the  Saturdcof  Review  "  that 
the  man-of-war's  man  is  not  so  valuable  an  instrument  as  once  ho  was, 
is  the  general  complaint  of  naval  officers."  But  then,  I  must  be  for- 
giren  for  saying,  this  is  really  a  veiy  old  story.  In  reading  through 
the  blue  books  of  the  Manning  Committee  of  1852,  and  of  the  Muming 
Commission  of  1859,  and  taking  the  evidence  exclusively  of  naval 
officers  on  this  point,  there  are  two  things  which  have  been  over-abun- 
dantly proved,  namely,  first  that  the  Royal  Navy  of  England  has  always 
been  going  from  bad  to  worse,  or  "deteriorating,"  ever  since  the 
oldest  Admiral  now  living  was  born ;  and  secondly,  if  these  opiuions 
were  worth  anything,  that  it  must  actually  have  gone  to  the  vetj  worst 
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several  times  sinoe  then !  Bnt  one  may  well  be  sceptical  as  to  both 
these  propositions ;  because,  while  we  find  there  are  opinions  of  this 
hopeless  kind  in  great  abundance,  there  are  also  e(|nallj  good  opinions 
on  the  other  side,  with  not  a  few  actual  facts  in  confirmation  of  the 
latter.  Even  the  Saturday  Review  adds  the  consolation,  "  that  this 
complaint  has  often  been  made  before,  and  has  always  been  disproved 
at  a  great  emergency  under  great  Admu-als." 

From  the  evidence  of  Sir  Byam  Martin,  when  Admiral  of  the  Pleetj 
before  the  Manning  Committee  of  1852,*  it  will  be  found  that  then  the 
oiily  hope  of  the  Navy  was  considered  to  be  "  impressment,"  though 
some  little  was  also  expected  from  "  liberal  bounties/*  But  we  know 
what  was  all  we  got  when  we  reverted  to  the  bounty  system,  seven 
years  after  Sir  Byam  Martin  gave  his  evidence ;  and  it  scarcely  need 
now  be  argued  that  impressment,  with  all  its  old  brutalities  and  injus- 
tices, or  indeed  almost  in  any  form  we  can  imagine,  is  entirely  out  of 
the  question  for  the  future.  If,  then,  we  hear  that  now  we  cannot 
pet  volunteers  for  the  Navy ;  well,  you  will  find  in  the  Appendix  to 
the  report  of  the  Eoyal  Commission  of  1859  (p.  392),  that  the  year  1778 
was  considered  as  "  an  interesting  period,"  because  then  the  endeavours 
to  obtain  volunteers  for  the  Navy  "  were  unsuccessfuK"  And  this  is 
JTist  the  cry  of  some  alarmists  at  the  present  day.  But,  in  fact,  I  have 
heard  the  same  ciy  from  time  to  time  during  the  whole  six-and-twenty 
years  I  have  been  connected  with  the  Naval  department.  Now, 
although  the  bounty  men  of  1859  have  been  very  well  abused,  as  in 
round  terms  mostly  "land-lubbers  and  blackguards,"  the  question 
might  be  put  to  any  experienced  sailor  or  sensible  civilian.  Whether  it 
is  likely,  in  the  nature  of  things,  that  seamen  raised  by  impressment, 
whether  now  or  eighty  years  ago,  could  possibly  be  any  better  than 
the  bounty  men  of  1859  f  Strong  expressions  to  describe  our  Navy, 
whether  of  the  past  or  present,  to  praise  or  censure  roundly,  are  simply 
natural,  if  not  ^ways  wise.  We  are  all  too  apt  at  times  to  think  and 
f*j  "the  fortner  days  were  better  than  these,"  and  so  we  need  not  be 
Mffprised  to  hear  the  laudator  temporis  acti  express  himself  thus  of  the 
N»vy.f  But  with  a  fleet  now,  during  peace,  which  numbers  about  as 
raany  men  as  we  had  throughout  the  Russian  war  ten  years  ago, 
J^HT^jr  we  ought  not  to  think  ourselves  very  badly  ofiF,  more  especially 
a»  at  the  present  time  the  waste  or  loss  to  the  service,  from  deaths, 
inralidingBy  desertions,  and  other  casualties,  is  happily  at  a  mini- 
mmn. 

I  will  only  f urtlier  premise,  that  although  it  is  my  business  to  have 
a  good  deal  to  do  with  statistics  relating  to  the  Navy,  I' do  not  intend 
to  trouble  yon  much  with  statistics.  There  is  a  table,  however,  in  the 
Manning  Commission's  Blue-book,  which  I  think  it  will  be  advantageous 

*  Bine-book.    ParlianietiliaiT'  Paper' No.  45;  seas.  2,  of  1859. 

i  I  maj  fUso  obferre  that  Admiral  Sir  Thomas  Paalej,  the  Coiiiii»nd«p-in-01uef 
*t  Portmoatfa,  is  reported  in  Tht  Times  of  2Qd  Febroaiy  as  sajins,  that  "  we  hare 
&t  thii  instant  as  iino  a  bodj  of  eeamen  in  the  service  as  En^aad  ever  possessed." 
I&  an  important  pamphlet  also,  on  The  Kavcd  JExpenditure  from  1860  to  1866  a»d 
itt  SentUs,  pablished  last  weelc,  we  have  the  present  highly  improred  discipline  and 
efficiencT  of  the  seamen  of  the  fleet  reeognised. — J.  R. 
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to  have,  with  some  additions,  upon  record  in  the  vs^uable  Jouiwil  of 
this  Institution.  It  gives  the  numbers  of  seamen,  marines,  and  boys, 
voted  and  borne  in  each  year  in  the  Royal  Navy  from  1756  to  1857, 
and  also  the  numbers  in  the  registered  vessels  of  the  mercantile  marine 
for  nearly  the  same  period.  I  have  completed  that  table  as  far  as 
possible  up  to  the  present  date,  and  shall  append  it  to  this  paper.  On 
the  walls  are  also  a  few  of  the  salient  figures  to  be  found  in  that  table, 
and  referred  to  in  this  paper,  which  may  be  useful  as  we  proceed  to 
discuss  the  question. 

For  the  sake  of  distinctness,  the  subject  of  manning  the  Navy  may 
be  considered  under  three  primary  divisions,  viz.  :— 

1.  The  boys  training ; 

2.  The  men  serving ; 

3.  The  men  reserved  for  service. 

A  further  sub-division,  however,  may  be  convenient  in  discussion, 
namely : — 

1.  Our  standing,  or  minimum  force ; 

2.  Our  contingent,  or  variable  force ;  and 

3.  Our  reserves. 
There  is  also 

4.  Our  war  levies ; 

but  that  must  be  excluded  at  present  almost  entirely  from  consider- 
ation. 

There  is  one  other  most  important  point  which  must  hot  be  over- 
looked, and  which  must  be  almost  regarded  as  a  major  proposition 
affecting  the  whole  question,  and  that  is  the  expense  of  the  si/stem.  It 
ought  to  be  an  essential  consideration  throughout,  that  whatever  is 
done  must  be  well  done  ;  and  that  the  only  system  we  can  rationally 
advocate,  whether  as  statesmen,  naval  officers,  or  civilians  connected 
with  the  service,  must  be  that  which  is  best  for  the  safety  of  the 
country,  and  therefore  for  the  efficiency  of  the  service.  But  that  being 
taken  for  granted,  surely  the  paramount  consideration  must  afterwards 
be  economy  as  to  the  expense. 

No  doubt  all  the  money  that  is  required  for  the  Navy  will  be  willingly 
granted  by  Parliament  and  the  country,  but  that  must  be  bo  large  a 
sum  that  no  waste  or  unnecessary  expense  will  be  or  ought  to  be 
tolerated.  I  must  make  one  other  observation  upon  this  latter  point ; 
for  I  have  heard  it  said  over  and  over,  and,  in  fact,  it  has  become  a 
hackneyed  expression,  that  the  country  will  grudge  nothing  for  the 
Navy,  and  that  any  amount  of  money  which  may  be  asked  for,  will  be 
readily  granted  by  Parliament.  Now  those  who  employ  this  language 
must  be  reminded,  that  when  it  was  first  made  use  of  by  some  of  the 
leading  newspapers,  the  fleet  was  nothing  like  what  it  is  at  present ; 
and  it  will  not  do  to  go  on  repeating  this  remark,  after  all  that  nas  been 
done  for  the  Navy,  as  if  there  could  really  be  no  limit  to  what  Parlia- 
ment could  or  would  vote  for  the  naval  service. 

Moreover,  we  may  be  sure  that  no  newspaper- writer  ever  made  use 
of  such  language,  without  virtually  and  in  intention  limiting  it  in  this 
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sense.  It  was  never  intended  to  be  argued  that  a  single  penny  should 
be  wUfuUy  or  unwisely  squandered,  however  much  might  be  freely 
given  to  make  experiments,  when  the  full  results  of  such  experiments 
were  not  or  could  not  be  previously  known.  The  pamphlet  already 
referred  to  must  convince  those  who  have  thought  otherwise ;  and 
therefore  it  must  be  kept  in  mind  that  economy  must  never  be  disre- 
garded in  settling  questions  like  the  present.  We  ought,  unquestion- 
ably, to  have  absolutely  the  best  si/stem  that  can  be  devised ;  but  we 
cannot  possibly  have  the  best  system,  for  that  must  be  one  that  will 
last,  unless  we  have  a  due  regard  to  economy  during  peace,  as  well  as 
to  efficiency  at  all  times,  and  especially  when  war  is  proclaimed. 

The  chief  object,  then,  of  this  paper  is  to  advocate  such  a  system  of 
manning  the  Navy  as  will  be  most  effective,  and  work  most  satisfac- 
torily during  peace  as  well  as  duiing  war.  Even  periodical  difficulties 
or  anxieties  as  to  getting  men  are  very  undesirable,  although  in  the 
event  they  have  hitherto  always  been  surmounted.  But  after  efficiency 
and  sufficiency,  I  have  had  regard  to  economy.  And  I  have  aimed  at 
dealing  with  the  system  generally,  and  with  what  we  may  call  princi- 
ples rather  than  with  points  of  detail,  thus  getting  rid  of  many  contro- 
vertible points.  For  instance,  some  may  say  that  now  we  have  a 
difficulty  in  getting  men  in  the  Navy  as  well  as  in  merchant  ships. 
Perhaps  the  only  difficulty  in  the  Navy  is  to  get  them  quite  easily 
and  vriih  sufficient  rapidity.  But,  be  that  as  it  may,  what  I  advo- 
cate, is  intended  to  get  over  all  such  difficulties;  and  even  if 
they  do  not  exist  at  present,  I  beg  still  to  claim  your  attention  on 
other  grounds,  and  in  order  that  such  difficulties  may  never  exist. 
Bat  I  wish  to  deal  with  broad  principles  and  the  general  features  of 
the  systeno,  and  not  with  details.  Because,  if  the  existing  system  is 
all  that  it  ought  to  be,  and  yet  the  Navy  is  temporarily  in  want  of 
seamen,  there  is  scarcely  a  question  for  the  members  of  an  Institution 
like  this  to  consider,  but  only  one  for  the  executive  Government  and 
the  Admiralty. 

I  shall  also  exclude,  or  wiU  notice  only  incidentally,  questions  of 
discipline  and  ship-board  arrangements,  as  not  coming  properly  within 
the  range  of  one  who  is  chiefly  conversant  with  the  civil  affairs  of  the 
Na\'y,  the  numbers  of  its  men,  and  its  annual  cost.  Not  to  appear, 
however,  to  wish  to  shirk  such  questions,  I  had  here  intended  to  quote 
a  statement  of  some  of  the  "  grievances"  which  are  alleged  to  be  even 
now  felt  by  men-of-war's  men,  upon  which  I  should  have  made  some 
brief  comments,  chiefly  to  shew  their  groundlessness.  The  recent 
pamphlet  on  Naval  Expenditure  renders  this  superfluous,  so  I  shall  pass 
on  to  other  matters. 

Excluding,  however,  all  such  points,  and  many  more,  the  question  is 
still  large  enough.  So  much  is  already  in  print  on  the  subject,  in 
the  Report  of  the  Committee  of  1852,  and  the  Royal  Commission's  Blue- 
book  of  1859,  in  the  Report  of  Lord  Derby's  Confidential  Committee 
on  ,"  The  Navies  of  England  and  France,"  and  in  various  pamphlets, 
some  by  distinguished  naval  officers,  and  others  anonymously  written, 
that  I  am  driven,  in  very  despair  of  being  able  to  quote  all  that  might  be 
eonfirmatpry  of  my  views,  to  dispense  with  quotation  almost  altogether, 
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relying  upon  the  merits  of  what  is  now  proposed,  and  trusting  to  yoar 
knowledge  of  the  whole  bearings  of  the  question. 

Let  us  now  glance  at  the  present  numbers  of  seamen,  marines,  aud 
boys  in  the  Royal  Navy.  For  the  current  financial  year,  which  will 
end  on  31st  March  next,  a  vote  was  taken  for  no  less  tiian  67,850 
persons.  Of  these,  44,114:  were  sejunen,  7,336  boys,  and  IG^GO 
marines.  The  average  numbers  borne  or  actually  serving  in  the  year 
have  not  yet  been  struck  ;  but  I  may  say  they  were  no  doubt  within 
500  or  600  of  the  numbers  voted,  i.e.,  upwards  of  67,000  persons.  And 
in  1865-66,  that  is  the  last  financial  year,  there  wei^  67,890  persons  on 
an  average  serving,  or  almost  the  precise  numbers  voted  by  Pailiament 
for  the  present  year.  AVe  may,  perhaps,  also  venture  to  surmise  that 
the  numbers  that  will  be  voted  for  the  following  year,  to  commence  cm 
1st  April  next,  will  not  materially  differ  from  these  figures- 
Well,  then,  it  will  best  enable  you  to  appreciate  what  a  grand  peace 
establishment  these  nmnbers  represent,  if  you  consider  that  the  average 
number  borne  between  1st  April,  1854,  and  31st  March,  1857,  was 
63,000,  and  that  m  the  year  1855-56,  during  the  height  of  the  war 
with  Russia,  the  average  numbers  home  were  only  67,791,  or  son^- 
what  fewer  than  were  serving  last  year.  But  that  is  not  all.  JVom  1854 
to  1857  we  had  no  Royal  Naval  Reserve  ;  while  last  year  that  .body 
numbered  between  16,000  and  17,000  seamen,  in  xiddition  to  the  67,890 
seamen,  marines,  and  boys  serving  in  the  Fleet  and  Coast  Guard ;  and, 
in  reckoning  the  Coast  Guard  men,  are  7iot  included  the  civilians  of  that 
force  on  shore. 

If  we  go  more  minutely  into  these  figures,  the  state  of  things  is 
still  more  satisfactory  as  regards  the  present  actual  stren^^  of  the 
Navy.  All  who  have  studied  this  question  know,  that  our  difficulties, 
when  they  have  existed,  have  not  been  as  regards  maiines  or  boys, 
but  as  regaixls  our  seamen.  Well,  in  1855-56  the  seamen  voted  were 
only  44,000,  as  against  upwards  of  44,000  voted  both  for  last  year 
and  this.  And  again,  these  44,000  seamen,  we  now  have  during  peace, 
are  exdusive  of  our  new  reserves  of  16,000  or  17,000  men,  of  whom 
several  thousands  would  be  available  for  mamung  tlie  fleet  within  a 
few  months,  if  war  were  proclaimed. 

Let  us  take  another  period  for  comparison,  with  our  present  krge 
force  during  peace.  In  1859-60  only  72,400  persons  were  voted, 
when  bounty  was  reverted  to,  after  a  long  interval,  to  inci^ease  the 
fleet  by  10,000  suddenly.  Even  including  fie  6,700  representing  sea- 
men out  of  that  10,000,  the  total  of  tho  seamen  voted  was  only  47,060, 
though  then  we  had  no  Naval  Reserve.  Even  next  year  (1860-61), 
when  the  total  vote  was  84,000,  though  only  79,000  were  borne,  the 
vote  for  seamen  alone  was  only  56,603,  as  against  our  present  44,000 
and  16,000  or  17,000  reserve  men,  togetl^r  equal  to  upwards  of 
60,000. 

It  is  unnecessary  to  occupy  your  time  with  a  minute  comparison  of 
our  present  numbers  with  those  of  any  year  from  1816^  down  to  the 
Russian  war,  in  1854,  and  including  the  so-called  China  war,  between 
1839  mi  1843 ;    because  our  present  vote  of  44,000  seamen  alone^  and 
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exdiidive  of  tiie  Naval  Reserve,  exceeds  or  equak  all  the  seamen^ 
marines  aauibays,  who  w^e  serving  in  any  year,  from  1816  down  to 
1853-54,  except  (to  be  very  particular)  in  the  year  1847-48,  when 
44,909  persons  were  serving ;  but  then  of  these  only  27,500  were  sea^ 
ffKfi,  againet  our  present  44,000. 

Let  us  now  analyse  aiill  further  our  present  force,  especially  of  sea- 
men. What  is  called  our  continuoBS  service  system,  or  the  making  of 
engagem^its  with  seamen  to  serve  beyond  the  conmiission  of  a  sHip 
(or  five  years,  if  required),  with  additional  pay  and  advantages  to  con- 
tinuous service  men  who  so  engaged  for  ten  years,  or  other  extended 
periods,  only  onnmenced  in  1858,  just  before  the  Russian  war.  It  was 
founded  upon  a  suggestion  of  Mr.  Pennell,  then  Chief  Clerk  of  the 
Admiralty,  Whit^aU,  and  recommended  by  Sir  Wm.  Parker's  Com- 
mittee of  1852.  Now  a  large  proportion  of  our  44,000  seamen  ore 
contiauous  service  men,  and  form  a  '^  Standing  Navy,'*  having  a  per- 
manent chai*acter  like  the  marines.  The  seamen  of  the  fleet,  however, 
must  still  further  be  divided  into  seamen  proper,  or  pure  blue  jackets, 
who  go  aloft  and  work  the  guns,  in  contradistinction  to  artificers  (as 
shipwrights,  caulkers,  plumbers,  coopers,  blacksmi^,  armourers, 
painters,  joiners,  tinsmiths),  and  to  stokers,  and  to  others  called 
"  idlas "  on  board  ship,  induohng  the  mess  room  and  ofiScers'  ser- 
vants. 

Of  these  pure  lAue  jackets  the  present  numbers  serving  are  in  round 
figures  .22,000,  and  nearly  all  of  them  are  continuous  service  men. 
They  f  oim  the  petty  officei-s,  leading  seamen,  seamen-gunners,  and  the 
other  able  and  ordinary  seamen  of  the  Royal  Navy,  in  short  they  are 
our  fighting  men  par  excellence.  It  is  the  men  of  this  class  who 
require  a  regular  man-of-war's  training,  in  order  to  be  fully  qualified 
for  the  service.  It  is  as  to  the  supply  of  such  men  alone  that  there 
hss  ever  been  any  groat  anxiety.  It  is  almost  exclusively  for  the 
purpose  of  securing  such  men  that  boys  have  been  entered  and  trained 
of  late  years  in  the  i^avy.  The  artificers,  stokers,  servants,  also 
required  afioat,  do  not  require  to  be  trained  from  boyhood  in  the  fleet ; 
aad  in  fact  some  of  them  could  not  be  trained  and  taught  their  crafts 
on  board  ship. 

We  are  thus  brought  natundly  to  the  first  division  of  our  subject : 
The  Boys'  Trainmg. — Under  this  category  are  included  the  boys  serving 
m  the  fleet,  as  well  as  those  borne  specially  in  the  training  ships ; 
because  in  t^  widest  sense,  all  the  boys  in  the  Navy  are  really  train- 
iug,  though  of  course  the  majority  of  them  aro  very  properly  made 
use  of  in  sea^going  ships  while  thus  **  training,"  or  learning  to  be 
made  sailors.  Bearing  in  mind,  then,  that  the  object  of  having  boys 
iu  the  fleet  is  in  order — as  it  has  been  expressed — **  to  manufacture 
bke  jackets"  (for  we  may  disregard  the  few  hundred  ships'  stewards' 
hoys),  the  question  then  is,  Have  we  now  a  sufficient  number  of  boys 
in  the  Navy  for  this  purpose  1  I  thiiik  we  have ;  and  this  may  be 
easily  made  clear. 

In  round  numbers,  the  boys  voted  this  year  were  7,330.  The  annual 
waste  from  deaUis,  invalidings,  and  other  ordinary  t5asualties  may  be ' 
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taken  at  10  per  cent.,  but  it  is  considerably  less.  Then  7,330  —  730 
=  6,600 ;  and  as  these  boys  ent^r  the  Navy  upon  an  average  when  15 
years  old,  they  will  grow  into  men  in  three  years'  time.  Then,  if  we 
divide  this  number  of  6,600  by  3,  we  have  2,200  as  the  annual  num- 
ber of  boys  that  will  grow  into  men,  and  be  rated  second-class  ordi- 
nary seamen.  In  other  words  we  now  grow  and  train  some  2,200  men 
annually,  to  keep  up  our  number  of  blue  jackets. 

Are,  then,  2,200  men  enough — that  is  the  next  question — ^to  supply 
the  waste  among  our  22,000  pure  blue  jackets  f  Again,  I  answer.  Yes. 
The  waste  or  annual  drain,  arising  from  deaths,  desertions,  invahdings, 
and  other  inevitable  casual  discharges,  (and  including  discharges  by 
purchase,  although  they  may  be  controlled,)  is  at  present  imder  10  per 
cent.  But  taking  it  at  that  rate  for  convenience,  2,200  men  per  annmn 
are  exactly  the  number  we  require  to  supply  this  waste  among  our 
men ;  and  the  number  of  boys  now  voted,  as  we  have  seen,  will  supply 
that  number. 

I  am  quite  prepared  to  show,  that  this  estimate  of  waste,  whether 
for  men  or  boys,  is  ample.  But  it  will  be  evident,  that  were  it  a  little 
more  or  less,  that  would  only  be  a  question  of  detail  reqmring  a  slight 
modification  of  the  above  figures,  and  need  not  be  a  question  here.  1 
may  observe,  however,  that  this  average  of  *'  waste"  may  be  regarded 
as  remarkably  persistent  in  the  Navy.  For  when  Admiral  Sir  Alexander 
Milne  gave  his  evidence  before  the  Manning  Commission  in  1858 
(Q,  99),  he  gave  that  same  per  centage  as  the  waste  of  our  seamen  then, 
probably,  however,  excluding  the  discharges  by  purchase.  But,  iuclud- 
mg  these,  at  present  it  is  under  10  per  cent.  After  the  bounty  in  1859 
the  waste  was  certainly  greater,  but  that  was  under  abnormal  circum- 
stances. 

This  brings  us  now  to  the  second  division  of  our  subject : — The  Mm 
Serving.  It  might  be  said, — Tnie,  we  may  have  boys  enough  to  keep  up 
the  present  number  of  blue  jackets ;  but  have  you  enough  of  these  ?  Is 
the  present  number  of  seamen  sufficient  f  In  order  to  answer  that,  we 
must  bear  in  mind  the  comparisons  already  instituted  between  om* 
present  fleet  during  peace,  and  om-  numbers  during  the  Russian  war, 
and  again  in  1859,  when  we  were  preparing  for  war,  in  our  anxiety  to 
maintain  peace.  We  need  scarcely  expect  to  see  a  larger  Navy  in  this 
country  than  we  now  have,  unless  when  war  may  be  imminent  or  in 
anticipation.  Nor  can  we  quite  appreciate  the  great  advantage  of 
having  a  Naval  Reserve,  if  it  will  not  enable  us  to  reduce  our  Navy 
duiing  peace. .  With  a  thoroughly  available  Naval  Reserve,  the  country 
will  naturally  expect  that  our  standing  force  in  future  should  rather  be 
reduced  than  increased. 

I  have  ventured  to  hint  at  the  possibility  of  a  reduction  in  the  fleet, 
not  as  now  advocating  its  advisability.  This  is  not  the  place  to  do  so ; 
and  it  is  evident  our  standing  force  must  be  regulated  with  reference 
to  political  considerations  and  the  actual  annaments  of  other  countries, 
even  if  we  have  a  good  reserve.*     But  still  we  may  well  refer  to  these 

*  In  the  pamphlet  on  Naval  Expenditure,  we  must  regret  to  be  told,  "  that  all 
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tables  of  the  increase  and  Feductions  in  the  fleet,  and  to  the  lessons 
they  ought  to  teach  ns,  that  we  may  at  least  consider  how  a  reduction 
might  best  be  effected  were  Europe  to  become  less  warlike,  and  a  re- 
do^ion  hereafter  be  determined  upon  by  the  Government,  or  otherwise 
foand  necessaiy.  This  is  a  very  important  consideration  with  reference 
to  the  present  branch  of  our  subject — the  men  now  serving  in  the 
fleet ;  but  it  has  a  still  more  important  bearing  upon  that  which  fol- 
lows, namely.  The  men  reserved  for  service. 

We  must  not  forget  the  sudden  reduction  of  the  fleet  in  1857,  when 
76,000  men  and  boys  were  voted  by  Parliament  for  the  first  three 
months,  and  only  56,000  for  the  remaining  nine  months  of  the  financial 
year.  No  one  who  has  studied  the  subject  at  all — ^no  one  who  has 
merely  read  the  one  blue-book  of  the  Manning  Commission  of  1859 — 
ifl  likely  to  forget  that  20,000  were  thus  struck  off  the  votes  for  the 
pmotmel  of  the  fleet,  and  that  some  18,000  men  were  then  scattered 
hither  and  thither  between  the  close  of  1855-56  and  1857-58  ;  while 
eome  5,000  men  (nearly)  had  to  be  added  to  the  fleet  in  the  very 
next  year,  and  nearly  20,000  altogether  within  another  twelve  months, 
and  ahnost  6,000  in  a  year  after  that.  Let  me  put  these  figures  plainly 
before  you : — 

Beduction  on 
prexious  years. 
In  1855-56,  average  numbers  borne  67,791 
„  1856-57        „  „  60,659  7,132 

„  1857-58        „  „  54,291  6,368 

Total  reduction  in  two  years ....     13,500 

Increase  on 
prerious  years. 
In  1858-59,  average  numbers  borne  59,060  4,769 

„  1859-60        „  „  73,104        14,044 

„  1860-61         „  „  79,018  5,914 


Total  increase  in  three  years  ....     24,727 

It  may  be  added  that  between  1860-61,  when  79,018  were  borne, 
and  1865-66,  i.  e.,  to  the  close  of  last  financial  y^ar,  when  67,890  were 
jwme,  11,128  men  were  got  rid  of.  Did  time  admit,  I  might  go  further 
into  details  that  would  still  more  astonish  you,  as  to  thes6  reductions 
of  the  fleet.  But  I  will  only  say,  that  in  a  single  month's  time  between 
April  and  May  1856,  very  nearly  5,000  men  were  discharged  to  the 
diore  from  the  ships  of  the  Royal  Navy. 

Now,  these  facts  are  alluded  to  not  to  revive  an  old  matter,  about 
which  enough  of  regret  has  been  already  expressed  ;♦  and  not  even  in 

the  continental  powers  are  endeaTOuring  to  augment  their  naval  strenjfth,"  and, 
therefore,  that  "  it  may  be  assumed  Uiat  the  number  of  our  men  will  not  be 
materially  diminished."    (p.  66.)— J.  B. 

*  Tide,  Admiraltif  AdnUmHratum  :  lU  FtmUs  and  lU  DefauUs ;  (Longmans,) 
pp.  96,  97.- J.  B. 


Digitized  by 


Googk 


•S88  ON  MAl^NING  THE  .NAVY. 

order  to  say  it  was  wrong  that  the  £eet  should  have  been  so  reduced. 
On  the  contraiy,  and  keeping  in  mind  that  it  is  the  Gov^mment  ami 
Farli^ament  who  decide  as  to  this, — ^we  may  belieye  it  to  have  been 
right  and  absolutely  inevitable ;  and  we  may  tdl  the  laudator  tampork 
acti  that  it  was  also  andent  and  traditional — ^if  that  need  go  for  any- 
thing.  For,  between  1762  and  1763,  at  the  close  of  tlie  war  with 
France  Bsid  Spain,  the  actual  reduction  of  the  fleet  amounted  to  up- 
wards of  46,000  men.  While  between  1782  and  1784,  after  the  wars 
with  France,  America,  Spain,  and  Hdland,  the  fleet  was  reduced  from 
105,443  to  28,878— A  reduction  of  76,600  men ;  aiid  upwards  of  10,000 
more  were  discharged  the  service  by  1786,  that  is  in  two  years  after- 
wards. About  65,000  men  were  also  discharged  between  1801  and 
1803,  though  no  less  than  32,000  additional  hM  to  be  raised  the  fol- 
lowing 3'^ear.  And  at  the  dose  of  the  great  war  with  France  and 
America,  the  fleet  was  reduced  from  the  highest  number  ever  borne  in 
the  Royal  Navy,  namely,  147,047  m^  in  1813,  to  about  half  that  umn- 
ber,  or  78,891,  in  1815,  and  to  less  than  23,000  in  1817,— a  total  redac- 
tion  of  no  less  than  124,000  seamen  in  the  space  of  four  years. 

Bat  do  not  let  it  be  imagined  that  this  reduction  of  the  fleet,  or  dis- 
banding of  men,  after  a  war,  is  peculiar  to  England.  Precisely  the 
same  t£ing  has  been  done-^ within  months  rather  than  years — by  the 
Government  of  the  United  States  of  America.  And,  in  fact,  as  already 
observed,  the  thing  is  inevitable.  Therefore,  in  my  opinion,  no  paper 
on  Manning  the  Navy,  would  be  at  all  complete,  if  it  did  not  contemplate 
and  ever  keep  in  mind,  as  a  matter  of  the  greatest  importance  in  all 
the  arrangements  which  may  be  made  with  reference  to  our  seamen, 
both  during  peace  and  war,  the  fact,  that  during  war  and  in  times  of 
anxiety  and  threatened  danger,  much  greater  numbers  of  men  are 
required  for  the  service  and  defence  of  the  country  than  in  times  of 
profound  security  and  peace  like  the  present. 

You  will  at  once  perceive  that  a  question  here  itaturally  suggests 
itself.  What  should  be  done  with  our  best  men  when  they  are  thus  paid- 
off  or  disbanded,  when  it  is  prudent  and  therefore  proper  to  reduce  our 
forces  ?  Perhaps  a  prior  question  should  be  ask^— for  no  doubt  yo« 
wish  to  deal  thoroughly  with  this  subject — What  has  been  hitherto 
done  with  such  men  ? — nay,  should  it  not  also  be  asked.  What  has  been 
done /or  them  hitherto  ?  What  was  done  with  the  good,  and  very  good 
men  of  the  13,000,  for  instance,  suddenly  discharged  from  the  Navy 
and  disbanded  between  1855-56  and  1857-58  ?  1  am  sorry  to  have  to 
reply,  Nothing.  Nothing  to  reward  them  for  thdir  services  during  the 
emergency — ^unless,  of  coui-se,  for  the  small  proportion  of  them  who 
were  entitled  to  pension  by  long  previous  service — and  nothing  to  keep 
them  together,  under  any  system  or  organization,  which  would  have 
enabled  the  Qovernment  to  put  their  hands  upon  them  in  a  moment 
afterwards,  when  an  increase  of  the  fleet  was  really  wanted  the  fol- 
lowing and  the  succeeding  year. 

Need  this  other  question  be  asked  1  Was  it  wise  or  politic,  (not  to 
say.  Was  it  quite  fair  or  just  1)  that  all  these  13,000  men  should  thus 
have  been  cast  .adrift,  as  if  their  past  services  duiing  war  and  their 
probable  future  services  in  some  other  emergency  were  nothing  to  us  ? 
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There  can  be  no  doubt  what  your  answer  would  be,  whether  it  were 
given  by  the  Boldiers,  or  sailors,  or  loyal  civilians  now  present.     But 
this  is  not  a  matter  of  feeling,  and  therefore  it  must  be  observed,  that 
nothing  was  done  in  this  country  for  the  still  greater  numbera  dis- 
charged at  the  former  periods  mentioned,  upon  the  cessation  of  sterner 
wars  and  larger  reductions  of  the  £eet ;  and  nothing  has  even  been 
done  for  those  discharged  from  the  American  Navy  in  the  present  day. 
These  changes  and  chances  in  the  mortal  life  of  the  sailor  are,  in  fact, 
regarded  as  merely  part  of  the  fortunes  of  war ;  and  the  gallant  sons 
of  Neptune  themselves  especially  make  little  of  them.    That  is  no 
reason,  however,  for  the  naval  officer  or  the  statesman  disregarding 
them.    And  it  must  be  observed  that  in  former  days,  "  the  fortunes  of 
war"  had  some  compensating  advantages,  which  cannot  quite  be 
counted  on  in  the  present  day,  or  for  the  future.    Without  entering 
upon  political  considerations,  it  will  probably  be  admitted  generally, 
that  of  late  years  the  ^'  adventurous  sailor's     chances  of  prize  money 
have  been  considerably  diminished.    Of  course  we  must  further  admit, 
that  during  war,  the  citizens  of  a  state  are  expected  to  make  some  sacri- 
fices for  the  commonweal;  also,  that  the  services  of  manysddiers 
and  sailors  are  amply  requited  by  the  pay  they  receive  while  serving, 
and  that  it  would  simply  be  out  of  the  question  to  consider  ilxat  every 
temporary  soldier  or  sailor  could  be  pensioned.     In  these  romarke, 
however,  are  not  included  either  those  wounded  or  disabled  in  Her  Ma- 
jesty's service.     Chelsea  and  Greenwich  Hospitals  would  be  the  reply, 
were  this  in  doubt  as  to  the  past.     And  for  the  future,  we  may  be 
certaui  that  England  will  never  be  less  generous  than  she  has  been — 
or,  at  least,  has  intended  to  be — towards  those  who  have  fought  and 
bled  for  her,  or  have  been  worn  out  in  her  service.    It  must  further  be 
obsei'ved — for  it  can  serve  no  good  purpose  to  take  an  alarmist's  view 
of  this  most  in^portant  subject — that  when  war  ceases,  and  especially 
a  maritime  war,  commerce  necessarily  and  naturally  revives ;  and  tiius 
the  seamen  who  are  discharged  from  our  men-of-war  quickly  find  em- 
ployment in  trading  vessels ;  so  that,  as  reg£U*ds  the  seamen  them- 
selves, the  apparent  hardship  of  sudden  discharges  from  the  fleet,  is 
redressed  by  the  rapid  demand  for  seamen  to  man  oiur  nxerchant  ships* 
Indeed,  here  is  one  of  the  great  advantages  of  England's  insular  peti- 
tion, and  cf  her  g^eat  arm  of  strength  being  in  her  Navy.     For  it 
must  be  evident  that  there  is  less  disturbance  in  the  occupations  of  life, 
when  a  seaman  is  employed  in  the  fleet  and  in  the  mercantile  marine, 
than  between  the  em^uoyment  of  the  landsman,  called  from  the  loom  or 
ibe  ploQgh,  to  serve  in  the  ranks  of  the  Army  as  a  soldier.    And  yet 
we  have  seen  this  hardship  not  only  cheerfully,  but  even  enthusiasti- 
cally submitted  to,  in  Prassia  at  the  present  time,  for  the  sake  of 
Fatherland  and  tbe  national  glory,  witii  a  most  glorious  and  marked 
success,  due  chiefly  to  the  wise  and  economical  organization  of  the 
Landwehr.    This  ought  to  re€ul  us,  and  all  other  nations,  a  lesson. 
Surely  we,  as  a  maritune  nation — sea-girt  more  thoroughly  than  Prussia 
is  land«bound — ought  to  have  a  Maritime  Reaerve-force  that  ¥nll  equal 
the  Prussian  Lmlwehr,  or  tlie  *'  Inscription  Miuitime  "  of  France- 
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We  are  thus  brought,  you  will  observe,  to  the  consideration  of  the 
third  division  of  our  subject,  namely — The  Men  reserved  for  Service. 
Before,  however,  entering  upon  that  most  important  branch  of  the 
question ;  let  us  review  the  matter  once  more  under  the  other  divisions 
already  indicated,  namely : — 

1.  Oui'  standing  Navy,  or  minimum  force  ; 

2.  Our  contingent  or  variable  force ;  and 
8.  Our  reserves. 

You  will  doubtless  concede,  (1)  that  the  very  fact  of  our  having 
reserves,  implies  that  the  Army  or  Navy  cannot  always  be  kept  on  a 
war  footing,  or  at  a  maximum;  (2)  that  the  more  eflBcient  and 
available  our  reserves,  the  smaller  ought  also  to  be  our  standing 
or  minimum  force  ;  and  vice  veiled.  There  is,  however,  one  other  pro- 
position, which  is  not  so  self-evident,  but  which  must  further  be  made 
good,  in  order  to  do  full  justice  to  the  whole  bearings  of  the  question ; 
and  it  is  this: — (3)  that  in  order  to  meet  the  exigencies  of  the  naval 
service,  and  to  secure  the  interests  of  England  and  her  extended 
commerce  all  over  the  world,  even  during  peace,  we  must  have  some- 
times a  larger,  sometimes  a  smaller  force,  employed  in  the  Royal  Navy, 
in  short  "  a  contingent  or  variable  force,"  upon  which  we  can  always 
rely  to  man  the  fleet,  above  and  beyond  our  regular  and  standing 
mmimum  force.  If  this  be  granted — and  I  think  it  may  be  easily 
proved,  if  disputed — ^then,  I  venture  to  argue,  that  the  system  of  our 
reserves  ought  to  be  such  as  to  provide  for  such  a  contingent  and 
variable  addition  to  our  standing  Navy,  as  well  as  for  suddenly  man- 
ning the  fleet  in  greater  extremities,  or  '*  in  an  emergency,"  and  when 
war  is  proclaimed ;  or  at  any  rate  that  our  Naval  Reserve  ought  to  be 
such,  as  never  to  impede  the  manning  of  the  Navy  at  any  time.  But, 
conversely,  there  is  this  great  p-irnd  facie  argument  in  favour  of  this 
view ;  that  a  reserve  so  constituted  might  not  only^thus  provide  the 
country  with  a  contingent  or  variable  force  which  might  be  suddenly, 
yet  quietly  added,  at  any  time,  to  the  minimum  force  of  our  standing 
Navy,  but  it  would  also  enable  us  whenever  the  Navy  is  reduced,  to 
hold  together  and  reward  the  most  desei*ving  men  among  those  dis- 
charged, instead  of  as  hitherto,  scattering  them  hither  and  thither,  and 
allowing  them  (not  to  say  almost  driving  them)  to  seek  employment, 
not  merely  in  our  own  merchant  service,  but  in  the  navies  of  other 
countries. 

These  considerations  now  force  upon  us  the  question — Docs  our 
present  Royal  Naval  Reserve  meet  these  requii^ements  1  I  am  obliged 
to  say  reluctantly  that  it  does  not.  I  am  further  forced  to  call  yom* 
attention  to  the  fact,  since  others  have  pointed  it  out  already,  that  the 
i^serve  as  now  constituted  not  only  fails  to  provide  us  with  men 
when  we  want  them  during  peace,  but  that  it  is  now  rather 
tending  to  stop  the  contingent  -supply  of  seamen,  which  the  Royal 
Navy  has  ever  heretofore  obtained,  according  to  its  wants,  from  the 
mercantile  marine.  It  is  possible  tliat  even  this  effect  of  the  Royal 
Naval  Reserve  system,  may  have  been  somewhat  exaggerated.  It  is 
of  no  consequence  to  my  argument  whether  it  has  been  exaggei*ated 
or  not.     Some  have  gone  so  far  as  to  maintain  that  it  has  abso- 
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lately  stopped  our  supplies  of  seamen !  I  have  the  following  from 
anotner  source,  as  accounting  for  any  difficulty  there  may  have  been 
in  getting  men  for  the  Navy : — 

*'  An  A.B.  in  the  merchant  service  considers  it 
a  bad  year  if  he  does  not  get    

"  If  he  belongs  to  the  Naval  Reserve,  his  re- 
tainer and  drilling  pay  amount  to 


£  s. 
80    0 

10    4 

d. 
0 

0 

£40  4 
28  17 

0 
11 

**  While  his  A.B.  pay  in  the  Navy  is  only  .... 

'*  Difference  in  favour  of  the  merchant  service 

and  Royal  Naval  Reserve £11     6    1 

"  The  Reserve  seaman,  after  a  voyage  and  if  hard-up,  can  do  his 
"drill  whenever  he  wishes,  and  will  get  £1  Is.  a- week  and  his  travel- 
**ling  expenses  paid.  The  Reserve  appears  to  be  an  inducement  for 
"  our  sailors  to  quit  the  Navy  when  they  can." 

That  is  one  (and  it  is  a  sailor's)  view  of  the  case ;  though  it  under- 
states the  Navy  rate  of  pay  and  omits  its  other  advantages.*  Let  iis 
take  a  broader  and  simpler  view,  namely,  this  : — Not  reckoning  drill 
pey  at  all,  for  which  at  least  some  time  and  service  are  actually  given, 
and  not  taking  account  of  the  future  pensions,  still  the  retainer  of  £6 
per  annum  alone,  added  to  the  merchant  seaman's  wages,  is  of  course, 
an  enormous  inducement  to  men  to  remain  in  the  merchant  service  and 
join  the  Naval  Reserve,  rather  than  take  a  turn  of  service  in  the 
Royal  Navy.  If  we  thus  "  rig  the  market,"  as  it  were,  against  our- 
selves, and  subsidize  the  merchant  seaman  to  the  extent  of  a  fourth  or 
fifth  of  his  whole  wages,  need  we  be  surprised  if  we  consequently  do 
have  difficulties  in  getting  men  to  enter  the  Navy  ? 

On  the  other  hand — for  I  do  not  want  to  **make  out  a  case" — you  will 
be  gratified  to  learn,  and  it  is  my  duty  to  put  it  here  on  record,  that 
notwithstanding  this  "  rigging  of  the  market,"  as  I  have  called  it,  or 
subsidizing  (as  it  literally  is)  of  the  merchant  seamen  against  ourselves, 
the  following  numbers  of  men  have  actually  entered  the  Navy  from 
the  shore  between  1861-62  and  1865-66,  the  first  five  yearsf  in  which 
the  Naval  Resei-ve  has  been  in  existence,  with  all  its  attractions : — 

•  As  regards  pay  alone  while  scrring,  I  may  explain  that  more  than  a  third  of  oiir 
seimen  have  good  conduct  badges  for  which  they  are  paid  Id.  a-day  each  ;  a  great 
number  arc  also  trained  men  and  seamen  gunners,  for  which  they  are  paid  from  llOa. 
to  £6  per  annum,  in  addition  to  their  ordinary  rat©  of  wages  (27  July,  1867). — 
J.B. 

t  I  take  1861-62  as  practically  the  first  year  of  the  Naval  Reserve :  because  in 
the  year  ending  31  March,  1861,  the  ayerage  number  drilled  was  only  526.  Even 
in  1861-62  it  was  only  5,011  (27  July,  1867).— J.  R. 
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Seamen  of  all  classes. 

Pure  Blue  Jackets. 

First  entries. 

Men  who  had 
serred. 

First  entries. 

Men  who  had 
scnred. 

In  1861-62 

1862-63...... 

1863-6 i 

1864r-65 

1865-66 

3,299 

2,888 
2,887 
3,331 
3,024 

3,326 
3,495 
3,695 
2,457 
2,805 

1,414 
673 
594 
795 
485 

1,933 
1,907 
1,812 
1,041 
1,136 

15,429 

15,778 

3JQ61 
^- , , , 

7329 

31,207 

11,790* 

Still  holding  the  balance  even,  and  moat  sincerely  anxious  to  avoid 
all  unreality — or  mere  opftimist  as  well  as  alarmist  views — in  discuss- 
ing this  important  subject,  I  wish  it  to  be  kept  in  mmd  that  the  great 
pecuniary  advantages  of  belonging  to  the  Naval  Reserve  ai-e  prol^ly 
now  being  more  and  more  understood  by  sailors ;  and  that  therefore 
although  31,200  seamen,  including  11,800  pure  blue  jackets,  did  as  a 
fact  join  tlie  Royal  Navy  voluntarily  in  those  five  yeai's,  and  tiough 
**  our  ships  for  the  last  four  years  have  never  had  to  wait  for  men,** 
it  does  not  follow  that  as  many  might  be  obtained  in  future  if  required. 
But,  if  not,  then  it  cannot  be  denied  that  this  is  a  most  serious  con- 
sideration, and  affords  an  additional  reason  why  we  should  now  con- 
sider whether  the  svstem  of  our  Naval  Reserve  can  be  all  that  it  ougbt 
to  be,  if  it  has  really  created^  or  is  likely  to  create,  an  impediment  and 
new  difficulty,  hitherto  imexperienced,  as  regards  the  manning  of  the 
Navy. 

Do  not,  however,  let  it  be  supposed  that  in  saying-  this  I  wish  yon 
to  under-estimate  the  advantage  the  country  has  derived  from  the 
establishment  of  the  present  Royal  Naval  Reserve.  The  very  know- 
ledge of  its  existence  has,  in  fact,  contributed  very  mateiially  to  that 
feeling  of  security  which  enables  us  now  to  conader  this  whole  ques- 
tion in  a  calm  and  statesmanlike  manner.  I  for  one  do  not  wish  t^ 
disturb  that  security,  but  rather  to  add  to  it,  and  give  it  a  complete 
and  lasting  character.  I  know  that  in  approaching  this  branch  of  the 
question  I  trench  upon  tender  ground.  But  as  I  am  rather  propound- 
ing matters  for  consideration  than  proposing  measures  for  immediate 
adoption,  I  may  speak  the  more  freely.  I  beg  leave  therefore  to 
remark,  that  the  present  Reserve  is  a  very  expensive  force  ;  and  upon 
reference  to  the  report  of  the  Manning  Commission  that  recommended 

*  As  confinnatory  of  these  statistical  facts,  I  may  observe  that  in  the  speech  of  the 
Duke  of  Somerset,  in  the  House  of  Lords,  last  Friday,  he  ia  reported  in  The  Tiwes 
of  Saturday  (9th  February)  to  have  said :  "  As  to  men,  our  ships,  for  the  last  four 
years,  never  had  to  wait  for  men." — J.  R. 
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it,  it  will  be  eeen  that  it  waa  n^ver  oontemplated,  either  bj  the  Royal 
CommisfiionerB  or  by  tiiose-  who  adrocated  the  establidhiiuent  of  the 
reMTve,  that  it  would  cost  quite  so  much  as  it  really  does ;  and  it  was 
certainly  never  anticipated  mat  it  would  interfere  with  the  supply  of 
seamen  which  the  Navy  requires  to  draw  from  time  to  time  from  the 
merchsmt  service.*  If  so,  thi&  must  be  a  sufficient  reason  for  reeonsi- 
d^ring  the  matter,  and  rectifying,  if.  necessary,  what  may  be  amiss  in 
the  piesent  ammg^nents. 

As  regards  the  great  expense  of  the  reserve,  the  retaining  feea  alone 
of  £6a-maa  for  16,000  men  amount  to  £&6,000,  or  nearly  £100,000 ' 
per  annum,  while  the  exp^ise  of  management,  of  drill  ships^  and  drill 
pay  is  fully  £100,000  more ;  whereas  £200,000  was  the  total  amoual 
estimated  by  the  Royal  Ccunmissioners  as  the  annual  cost  of  a  reserve 
of  nearly  double  that  number  (25,000),  including  for  12  school  ships 
£40,000.  Now,  ev^i  if  no  more  were  said  as  to  this  expense,  you 
might  well  be  asked  to  ooosider.  What  is  it  we  get  for  all  tmua  money, 
and  whether  a  better  outlay  might  not  be  devised  ?  There  is  another 
iBq)ortaiit  oonsideration  which  mufit  not  altogether  be  passed  over,  and 
it  is  this.  Some  16,000  or  17,000  men  are  now  enrolled  and  under 
pay  in  the  reserve ;  but  in  addition:  to  these  numbers,  how  many 
during  the  last  five  years  have  there  been  upon  the  reserve  lists  that  are 
DOW  no  longer  there  ?  How  maoiy  have  already  sUpped  through  our 
fiag^rs  after  drawing  their  retainers  and  drill  pay  for  one,  or  perhaps 
two  or  three  years  1  The  waste  of  seamen  in  the  Royal  Navy  is-  care- 
fully ascertained  and  frankly  stated,  said  it  would  be  interesting  and 
important  also  to  know,  with  equal  precision,  what  is  the  average  waste 
in  the  reserve. 

But  granting  that  the  Naval  Reserve  is  all  we  might  wish  in  its 
character  under  its  present  constitution,  and  that  the  waste  which  is 
inevitable  has  not  been  very  excessive,  the  Question  still  remains. 
Might  its  constitntiou  not  be  improved,  amd  might  not  our  Naval  Re* 
serve  be  made  a  means  of  facilitating  the  manning  of  the  Navy  in 
peaoe  as  wdl  as  duiing  war?  I  further  venture  to  ask,  whether  the 
taimng  prescribed  by  the  regulations  for  the  Naval  Reserte,  is  suffi* 
cirat  to  secure  that  you  ^udl  have  a  force  of  thoroughly  trained  men 
wh^  the  reserve  is  summoned  for  service  and  called  to  join  the  fleet? 
Or,  would  not  the  paid-off  men-of-war's  men,  with  five  or  ten  years' 
previous  service  in  the  Navy,  if  thetf  had  been  formed  into  a  reserve 
when  the  fleet  has  been  reduced,  have  formed  a  somewhat  better  reserve 
than  that  which  we  now  possess  ?t 

It  must  also  be  kept  in  mind  that  what  has  been  called  our  <'  con- 
tingent or  variable  force*'  cannot  be  provided  by  increasing  the  number 
ol  boys  regularly  trained  in  the  Royal  Navy,  but  must  necessarily  be 

*  Hub  eMi  be  sooeiBedy  prored  bj  an  extract  Geom  tLe  pamphlet  on  JSTaval  Ejepmt' 
dUMre: — 

**The  meaBore  [the  establishment  of  the  Nayal  Reserve]  has  been  attended  with 
UBoCher  good  result.  It  has  brought  the  mercantile  marine  into  closer  connection 
^nA  the  Bojal  Nary,  and  has  tended  to  remove  prejudices  which  in  former  jesrs 
Mnoasly  interfmd  with  the  manning  of  our  fleets. '    (p.  80.)— J*  B. 

t  Vide,  AdmiraU^  AdmiiMrmi9<m^  S^o^  p.  102.— J.  K. 


Digitized  by 


Googk 


294  ON  MANNING  THE  NAVY. 

drawn,  as  heretofore,  from  the  mercantile  marine.  It  cannot  be  pro- 
vided by  increasing  the  number  of  boys  training,  because,  whatever 
that  number  might  be,  the  boys  could  only  grow  into  men  in  time. 
They  could  not  become  men  any  faster  because  you  wanted  them 
suddenly,  and  they  would  grow  up  into  men  quite  as  fast  at  times 
when  they  were  not  wanted  at  all.  Only  a  contingent  supply  of  men 
— of  sailors  ready  made — will  enable  you  to  make  additions  to  yom* 
standing  Navy  when  political  considerations  require  the  fleet  to  be 
suddenly  enlarged ;  and  our  system  must  be  such  that  we  may  easily, 
and,  it  may  be,  suddenly,  afterwards  reduce  this  contingent  force,  and 
fall  back  upon  our  normal  minimum  force,  or  "  Standing  Navy/'  If, 
then,  our  Naval  Reserve  could  be  made  available  to  meet  such  contin- 
gencies, it  would  surely  be  an  immense  advantage.  And,  at  any  rate, 
the  system  upon  which  our  reserve  is  established  ought  certainly  not  to 
be  such  as  to  operate  as  a  hindrance  to  our  obtaining  such  contingent 
and  temporary  additions  to  the  Navy  from  the  merchant  service. 

If  there  be  now,  as  some  assiu-e  us,  an  unwilHngness  on  the  part  of 
merchant  seamen  of  good  character,  who  are  eligible  for  the  reserve,  to 
enter  the  Royal  Navy,  on  account  of  the  unquestionably  great  advan- 
tages which  the  reserve  does  offer  them,  then  this  unwillingness  and 
imdesirable  state  of  things — ^this  practical  divorcing  of  the  merchant 
seamen  from  the  Royal  Navy — ^is  likely  to  increase.  And  it  therefore 
becomes  a  very  grave  matter  for  consideration,  whether  the  reserve 
system  must  not  be  abandoned,  that  is,  if  it  cannot  be  so  modified  as 
to  change  its  present  adverse  influence  into  a  means  of  facilitating^the 
manning  of  the  Navy  whenever  men  are  required  during  peace,  as 
well  as  providing  a  mere  exceptional  reserve  in  the  case  of  some  long- 
distant  war. 

Of  course  some  may  bo  found  who  at  the  ver}'-  first  hint  of  any 
reform  or  improvement  or  modification  in  the  constitution  of  tbat  force, 
will  be  ready  to  raise  the  cry  that  it  is  sacred,  and  must  not  be  touched] 
and  that  it  cannot  be,  without  '*  breaking  faith  with  the  reserve  men!** 
Here,  I  presume,  you  will  be  ready  in  the  first  instance  to  hear  what  is 
proposed,  and  afterwards  to  judge  calmly  and  fairly  what  is  put 
forward.  But  I  do  not  hesitate  to  say,  that  if  it  is  clearly  demon- 
strated that  the  Royal  Naval  Reserve,  as  now  constituted,  impedes 
the  mannmg  of  the  Royal  Navy ;— or  that  it  places  the  merchant 
seamen  who  enter  it  at  too  great  an  advantage  compared  with  the 
seamen  who  are  actually  doing  us  service  in  Her  Majesty's  ships ;  then 
it  might  be  the  duty  of  Parliament  and  the  Government  even  to  abolish 
the  reserve  altogether;  or,  at  any  rate,  that  any  fresh  and  more 
equitable  terms  which  might  be  deemed  advantageous  for  the  interests 
of  the  country  might  fairly  be  offered,  even  to  the  men  now  enrolled 
in  the  reserve,  leaving  them,  of  course,  quite  free  to  quit  the  reserve 
or  to  continue  in  it  on  new  terms  at  their  option.  This  is  a  matter  of 
far  too  great  national  importance  not  to  be  considered  gravely  and  most 
fully  in  all  its  aspects. 

Let  us  then  look  at  a  few  main  points  affecting  this  question,  as  they 
must  present  themselves  to  the  seamen  of  the  country,  and  to  all  who 
take  an  interest  either  in  merchant  sailors  or  men-of-war's  men.    An 
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A.B/8  continnons  Bervice  pay,  while  serving  in  the  Royal  Navy,  is 
£2  9^.  Id.  a-month,  or  about  £30  a-year.  We  are  now  paying  some 
16,000  Naval  Reserve  men  £6  a-year  each  for  doing  nothmg,  but  only 
promifling  to  serve  hereafter,  if  wanted,  during  some  great  emergency ; 
ADd  we  pay  them  besides  for  the  days  of  their  drill,  &c.,  to  quaUfy 
them  for  this  future  service,  and  we  are  to  pension  them  hereafter. 
Add  to  this  the  expense  of  management  and  training  ships,  and  the 
annual  cost,  as  shown  in  the  Navy  Estimates,  is  upwards  of  £200,000. 
In  each  five  years  this  amounts  to  one  million  sterling ;  in  ten  years  to 
two  millions.  And  I  put  the  matter  in  this  way,  because  suppose  (as  is 
most  probable)  we  have  ten  years  of  peace  subsequent  to  the  time  the 
reserve  was  instituted,  we  shall  then  have  paid  two  millions  sterling 
to  and  on  account  of  men  the  majority  of  whom  have  never  served  us, 
tnd  many  of  whom  could  then  never  serve  the  country  at  all. 

It  may  here  be  observed  as  to  our  periods  of  peace  and  war,  that 
we  had  peace  from  1815  down  to  1840,  that  is  for  25  years.  From 
1840  to  1843  we  had  what  we  call  "  war  with  China"  for  three  years. 
But  our  highest  number  of  seamen,  marines,  and  boys  in  the  fleet 
during  that  period  was  43,105— not  very  much  more  than  half  our 
present  numbers  during  peace.  I  do  not  know  whether  such  a  "  war 
with  China"  would  be  regarded  as  such  an  "  emergency"  as  to  require 
UB  "  to  fright  the  isle  from  its  propriety,"  and  to  call  upon  our  highly 
favoured  Rioyal  Naval  Reserve  to  give  us  some  actual  service.  I  don't 
think  that  sensible  people  considered  that  unfortunate  squabble  with 
the  Chinamen  "an  emergency,"  or  a  threatened  danger  to  Great 
Britain,  any  more  than  they  now  consider  a  brush  with  the  New 
Zealanders  or  Japanese  of  very  much  consequence,  except  that  these 
"little  wars"  are  known  to  cost  money,  and  to  yield  us  little  benefit  or 
honour.  But,  anyhow,  for  10  years  more,  from  1843  to  1854,  we 
again  had  peace ;  and  then  came  the  brief  war  with  Russia  for  less 
than  three  years,  at  the  height  of  which  we  have  seen  we  had  67,791 
men  and  boys  in  the  Navy,  or  somewhat  fewer  than  were  borne  in  the 
fleet  last  year.  The  "  fleet  men  "  of  the  Coast  Guard  are  of  course 
included  in  this  comparison,  as  they  did  not  exist  in  1854-1856 ;  and 
they  form  a  real  addition  to  the  naval  force  of  the  kingdom.  Since 
the  war  with  Russia,  we  have  had  10  more  years  of  peace,  and  it  is  to 
be  hoped  we  may  have  twice  10  years  more  at  least  besides.  And 
therefore  it  is  important  to  consider  how  much  we  must  pay  our  reserve 
during  every  decade  of  peace  at  the  present  rate.  In  another  10  years 
it  will  cost  us — that  is,  if  its  annual  charge  be  not  increased — exactly 
another  2,000,000  sterhng  * 

There  m  another  reason  why  your  attention  should  be  called  to  these 
figures.  Two  millions  sterling  happens  now  to  be  just  about  the  sum 
paid  every  year  as  the  whole  wages  of  the  officers  and  seamen  actually 
serving  in  the  Royal  Navy,  excluding  boys  and  marines.     (Vide  Esti- 

•  You  will  find  it  stated  in  the  lucid  pamphlet  on  Naval  Expenditure^  that  the 
present  rcguktions  were  specially  framed,  "  to  relicTe  the  reserve  men  from  the  appre- 
hension that  they  might  be  compelled  to  scrro  whenever  a  sudden  addition  to  our 
fleets  was  requirod."  (p.  19.)  So  it  is  not  in  every  war  we  need  expect  these  men  to 
serve.  (Vide,  aUo,  AdmiraUy  AdminUtraiion,  ^c,  pp.  117, 118, 130, 131,  132.)— J.  B. 
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mates,  18^-66.^  That  beings  the  case,  is  it  not  important  to  refieot 
that  we  pa^  fuilj  ooe-tenth  of  this  sum  to  and  on  account  of  mei 
who  are  not  serving  us  at  ail  at  present,  but  only  under  promise  to 
serve,  and  only  still  learning  their  dnU  ?  Nor  is  this  alL  The  cost  of 
the  Naval  Reserve  is  annually  more  than  the  pay  of  all  the  offic«», 
seamen,  and  boys  of  the  Coast  Guard  afloat,  oi"  of  those  ashore ;  the 
estimate  for  1865-66  being  only  £129,941  for  persons  afloat,  and 
£179,690  for  persons  on  shore.  On«  more.;  the  wedges  of  8,000 
marines  actually  serving  afloat  last  year  aiiMHinied  to  less  than  th» 
cost  of  this  reserve  I  It  actually  costs  us  s^boat  half  as  much  per 
annum  as  the  whole  wages  of  16,000  Royal  Marines! 

Its  cost  might  further  be  compared  with  other  items  in  the  Navy 
Estimates ;  but  perhaps  enough  has  been  said  for  those  who  will  tUok 
about  it ;  so  I  pass  on,  without  comment,  to  some  other  consideratioDS. 

We  are  under  no  obligation  by  the  Naval  Reserve  regulatioDS  to 
continue  the  £6  retainers  when  the  men  are  actually  called  out.  There* 
fore,  by  the  terms  of  the  existing  arrangement,  the  Naval  Reserve  meo 
will  bo  paid  less  during  war  than  in  peace  1  If,  then,  men  are  "hack- 
ward  in  coming  forwai*d"  to  fulfil  their  agre^nent,  under  these  cofi* 
ditioDs,  it  may  be  a  question  whether  they  would  be  held  to  their 
agreement,  and  whether  the  country  mi^t  not  feel  bound  to  pay  thea 
their  retainere  in  addition  to  their  navy  wages,  just  as  tliey  now  get 
them  in  addition  to  their  merchant  wages.  Perhaps  it  would  be  bettor 
to  pay  them  well  while  thus  serving  us,  rather  than  now.  But,  if  the 
retainers  were  thus  continued  to  uie  reserve  men,  it  must  be  eddeot 
that  an  equal  boon  must  then  be  given  to  every  seaman  serving  in  the 
fleet !  And,  if  you  paid  this  to  your  seamen  as  an  annual  war-boun^, 
which  it  would  be,  could  you  withhold  it  from  your  marines,  who  fight 
alongside  of  them  $  or  even  from  the  boys,  who  with  them  would  hrave 
the  same  dangers  1  I  think  not.  Well,  then,  this  alone  would  sM 
about  half  a  million  sterling  to  the  wages  of  even  our  present  numbers, 
say  67,000;  as  67,000  by  £6  is  =  £402,000,  to  which  must  be  added 
£96,000  to  16,000  reserve  men.  But  if  upwards  of  67,000  persona 
are  now  required  for  the  Navy,  during  war  that  number  must  be  greatly 
exceeded ;  and  so  this  additional  cost  in  wages  would  be  enormous. 

I  do  not  allude,  however,  to  this  probable  prospective  addition  to  oar 
future  war  charges,  so  much  to  object  to  the  additional  cost  of  the 
Navy  during  war,  as  to  advocate  a  little  economy  during  peace,  to 
enable  us  to  bear  somewhat  better  this  unquestionably  heavy  war- 
charge.  Of  late  years  we  have  learnt  very  thoroughly  to  appredate 
the  value  of  the  principle  implied  in  the  words  of  Tadtus,  Farkwr 
pax  hello.  But  «urely  a  Uttle  reflection  will  show  that  t^is  precept 
cannot  be  acted  on  perpetually,  or  it  would  end  in  the  ruin  of  a  state. 
Such  a  constant  preparation  for  war  would  lose  its  practical  infloeiioe, 
and  only  ^dfter  all  k^ad  to  international  rivalries,  sou}  what  have  heeo 
described  as  "  bloated  armaments."  Paritur  pax  hello  ought  only  to 
apply  to  an  abnormal  and  exotptional  state  of  things.  For  a  con- 
tinuance and  in  ordinary  times  of  peace,  and  having  due  regard  to 
what  we  call  in  modern  phiase  "  the  ways  and  means,  that  is  to  **  the 
sinews  of  war,"  another  precept  in  homely  English  ought  to  have  some 
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inflnence,  and  it  ie  this — Save  well  during  peacCj  that  you  may  pay 
well  during  war.  Even  if  we  do  not  grudge  an  additional  half  million 
per  annum  during  hostilities,  we  may  still  reflect  that  every  two 
millions  we  spend  during  each  ten  years  of  peace,  would  pay  an  extra 
diarge  of  half  a  million  sterling  for  actual  war  service  during  four 
years! 

Without,  then,  at  all  under-estimating  the  value  of  the  security  which 
an  efficient  reserve  provides,  even  if  it  be  expensive,  the  question  still 
remains,  Could  not  the  same,  nay,  a  better,  security  be  obtained  on 
easier  terms  ?  I  shall  not  occupy  much  of  your  time  with  proposi- 
tions as  to  how  the  expense  of  the  present  reserve  might  possibly  be 
lessened.  We  might,  for  instance,  have  a  war  rate  of  wages  for  A.B's 
in  the  Navy  of  £36  per  annum,  besides  seaman-gunner's  pay,  badge 
pay,  Ac.,  to  the  more  highly  qualified  men ;  and  the  Naval  Reserve 
men,  instead  of  being  subsidized,  as  now,  during  peace,  might  be  only 
paid  while  under  drill,  and  have  this  prospect  of  high  wages  in  the  Navy 
held  out  to  them  during  war,  and  when  actually  serving — the  reserve 
bemg  made  the  door  for  entering  the  Navy.  That  might  .be  one  way 
of  saving  our  money  during  peace,  that  we  might  pay  liberally  during 
war.  Or,  if  that  were  not  sufficient  inducement  to  ^et  men  to  enter 
the  Naval  Reserve,  accustomed  as  they  now  are  to  thmk  of  the  better 
terms  of  the  present  system,  there  is  another  way  in  which  we  might 
save  something  of  our  existing  heavy  j)eace  expenditure.  We  might 
limit  the  numl^r  of  the  paid  men  in  the  reserve  to,  say  5,000  or  10,000 
(letting  the  present  number  gradually  drop  to  that  limit) ;  and  in  future 
enter  another  10,000  or  5,000  only  as  probationary  reserve  men,  with- 
oat  paying  them  any  "  retainers, "  except  the  pay  they  would  receive 
while  under  drill  and  qualifying  to  get  on  the  Paid  List ;  and  we  might 
advance  them  to  the  Paid  List,  when  trained  up  to  some  standard, 
and  only  as  vacancies  occur. 

But  these  may  be  called  "  half  measures,"  and  I  do  not  now  advo- 
cate either  of  these  compromises,  in  throwing  them  out  as  suggestions 
for  which  something  might  be  said,  if  nothing  better  could  be  de* 
vised. 

There  is  another  and  a  better  way  in  which  our  Naval  Reserve  might 
be  constituted,  and  which  you  must  have  already  anticipated  when  we 
were  considering  the  dispersion  of  our  seamen  upon  former  periodical 
reductions  of  the  fleet.  The  Royal  Naval  Reserve  should  be  composed  ex- 
dusively  of  "blue  jaAets,"  who  have  actually  served  in  the  Royal  Navy 
— tiiat  is,  of  already  thoroughly-trained  "  men-of-war's  men,"  who  have 
served  at  least  a  conmiission  in  a  Queen's  ship ;  or,  let  us  say,  of  sea- 
men having  from  3  or  5  years  up  to  10  or  15  years'  service  in  Her 
Majesty's  ships.  Their  "  retainers"  might  be  at  the  present  rate,  or 
(as  I  would  rather  advocate)  graduated  according  to  their  good-couduct- 
hadgeSy  qualifications,  ratings,  and  periods  of  service  ;  and  these 
retainers  might  be  regarded  in  a  double  light :  as  rewards  for  past 
servioes,  as  well  as  retainers  for  future  service  when  required.  I 
purposely  avoid  suggesting  particular  details,  that  on  tbe  present 
oecasion  our  attention  may  not  be  diverted  from  principles  which  are 
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more  important.  But  I  have  sufficiently  indicated,  that  it  is  intended 
that  the  best  men  would  be  the  best  rewarded  under  the  proposed 
arrangement.  These  retainers  should  be  paid  periodically,  as  they  are 
to  the  present  Naval  Reserve,  say  half-yearly,  or  when  the  men  are 
"  at  home"  between  voyages  while  employed  in  the  merchant  service. 
And  they  should  be  paid  upon  condition  that  the  men  shall  be  ready  to 
rejoin  the  Navy,  not  only  during  an  emergency,  or  when  called  out  by 
proclamation  during  actual  war  (like  the  present  Naval  Reserve),  but 
whenever  their  sei^mces  are  wanted  in  the  Royal  Navy.  Only  men-of- 
war's  men  of  good  and  very  good  character,  not  otherwise  entitled  to 
pension,  should  be  eUgible  for  the  reserve ;  and  no  merchant  seamen 
should  in  future  be  allowed  to  enter  it,  without  a  previous  service  of 
five  years  in  the  Navy,  or  during  the  commission  of  a  Queen's  ship  at 
least.  During  this  service  the  men  would  undergo  a  thorough  training 
in  the  fleet,  and  be  afterwards  efficient  reserve  men,  without  the  expen- 
sive four  weeks'  drill  per  annum  now  prescribed.* 

Should  the  Royal  Naval  Reserve  be  modified  in  its  constitution,  as 
proposed,  and  thus  become  filled  with  trained  men-of-war's  men,  one- 
half  its  present  cost  would  be  saved;  and  this  alone  would  leave  a  large 
margin  for  any  increase  to  the  pay  of  the  pure  blue  jackets  of  the 
Navy,  which  might  further  be  deemed  advisable,  in  order  to  make  the 
Queen's  service  with  all  these  inducements  preferred  to  any  other  ser- 
vice afloat.  There  is  simply  no  doubt  whatever  that  the  higher  rates 
of  pay  in  the  American  service,  higher  at  least  nominally — for  our 
Navy  pay  is,  in  fact,  much  higher  than  it  seems  owing  to  the  present 
system  of  paying  a  lower  rate  with  endless  additions,  instead  of  a 
good  round  sum— I  say  there  is  no  doubt  that  the  higher  rates  of  pay 
and  greater  comforts  in  the  American  Navy,  and  certainly  in  its  mer- 
cantile marine,  actually  draw  off  thousands  of  our  best  seamen  from 
our  merchant  service  and  even  from  the  Royal  Navy. 

In  round  figures,  our  merchant  seamen,  excluding  foreigners,  number 
above  300,000 ;  and  the  very  best  men  of  that  large  body  of  seafaring 
persons  ought  to  be  our  grand  source  for  feeding  our  Royal  Navy  with 
a  constant  supply  of  seamen,  and  especially  whenever  we  require  to 
increase  our  standing  force.  The  mercantile  marine  must  also  in  fact 
be  the  grand  resource,  whence  our  war  levies  are  to  be  drawn,  after  our 
reserves  are  called  out.  But  I  am  obhged  to  pass  over  £dl  besides 
that  this  consideration  might  naturally  suggest. 

I  am  glad  to  know  that  it  is  now  proposed  to  carry  out  to  some  ex- 
tent one  recommendation  of  the  Manning  Commission  hitherto  disre- 

*  A  few  yean  ago,  but  before  the  efltablishnient  of  the  Bojal  Nayal  KeserFe,  I 
suggested  •  re-adjustment  of  the  pay  of  the  Nayy,  with  an  increase  to  some  of  the 
seamen  ratings,  with  the  view  of  making  the  Nayj  preferred  to  the  merchant  aer- 
vice,  and  accomplishing  by  this  means  a  flow  of  merchant  seamen  through  the  Nayy, 
like  what  France  secures  by  positive  legishition.  But  at  that  time  one  could  not 
hope  to  complete  the  plan,  by  the  payment  of  retainers  after  the  men  had  taken  their 
turn  in  Queen's  ships.  But  this  has  been  now  rendered  possible  by  the  establish- 
ment of  the  Boyal  Naval  Beserye.  (Tide,  also,  Adnuraliy  Adminittrationt  ^c^  p. 
111.)— J.  B. 
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garded,  namely,  to  establish  a  number  of  school-ships  for  the  purpose 
ol  training  boys  for  the  merchant  service.  This,  however,  will  be  chiefly 
advaDtageous  in  a  social  point  of  view,  as  a  great  benefit  to  the  class  of 
boys  intended  thus  to  be  rescued  from  crime,  and  taken  care  of,  and 
trained  to  a  useful  calling.  But  it  is  out  of  the  question  to  expect 
that  any  such  system  of  school-ships  can  be  adopted  to  such  an  ex- 
tent as  to  supply  the  wants  of  our  whole  mercantile  marine.  It  would 
also  be  undesirable,  even  if  practicable,  to  provide  that  the  race  of 
British  sailors  should  be  exclusively  augmented  from  the  "  waifs  and 
strays"*  of  our  over-crowded  populations  in  cities,  while  no  fair 
opening  is  provided  for  the  children  of  our  seamen  and  of  other  re- 
spectable members  of  society.  Trades  and  professions,  and  especially 
crafts  like  that  of  the  sailor,  are  all  more  or  less  hereditary,  and  na- 
torally  so.  And  no  artificial  means  we  could  devise,  we  may  be  very 
sure,  could  possibly  be  so  advantageous  for  training  up  a  race  of 
thorough  seamen,  as  the  giving  of  facilities  to  our  sailors  to  take  to 
sea  along  with  them,  in  the  vessels  in  which  they  may  be  serving, 
their  own  sons,  or  their  nephews,  or  the  children  of  their  neighbours, 
in  whom  they  would  naturally  take  an  interest.  But  these  facilities 
can  only  be  secured  on  a  sufliciently  extensive  scale  by  a  certain  pro- 
pwtion  of  boys  being  required  to  be  borne  in  our  trading  vessels.f 

There  remains,  however,  an  important  consideration  as  regards  our 
sulor  boys,  whatever  plan  may  be  adopted  for  their  increase.  Will 
they  remain  in  the  British  service  after  they  have  grown  into  men  ? 
If  not,  of  coui^se  it  must  be  evident  that  all  our  labours  to  increase  their 
numbers  will  be  but  labour  in  vain.  It  is  both  true,  and  quite  noto- 
rious, that  the  greater  proportion  of  seamen  in  the  American  Navy  are 
British  sailors.  When  Captain  Toynbee*s  paper  was  recently  read  at 
the  Society  of  Arts,  it  was,  however,  adroitly  argued,  with  reference 
to  this  other  fact,  that  the  number  of  foreign  sailors  in  our  merchant 
service  was  gi-adually  increasing,  that  this  would  prove  that  our  service 
was  preferred,  and  was  not  so  bad  as  it  has  been  described.  But  retorts 
of  this  character  in  an  evening's  debate  scarcely  help  us  to  get  out  of 
difficulties.  To  a  certain  extent,  we  ought  to  recognize  the  fact  that 
tiiere  will  always  be  a  sprinkling  of  foreigners  in  the  service  of  any 

*  Described  in  plain  language  as  "  pick-pockets  off  the  streets  of  London,"  in  the 
Hoose  of  Lords  last  Fridaj.  (Duke  of  bomerset*s  speech,  THmes,  9th  February, 
1867.)— J.  R. 

t  The  Saturday  Seview  of  last  Saturday  (February  9),  states  this : — "  Both  on  our 
eastern  and  on  our  southern  coast,  there  are  families,  members  of  ivhich  have  serred 
in  the  Koyal  Navy  or  the  merchant  nary  for  many  generations.  No  waste  of  power 
could  be  more  perverse  aad  more  deplorable  than  to  leave  this  natural  aptitude 
unused  and  useless." — J.  R. 

The  Saturdcuf  EetieWf  however,  also  advocates  the  new  school-ships.  It  says— 
"  A  more  valuable  boon  to  the  Navy  and  the  nation  would  be  the  execution  of  a 
project  by  which  the  youhg  Arabs  of  city  life  might  be  rescued  from  the  contamina- 
tion  of  hypothetical  fathers  and  spurious  brothers,  &c.,  to  become  useful  wprentices 
to  a  service  associated  with  the  popular  prepossessions  of  the  most  cherished  recollec- 
tions of  this  country.  With  many  of  them  the  State  could  not  do  better  than  train 
them  up  to  beoomesailors  in  the  mercantile,  and  afterwards  in  the  Royal  Navy." — J,  R. 
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country  and  in  every  occupation  of  life.  The  small  proportion  of 
foreigners  in  the  English  mercantile  marine  (some  9  per  cent.  !)need  not, 
all  things  considered,  be  a  source  of  anxiety  to  us  at  present ;  at  all 
events,  it  is  a  very  different  matter  from  the  very  large  proportion  of 
British  seamen  that  are  to  be  found  in  American  ships.  There  can  be 
no  doubt,  I  presume,  that  our  men  in  transfening  their  services  to  the 
American  service,  simply  consxilt  their  own  interests.  The  three  chief 
attractions  seem  to  be  simply,  higher  wages,  more  liberal  rations,  and 
greater  comforts  in  their  sleeping  places,  through  the  "house  on 
deck,"  which  is  common  in  American  vessels.  Their  treatment  other- 
wise does  not  seem  to  be  better,  or  so  good  elsewhere,  as  in  our  own 
service.  There  appears  to  be  but  one  remedy  for  this  unsatisfac- 
tory state  of  things.  The  British  service  ought  to  he  made  emtal  in  all 
resjtects  to  tlie  American.  It  will  be  discreditable  and  almost  disgraceful 
to  us,  if  this  country  cannot  accomplish  that.  The  details,  however, 
are  not  matters  for  consideration  here.  It  is  clear  that  the  subsidies  of 
the  Naval  Reserve  must  tend  to  check  this  transfer  of  our  seamen  to 
America  and  other  services,  and  to  bring  them  back  to  British  ships. 

I  must  just  glance  at  another  point.  There  are  some  who  are  of 
opinion  that  an  enormous  increase  of  boys  should  be  trained  in  the 
Royal  Navy.  Not  being  a  sailor  myself,  I  must  quote  a  well-knowu 
sailor's  opinion  of  this — one  who  has  also  well  studied  the  subject. 
He  says,  *'  I  cannot  help  i-epeating  the  opinion  I  have  often  expreesed 
on  the  impolicy  of  fonning  so  large  a  portion  of  the  crews  of  ships-of- 
war  of  young  boys,  with  the  view  of  rearing  naval  seamen,  these  boys 
being  for  a  long  time  of  Uttle  value ;  and  particularly  when  it  is  found, 
that  but  an  inconsiderable  portion  of  them  adhere  to  or  are  fit  to  be 
retained  in  the  naval  service.  The  expense  of  rearing  up  thousands 
of  boys  to  manhood,  with  the  view  of  retaining  some,  appears  to  me  a 
very  questionable  poUcy ;  for  under  proper  regulations,  the  required 
number  of  young  sailors  brought  up  in  the  merchant  service  might 
be  readily  induced  to  serve  in  the  fleet  long  enough  to  acquire  [a 
knowledge  of]  naval  duties ;  and  surely  it  is  better  that  a  large  num- 
ber of  our  marmers  should  be  so  qualified  by  passing  through  the  fleet, 
than  to  make  the  Navy  exclusive,  and  confine  it  to  the  few  who  elect 
to  remam  in  that  service;  for  these  being  retained  continuously  or 
re-entered,  must  of  course  exclude  others  who  might  be  induced  to 
change  their  service  occasionally." — (J.  H.  Brown,  Registrar-General 
of  Seamen  and  Shipping,  in  Appendix  to  Manning  Commission's  Report, 
1859,  p.  364.)* 

These  opinions  I  may  remark  were  written  before  the  establishment 
of  the  Royal  Naval  Reserve ;  and  some  of  them  could  only  be  fully 
justified  were  the  Naval  Reserve  hereafter  to  be  composed  exclusively 
of  seamen  who  had  previously  served  in  the  Royal  Navy.  We  would 
thus,  in  fact,  secure  a  reserve  as  well-trained  and  as  available  as  the 
boasted  Inscription  Maritime  of  France. 

*  One  unquestionable  efibct,  however,  of  training  an  immensely  greater  nmnberof 
boys  in  the  Nayy  is  thus  summed  up  in  the  pamplJet  on  Naval  ExpendUwre : — "  !( 
indeed,  the  country  should  undertake  to  train  merchant  seamen  at  the  public  expensei 
a  heayy  additional  charge  will  be  incurred.'*    (p.  65.)— J.  B^ 
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To  revert,  then,  to  our  main  proposition,  the  estabhshment  of  a  Royal 
Naval  Reserve,  composed  exclusively  of  trained  men-of-war's  men,  I 
sdmit  it  may  fairly  be  asked  what  I  mean  by  speaking  so  emphatically 
of  economy,  while  hinting  at  some  increase  in  the  rates  of  pay  to  the 
pure  blue  jackets  of  the  fleet  now,  as  well  as  at  having  a  paid  reserve  as 
at  present,  and  probably  a  higher  rate  of  pay  in  the  Navy  during  war  ? 

I  shall  f  ii^nkly  reply  to  these  questions  categorically. 

Istly.  The  pay  of  the  Navy  is  at  present  most  liberal  and  perhaps 
suflBdent,  if  all  the  additions  to  the  nominal  rates  of  wages  are  taken 
into  account ;  but  by  a  simplification  and  re-adjustment  of  present 
rates  and  additions  to  pay,  with  a  very  inconsiderable  addition  here 
and  there  to  get  rid  of  fractional  differences,  I  certainly  think  it 
po6.<^ible  to  establish  nominal  rates  of  pay  in  the  Royal  Navy,  that 
would  bear  comparison  with  those  of  any  other  service  either  in  this 
country  or  America,  and  that  without  disregarding  economy. 

2ndly.  The  Naval  Reserve  I  propose  will  be  a  reserve  of  thoroughly 
trained  men-of-war's  men  ;  and  supposing  that  they  did  cost  as  much  as 
the  present  reserve,  I  put  it  to  .this  assembly  of  naval  "officers,  whether 
a  Naval  Reserve  so  composed,  would  not  be  better  \torth  the  money  ? 
But,  even  if  the  retainers  of  this  thoroughly  trained  resers^e  were,  on 
an  average,  as  high  as  those  paid  to  all  the  men  in  the  present  Naval 
Reserve,  we  must  remember  that  all  the  machinery  and  expense  of 
their  training,  and  their  drill  pay  and  travelUng  expenses,  &c.,  would 
be  saved, — that  is  about  half  the  present  cost,  at  least. 

3rdiy.  As  to  the  hint  of  a  higher  rate  of  pay  in  the  Navy  during  war ; 
to  say  the  least,  this  is  only  another  way,  and,  I  submit,  a  better  way, 
of  paying  "  bounty  "  for  war  service.  Considering  also  the  modem  in- 
novations upon  ancient  war  privileges,  I  am  prepared  to  advocate  this 
as  a  straightforward,  equitable,  and,  if  well  considered,  an  economical 
measme. 

But  in  answering  these  questions  thus  baldly,  I  have  done  but 
scant  justice  to  the  proposed  reserve.  In  a  few  brief  sentences,  in 
conclnsion,  I  shall  endeavour  to  show  you  its  other  advantages. 

Istly.  If  we  have  a  Naval  Reserve  which  is  all  we  could  desire,  we 
could  of  course  reduce  our  standing  or  minimum  force  to  less — ^perhaps 
considerably  less — than  that  which  we  now  maintain ;  and  it  is  here 
we  should  exercise  our  chief  economy.* 

2ndly.  A  reserve  of  the  kind  proposed,  the  advantages  of  which 
become  a  reward  and  boon  to  men  who  have  served  in  the  Royal  Navy 
with  good  characters,  will  tend  to  press  our  merchant  seamen  to  enter 
the  Navy,  in  order  to  become  qualified  to  enter  the  reserve  and  share 
in  these  advantages.  Thus,  such  a  reserve  would  tend  to  send  men 
into  the  Navy,  instead  of  (lite  the  present  system)  to  keep  men  out  of  it. 

3rdly.  Although  it  is  part  of  the  scheme  that  the  reserve  men  should 
rejom  the  Navy  whenever  wanted,  the  practical  effect  would  be  that 
the  merchant  seamen  would  generally  press  forward  to  fill  up  your 

•  As  is  well  known  to  tlio  initiated,  and  on  the  authority  of  the  pamphlet  on 
Nacal  Expendiiure^  I  may  observe  that  **  the  principle  which  regulates  the  amount 
of  the  Nary  Estimates  is  the  number  of  men  yoted."    (p.  65.)— J.  R. 
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vacancies  when  men  were  wanted  in  the  fleet,  in  order  that  they,  by 
serving  their  turn  in  the  Navy,  might  be  ehgible  for  the  reserve.  By 
some  sUght  management  as  regards  the  arrangements  made,  every 
reserve  man  might  further  be  made  practically  a  "  recruiting  oflScer" 
for  the  Navy,  who  would  induce  the  merchant  seamen  to  join  the  fleet 
when  men  were  wanted,  for  the  sake  of  future  advantages,  such  as 
those  which  the  new  reserve  men  themselves  would  enjoy. 

4tlily.  The  proposal  to  make  the  amount  of  retainers  depend  upon  a 
man's  badges,  qualifications  as  a  gunner,  and  rating  in  the  Navy,  would 
simplify  the  arrangements  as  to  their  being  paid  the  retainers,  or  even 
double  such  retainers,  when  required  to  serve  during  war.  One  badge 
now  represents  Id,  a-day,  or  305.  a-year ;  a  trained  man's  additional  pay 
the  same  sum  ;  a  second-class  seaman-gunner  gets  twice  as  much,  or 
£3  a-year  additional ;  and  a  first-class  seaman-gunner  4d  a-day,  or  £6 
a-year.  A  man  with  three  badges  thus  also  gets  £4  10s.  a-year  in  ad- 
dition to  his  other  pay.  Without  entering  into  further  details,  it  is  easy 
to  see  how  these  additions  to  pay  might  serve  to  regulate  the  amount 
of  retainers  to  Aen  in  the  reserve,  and  the  extra  war  rates  of  wages, 
which  I  advocate  chiefly  on  behalf  of  our  best  and  most  efficient  men. 
I  do  not  by  any  means  propose  an  indiscriminate  and  general  increase 
of  wages  or  of  advantages  to  all  the  seamen  entering  the  Navy,  either 
during  peace  or  war.  There  is  nothing  in  what  I  recommend  that  would 
tend  to  induce  a  rivalry  in  the  rate  of  wages  between  the  Royal  Navy 
and  the  mercantile  marine. 

But,  on  this  point,  I  ought  to  observe  tliat  it  will  be  found  from  a 
return  in  the  blue-book  of  the  Manning  Commission  of  1859  (p.  363), 
that  wages  in  the  merchant  service  during  war,  though  they  may  some- 
times temporarily  rise,  are  not  maintained  at  higher  rates  while  war 
continues,  but  are  actually  and  almost  always  highest  during  peace. 
It  has  also  been  often  said  that  the  Navy  is  less  popular  than  the 
merchant  service,  from  the  greater  amount  of  foreign  service  in  the 
Navy.  Were  this  true,  a  remedy  might  be  possible ;  but  I  find  that 
in  the  merchant  service,  out  of  195,000  men  employed  in  certain 
vessels  m  18G4,  138,000  were  in  ships  engaged  in  the  foreign  trade, 
nearly  12,000  in  vessels  partly  home  and  partly  foreign,  and  only 
45,000  in  vessels  exclusively  in  the  home  trade,  t.e.,  about  one-fifth  of 
the  whole. — (Annual  Statement  of  the  Trade  and  Navigation  of  the 
Kmgdom,  1864,  p.  448.) 

I  must  npw  conclude,  reserving  many  other  points,  in  order  to  give 
time  for  discussion ;  and  I  have  purposely  reserved  many  explanations 
which  might  have  been  given  in  elucidation  of  the  views  I  have  inade- 
quately ventured  to  advocate ;  thinking  it  better  to  reply  to  objections 
which  may  be  actually  raised  to  what  has  been  advanced,  than  myself 
to  select  objections,  and  answer  them  in  anticipation.  I  shall  only 
further  say,  that  in  bringing  this  question  forward,  my  only  wish  is  to 
discover  what  may  be  best  for  a  service  which  I  regard  as  one  of  tho 
noblest  under  the  Crown,  and  the  most  important  for  the  security  of 
the  British  Empire. 
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The  GhaIbicik  :  You  will  allow  me  to  express  tout  thanks  to  Mr.  Beddie  for  his 
sdmirable  and  lucid  paper.  We  shall  be  very  glaa  if  any  genileman  will  make  any 
remarks  upon  it,  and  bring  out  the  points  of  tms  important  subject. 

Bear^dmiral  A.  P.  B  ydsb  :  Considering  the  great  importance  of  the  subiect,  I  think 
it  woold  not  be  respectful  to  Mr.  Beddie  to  attempt  any  discussion  at  this  late  hour 
of  the  oTening.  I  would  suggest,  with  your  permission,  that  we  take  the  opinion  of 
the  members  present,  and  if  they  approTe  it,  that  we  adopt  a  course  that  nas  been 
adopted  on  a  preyious  occasion,  viz.,  to  ask  the  Council  to  allow  the  paper  to  be 
printed,  and  copies  to  be  distributed  to  those  persons  who  may  wish  to  take 
nart  in  the  discussion,  and  after  a  short  interral  to  haye  another  meeting  for  full 
difoussion. 

Commander  W.  Dawson,  B.N. :  I  think  this  is  a  yery  proper  recommendation,  for 
it  is  exceedingly  difficult  in  a  matter  of  figures  to  go  into  the  question  at  once. 

Captain  Sslwyk,  B.N. :  Will  the  course  proposed  preclude  our  going  on  with  the 
discussion  this  eyeninff  P 

The  Chaibxak  :  ifo.  It  is  open  to  any  gentleman  to  make  any  remarks  that  he 
may  wish  now  ;  and  then  there  might  be  an  adjournment  for  a  full  discussion  on  the 
paper  when  printed. 

Commander  W.  Dawsoit  :  It  is  exceedingly  difficult  to  follow  the  number  of 
figures  in  a  paper  which  we  haye  not  before  our  eyes,  and  I  shall  therefore  not  at- 
tempt to  enter  mto  the  mtnuticR  of  the  question  now,  as  I  hope  to  be  able  to  do  when 
we  haye  the  paper  in  print.  It  appears  to  me  that  the  subject  of  manning  the  Nayr 
divides  itself  into  two  parts ;  firstly,  with  reference  to  peace,  and  secondly  witn 
reference  to  war ;  and  in  discnssine  the  numbers  of  men  required,  I  think  it  is  im- 
portant we  should  distinguish  cleany  between  those  who  are  bond  fide  seamen,  and 
those  who  may  be  classed  as  artificers  and  stokers,  and  those  who  are  marines.  Ab 
far  as  I  can  see  from  these  figures,  there  is  one-third  of  each  of  these  classes  re- 
quired. In  dealinff  with  figures  in  the  merchant  seryioe,  I  think  it  would  be  ad- 
yisable  if  we  could  haye  the  numbers  similarly  separated  for  the  purpose  of  reference. 
Because  it  is  yery  difficult  to  understand  where  the  number  of  850,000  seamen  said 
to  be  in  the  mercantile  marine,  come  firom.  I  haye  not  been  able  to  find  them  any- 
where. It  would  be  a  yery  good  thing  if  we  had  the  actual  numbers  classified,  be* 
cause  the  crews  in  the  merchant  service  are  yariously  composed,  as  in  the  nayal 
snrrioe.  There  is  a  class  of  domestics,  another  of  artificers,  another  of  firemen ; 
umI  it  would  be  as  well  if  these  were  separated  from  the  list  of  foreigners  and 
of  British  seamen  in  Uie  merchant  service.  The  figures  I  haye  before  me  do 
Bot  distinguish  between  these  classes.  I  think,  howeyer,  this  distinction  ought  to  be 
thoroughly  understood.  We  are  told,  for  instance,  that  the  foreigners  in  Uie  mer- 
^lant  seryice  amount  to  only  9  per  cent,  of  850,000.  That  may  appear  a  yery  small 
percentage,  if  that  850,000  are  aU  actual  seamen ;  but  if  there  are  only  106,000 
British  tmd  foreign  petty  officers,  able  seamen  ^in  the  British  seryice,  then  the  pro- 
portion of  foreigners  will  be  yery  much  larger.  In  dealing  with  figures,  it  shows 
that  we  must  be  careful  how  we  twist  and  turn  them.  We  must  Imve  the  figures 
before  us  before  we  can  enter  into  the  merits  of  a  question  like  this.  What  wo 
haye  first  to  arriye  at  is,  to  discoyer  what  our  probable  wants  are.  Now,  I  think 
to  instance  the  number  of  seamen  employed  in  tne  Bussian  war  does  not  advance 
the  argument  at  all.  The  Bussian  war  was  not  a  maritime  war.  It  was  simply  a 
yachting  cruize  up  and  down  the  Baltic,  and  though  there  was  a  little  fighting 
in  the  Sea  of  Azoff,  it  was  in  a  small  way,  and  had  not  the  magnitude  of  a  mari- 
time war.  The  figures  we  must  look  to  are  those  of  1814 ;  there  has  been  no  real 
Bsritime  war  since  then.  The  total  numbers  then,  were,  I  find,  147,000.  Taking 
the  proportion  of  one-third  marines,  one-third  artificers  and  stokers,  and  one-third 
wameUf  we  would  arrive  then  at  an  idea  of  what  we  would  now  require. 

Mr.  Bbddeb  :  You  had  then  no  stokers. 

Commander  Dawson  :  I  am  using  these  numbers  in  reference  to  the  present 
time.  And  I  think  it  must  be  patent  to  any  one  who  goes  into  the  matter  at  alt, 
that  we  will  require  a  great  many  more  men,  hereafter ;  not  because  our  ships  require 
more  men,  but  because  in  1814  there  was  not  a  fiag  upon  the  ocean  that  could  con- 
tend with  ui  anywhere.    But  hereafter  we  may  have  to  contend  against  a  povrerful 
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maritime  nation,  or  against  two  or  three  tlmt  may  combine  against  us.'  We  Iibto 
had,  for  instance,  such  a  thing  as  France  and  America  combining  against  us  before, 
and  we  might  have  such  a  thing  happen  again.  Or  we  might  have  a  rising  maritimd 
nation  Hke  Italy,  her  fleets  manned  with  G-cnoese  and  Adriatic  seamen,  and  com- 
manded by  an  Italian  TegetholT,  combining  with  other  nations  against  us.  Then, 
I  say,  we  must  be  prepared  to  meet  one  or  more  maritime  nations,  and  to  contend  with 
them  in  a  struggle  which  would  be  more  serere  than  any  that  befeU  us  since  the  battle 
of  Trafalgar.  We  shall  want  a  great  many  more  men  than  before.  The  question  is, 
where  are  we  to  get  these  men.  If  we  take  180,000  men  as  our  requirement,  and  suppose 
that  one-third  of  them  are  to  be  seamen,  according  to  the  present  regulation?,  one* 
third  marines  or  soldiers,  and  the  other  third  stokers  and  artificers,  it  becomes  a 
Tcry  large  subject  of  inquiry  as  to  where  these  men  arc  to  come  from.  I  do  not 
think  the  propositions  that  have  been  made  to-night  to  secure  us  a  reserve  that 
we  can  fall  back  upon  in  case  of  a  sudden  maritime  struggle,  will  meet  the  require- 
ments of  what  I  think  is  a  very  large  case. 

The  Chairman  :  Would  you  propose  80,000  men  for  the  reserve,  because  it  would 
require  that  number  to  make  up  the  deficiency  ? 

Commander  Dawsox  :  No,  I  think  not.  Tliere  would  be  60,000  seamen  required 
for  the  service  if  one-third  of  the  whole  are  to  bo  seamen.  It  is  a  question — ^a  very 
grave  question — whether  we  shoxild  not  also  have  a  reserve  of  stokers  and  artificers. 
But,  confining  our  attention  entirely  to  bond  fide  seamen,  the  Koyal  Navy  has,  in 
round  numbers,  about  20,000  seamen  now.  We  have,  within  five  years,  reduced 
our  naval  force  by  9,000  bon^  Jide  hlne  jfickets  ;  so  that  there  are  only  20,000  now 
afloat.  The  question  is,  whore  are  we  to  lay  our  hands  on  40,000  ?  We  leave  out  of 
the  question  for  the  moment  those  contingent  seamen,  whose  numbers  oscillate  in  time 
of  peace.  I  think  Mr.  Rcddie  has  brought  forward  one  very  good  suggestion  to  supply 
a  part  of  this  reserve.  But  I  would  carry  it  a  little  further.  My  idea  of  the  reserre, 
speaking  of  men-of-war^s-men  is  this,  that  every  continuous  service  seaman  when  he 
has  completed  his  ten  years,  unless  he  holds  a  petty  officer's  rating,  should  be  Hable  to 
be  discharged.  Therefore,  we  should  be  able  to  discharge  them  at  the  end  of  ten  years 
without  feeling  the  loss.  We  should  never  have  to  call  upon  the  merchant  service  to 
supply  us  with  men  during  peace,  but  we  should  supply  the  merchant  service  with  our 
own  ten-year's  men  ;  and  these  should  receive  small  pensions  on  condition  that  they 
shall  serve  afloat,  and  shall  not  take  to  cab-driving  and  omnibus- driving,  and  so  on. 
Unless  you  have  some  rule  about  serving  afloat,  you  -will  find  that  persons  who  hsve 
been  seamen  will  take  to  driving  cabs  in  London,  and  other  land  employments,  as 
many  have  been  doing  for  many  years  past.  I  tliink  that  woiUd  form  a  very  valuable 
reserve  ;  but  we  cannot  mako  it  sufficiently  nimierous  in  a  day  or  a  night.  It  would 
take  a  great  many  years  before  we  could  form  a  considerable  reserve  in  that  way ; 
and  at  any  time — (I  do  not  know  that  I  can  now  enter  into  the  figures,  and  say 
what  numbers  it  would  eventually  reach,  it  is  a  matter  of  simple  calculation) — 
it  would  only  reach  a  limited  number,  and  would  never  in  itself  provide  the 
numbers  required  in  time  of  war.  I  think,  therefore,  we  must  also  fall  back  upon 
that  most  invaluable  body  of  seamen — the  Boyal  Naval  Reserve.  Whether  the  Roval 
Naval  Reserve  is  conducted  on  the  most  economical  principles  or  not  I  do  not  know. 
There  is  one  thing  to  be  said  of  all  reserves,  be  they  militia  on  shore  or  sea  re- 
serves, that  they  must  be  paid  for,  and  must  cost  money.  The  total  of  that  money 
added  up  for  a  number  of  years  must  be  considerable,  but  may  be  regarded  as  an 
insurance  fund.  The  question  is,  is  that  insurance  worth  paying  ?  If  you  can  get 
these  men  in  largo  numbers  at  tlie  outbreak  of  a  war,  then,  I  think,  you  will  hare 
paid  a  good  insurance.  Another  valuable  feature  of  this  Royal  Naval  Rescnre,  I 
think,  consists  in  its  breaking  down  the  partition  wall  of  prejudice  which  exists 
among  merchant  seamen  against  men-of-war.  Merchant  seamen  are  now  taken  on 
board  a  well-conducted  training  ship ;  they  are  placed  under  the  orders  of  naval 
officers,  and  they  find  that  naval  officers  are  not  negro  drivers,  and  that  a  ship-of- 
war  is  not  a  prison  ;  and  they  go  away  with  their  prejudices  broken  down.  There 
is  another  prejudice  which  we  also  get  over,  which  is  the  prejudice  that  exists  in  the 
mind  of  naval  officers  against  having  anything  to  do  with  merchant  seamen  and 
merchant  officers.    If  we  can  break  down  that  wall  of  partition  which  now  divides 
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the  two  semcesy  it  will  be  most  inraluable.  (The  Ohaibuan  :  I  don't  think  that  at 
ail)  Well,  I  don't  know.  There  ia  a  sort  of  professional  jealoasy  in  all  professions, 
aiul  I  think  we  haye  sot  our  professional  jealousies  as  mucn  as  other  people.  Sup- 
poBBg  you  adopted  the  pnnoiple  of  manning  the  Navy  in  time  of  peace  that  I  speak 
oC  so  that  we  neyer  should  require  to  get  men  £rom  the  merchant  service,  a  good  deal 
of  objection  that  has  been  raised  to  the  reserre  would  be  got  oyer.  We  would  supply 
tiie  merchant  senice  instead  of  the  merchant  service  supplying  us.  On  the  con- 
tarj,  to  my  mind  it  is  a  great  pity  that  the  Boyal  Naval  Beserve  is  so  very  limited 
m  munbers.  We  havo  got  only  16,000  men,  but  they  are  the  cream  of  the  mer- 
diaat  service — the  very  best  of  the  merchant  service.  I  have  been  on  board  one  of 
the  training  ships  ;  I  have  seen  those  men  training  guns  under  different  officers  ; 
and  I  must,  say  I  was  excessively  pleased  with  the  way  in  which  the  work  was  done. 
It  was  done  efficiently — thoroughly  weU.  It  might  not  have  been  done  in  the  fly- 
away style  in  which  men-of-war's  men  are  brought  up  to  do  it ;  but  it  was  done 
thorou^y,  and  I  should  be  proud  to  have  command  of  a  ship  manned  by  such 
men  as  those.  I  say  it  is  a  great  pity  that,  instead  of  being  16,000,  it  is  not  48,000. 
For  I  look  upon  it  that  48,000  is  the  least  number  that  we  should  try  to  obtain  from 
tilt  reserve.  Now  it  is  a  question  how  that  can  be  done  ?  I  am  told  the  regulations 
are  drawn  up  too  tight,  that  we  should  not  be  so  strict  in  our  requirements,  and  that 
if  we  were  not  quite  so  strict  in  our  requirements  we  might  perhaps  get  more  men. 
This  brings  me  to  the  number  of  350,000  men.  How  is  it  that  if  there  are  850,000 
able  seamen — 

Mr.  BsDDiB :  Not  able  seamen. 

Commander  W.  Dawbon  :  That  is  the  question. 

Mr.  Bbddie  :  350,000,  including  seamen,  o  Ulcers,  firemen,  stokers,  foreigners, 
ererybody. 

Commander  Dawsok  :  These  classes  do  not  come  into  the  question. 

Mr.  T.  Gbat,  Board  of  Trade :  I  may  perhaps  set  you  right  about  numbers. 
Do  I  Quderstandyou  to  say  there  are  350,000  men  in  the  merchant  service,  includ- 
ing all  ranks  ?  Tiae  number  of  men,  boys,  stokers,  petty  officers,  engineers,  Lascars, 
foreigners,  and  other  persons.  Everybody,  all  told,  throughout  all  the  ships  of  the 
United  Kingdom  of  Great  Britain  and  Ireland  (but  not  including  her  dependencies) 
amounts  to  197,643. 

Admiral  Ebskinb,  M.P.  :  It  is  not  according  to  the  Board  of  Trade  returns.  If 
you  look  at  the  last  Board  of  Trade  returns,  you  will  find  the  number  is  350,000. 

Mr.  Gray  :  I  think  it  would  be  as  well  to  look  at  the  numbers  carefully  before  the 
aext  meeting. 

Mr.  £edi>ix  :  I  have  not  got  the  Board  of  Trade  returns  here,  and  I  do  not  think 
Mr.  Gray  has  given  the  correct  numbers ;  but  here  are  tlie  returns  from  the  blue- 
book  of  1869,  furnished  by  Commander  Brown,  registrar  of  merchant  si$amen.  The 
total  number  of  seamen  and  boys  serving  in  the  Boyal  and  mercantile  Navy,  exclud- 
ing marines,  was  322,000  in  1857. 

Mr.  Gray  :  In  the  Boyal  Navy  ? 

Mr.  Keddie  :  And  mercantile  Navy.  In  this  return  there  were  in  the  registered 
merchant  ships  belonging  to  the  British  empire  284,000  men  and  boys  in  1857,  and 
tbey  have  got  up  to  350,000  by  the  returns  that  Mr.  Gray  was  kind  enough  to  send 
me.  It  is  a  very  heavy  book,  and  I  have  not  brought  it  with  me  ;  but  there  are 
certainly  360,000. 

Mr.  Gray  :  Yes,  but  the  350,000  includes  all  sorts  of  men  in  ships  in  British 
possessions  abroad,  that  never  come  near  to  the  United  Kingdom  at  all. 

Commander  W.  Dawson  :  It  only  shows,  when  we  havo  such  great  authorities 
ipsaking  to  so  wide  a  difference  as  190,000  and  350,000  men,  the  necessity  of  having 
these  figures  before  us. 

The  CHAiBMAif :  It  is  not  a  difference,  but  Mr.  Ghray  has  read  the  retm*n 
wrong. 

Commander  W*  Dawsok  :  As  I  said  at  the  beginning,  we  must  try  to  distinguish 
between  what  we  actually  wont  in  the  shape  of  blue  jackets,  and  what  we  want  in 
shape  of  artificers  and  firemen.  Now,  able  seamen  and  petty^  officers  are  the  same 
^biag ;  they  are  equally  qualified.    It  seems  to  me  that  there  ore  about  106,000  able 
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seamen  in  the  merchant  service,  taking  it  in  round  numbers.  We  are  rerj  glad  to 
have  firemen,  and  it  is  a  question,  as  I  said  before,  whether  we  ought  not  to  hare  an 
organised  reserve  of  stokers  and  artificers.  But  if  there  are  106,000  able  Beamen, 
it  seems  odd  that,  with  all  these  advantages  which  are  held  out,  of  £10  a-year,  Ac, 
&C.1  we  cannot  get  a  larger  reserve  than  16,000  men.  For  mj  part,  instead  of  finding 
fault  with  the  Naval  Beserve,  I  wish  to  see  it  three  times  as  numerous.  Then,  if 
we  had  48,000  men,  we  might  perhaps  be  able  to  laj  our  hands  on  80,000  or  40,000 
in  case  of  war,  for  we  must  allow  a  large  margin  for  persons  whom  we  could  not 
get.  It  is  a  verv  grave  question  whether  it  would  be  better  to  increase  the  reserre 
and  reduce  the  force  of  the  Navy ;  but  when  the  force  of  the  Navy  is  being  reduced, 
I  think  it  is  an  important  consideration  as  to  which  part  of  the  force  ought  to  be 
kept  up.  During  the  last  five  years  there  has  been  a  reduction  of  about  9,000  bond 
fide  seamen  in  the  Royal  Navv.    That  seems  a  very  large  number. 

Mr.  RfiDDEB  :  You  reduced  the  fleet  by  11,000  in  that  time. 

Conmiander  W.  Dawson  :  I  think  it  is  a  great  pi^  that  in  times  of  peace  we 
cannot  settle  what  the  standing  Navy  ought  to  be.  We  can,  however,  reduce  the 
Navy  when  necessary,  by  discharging  the  men  over  ten  years*  service  with  a  small 
pension,  and  putting  them  into  a  reserve.  That  seems  to  me  the  legitimate  waj  of 
getting  over  the  difficulty  of  the  contingent  increase  and  decrease  in  peace ;  and 
that  men,  after  ten  years  service,  may  be  retained  when  temporarily  necessary,  but 
should  be  liable  to  discharge  into  a  reserve,  with  short  service  pensions  ;  an  extra 
number  of  boys  being  trained  up  to  maintain  the  constant  overflow  of  seamen  into 
the  mercantile  marine.  At  this  hour  of  the  night,  and  as  there  are  other  gentlemen 
to  speak,  I  will  say  no  more. 

Mr.  Q-BA.Y:  In  order  to  be  accurate,  I  think  we  should  look  into  the  retiimB ;  and 
I  shall  have  great  pleasure  in  verifying  Mr.  Beddie's  figures.  But  I  think  he  makes 
a  mistake  in  including  in  his  figures  everybody  on  board  ship.  The  men  qualified 
to  enter  the  NavaJ  Swerve  are  able  seamen,  and  I  think  that  is  the  number  ve 
should  take  to  work  upon,  and  not  foreigners,  Lascars,  stokers,  firemen,  and  idlers. 
To  arrive  at  true  results,  we  should  take  the  exact  number  of  able  seamen  in  the 
merchant  service,  as  that  is  our  only  true  reserve. 

Mr.  Bbddib  :  I  may  explain  the  reason  why  I  took  gross  numbers  in  the  Navy  in 
some  of  these  tables.  I  have  not  drawn  any  argument  from  them  at  all ;  but  I  haie 
used  them  merely  to  show  that  the  fleet  was  reduced  by  those  numbers.  And  you 
must  always  recollect  that  the  other  persons  in  their  way  are  necessary  on  board  ship, 
although  they  are  not  blue  jackets. 

The  Chaibman  :  It  struck  me  that  Mr.  Beddie  was  not  going  into  detail,  and 
going  into  niunbers  would  be  going  into  detail  and  leaving  the  principle,  which  ifl 
the  real  point,  untouched.  His  real  argument  rested  on  the  principle  of  economy.  If 
the  present  system  does  bribe  men  to  stop  away  from  the  Navy, — ^if  it  has  that  effect, 
the  present  system  is  indefensible.  It  is  money  thrown  away  ;  and  if  you  cannot 
get  men  to  come  even  after  they  are  in  the  reserve,  it  is  money  thrown  away  again. 
These  are  the  questions  to  be  discussed.  Because  you  will  never  get  two  men  to  agree 
as  to  the  number  of  men  that  you  require  in  any  given  war.  But  the  principle  of 
obtaining  a  reserve  is  really  one  that  you  can  discuss,  and  arrive  at  a  conclusion  that 
will  be  worth  something.  The  others  will  be  mere  opinions,  the  vaguest  opinions, 
that  will  be  worth  nothing.  It  struck  me  that  that  was  the  line  Mr.  Reddie  was 
taking  j  and  I  think  it  would  be  quite  worth  while  rather  to  consider  that  in  any 
future  discussion,  than  to  go  off*  about  numbers,  which  really,  to  my  mind,  amount 
to  very  Httle.  Nevertheless,  I  am  sure  you  will  allow  me  to  thank  Mr.  Reddie  for 
his  paper. 

Captain  Sblwtn:  Perhaps  the  meeting  will  allow  me  to  say  a  few  words 
on  this  subject,  as  I  shall  probably  not  be  able  to  be  here  on  another  evening, 
and  I  have  turned  my  attention  to  it  for  several  years  past.  I  hold  in  my  hand  a 
pamphlet  which  was  republished  from  the  Nautical  Magazine^  about  six  years  ago, 
and  which  I  wrote  with  reference  to  this  special  question.  While  I  entirely  agree 
with  the  Chairman  that  figures  and  facts  may  be  made  to  take  any  face  or  any 
formation  their  manager  chooses,  like  soldiers,  I  also  agree  with  Captain  Dawson, 
that  we  are  very  far  £rom  having  a  sufficient  number  in  the  Naval  Beserve,  while  I  dis- 
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r»  with  him  entirelj  as  to  the  constitution  of  that  Nayal  Beserre.  The  first  thing 
we  ocufht  to  hij  down  as  a  principle  in  this  case  is  that  our  reserre  of  seamen 
for  the  deMnoe  of  the  covaatrj  ought  to  be  co^ual — nerer  should  be  less  than  the 
i^iole  aTsilaUe  force  of  seamen,  who  call  Uiemselres  Englishmen,  or  English  subjects. 
Ihe  next  question  arises,  how  shall  we  obtain  them,  with  the  least  stress  during  war, 
vith  the  utmost  facility  during  peace  P  As  to  figures,  I  might  go  over  the  question 
M  to  the  size  of  our  ships  now  requiring  more  men,  as  to  prises  being  taken  requir- 
iag  more  men  to  man  them,  and  as  to  a  thousand  different  points  in  which  the 
t^ait9  may  prore  to  be  utterly  &llacious.  I  do  not  go  into  those.  I  utterly  refuse 
to  go  into  fiffures  referring  to  ten,  twenty,  forty  years  ago,  as  being  in  the  slightest 
dtaee  satisuctory  to-day,  any  more  thim  to  calculate  the  wages  which  a  la£>urer 
kd  forty  years  ago  would  be  a  fidr  or  just  measure  of  what  we  owe  to  our  seamen 
now.  It  IS  Uie  f^t  that  the  price  of  all  skilled  labour  has  gone  up,  and  that  if  you 
wish  to  be  well  serred  you  must  not  ask  how  little  you  can  giye,  but  what  is  the  fair 
market  ralue  of  such  labour,  and  what  therefore  ^ou  ouffht  to  pay  for  it.  With 
these  preliminafy  remarks,  if  gentlemen  will  permit  me,  1  will  just  read  one  or  two 
remarks  referring  to  what  I  belieTe  the  true  system  :— "  Let  lists  be  opened  at  all 
"  the  ports  of  ydunteers  for  the  Kayy  under  a  new  system,  to  be  continued  till  the 
*^  total  number  so  enrolled  reaches,  including  those  actually  serring  in  the  Nayy,  or 
*'  10  many  of  them  as  choose  to  enter,  the  number  of  100,000  seamen,  or  any  other 
"  oomber  deemed  sufficient  for  all  war  purposes.'*  I  say,  take  them  if  you  can  co-in- 
eidaotally  up  to  the  fitll  amount  of  men  serying  in  QretJt  Britain  and  her  colonies : — 
**  Then  each  year  estimate  the  total  number  required  for  the  service  of  that  year ; 
'^  pboe  them  on  full  pay,  and  use  them  as  required.  Let  the  pay  be  a  fair  remune- 
'*  ntioii,  a  fur  market  price,  for  such  labour,  and  not  made  up  of  pennies  here  and 
"  pennies  there,  which  a  favourite  ma^  get,  and  a  fiuthful  drudge  may  miss — and 
**  adf^  some  more  simple  plan  of  provisioning  than  giving  a  man  more  than  he  can 
**  est,  and  paying  him  the  difference.  Then,  let  the  remaining  seamen  have  leave 
"  for  one,  two,  or  three  years" — (this  you  must  recollect  was  written  some  six  or  seven 
ysin  ago ;  to  a  certain  extent,  you  will  see  how  far  it  is  in  accordance  with  the 
praeent  ideas) — "  with  the  understanding  that  a  retaining  fee,  a  sort  of  half-pay,  wiU 
**  be  socruing  to  them  during  their  absence,  and  will  be  paid  to  them  on  their  return 
**  within  the  specified  time — ^to  be  forfeited  if  they  do  not  so  return.  If  war  be 
**  imminent,  retain  all  who  are  coming  home,  and  let  no  more  go  out.  I  need  scarcely 
**  eipstiate  to  any  one  who  knows  the  habits  of  seamen  on  the  security  of  the  moral 
**  tie  you  would  tiius  have  to  the  absentees,  nor  on  the  well-known  fact  that  the  best 
<*  Msmen  are  those  who  hare  been  everywhere,  and  seen  everything,  aye,  from  a 
**  fishing  boat  to  a  pirate.  Having  by  sudi  means  made  the  entry  to  the  Kavy  a 
**  boon,  we  may  then  easily  keep  up  the  discipline  in  it  to  the  highest  point,  although 
*'  redodng  the  coiporal  punishment  to  the  lowest  possible  amount,  by  conferring  on 
"  all  csptuns  and  officers  commanding  a  fuU  power  of  discharge  of  proved  and 
"  ineocngible  offenders,  without  any  other  check  than  tiiis : — thiS^  an  officer  com- 
"  manding,  the  discharges  from  whose  ships  were  constantly  in  excess,  should  be 
"  always  liable  to  be  displaced  from  the  command,  after  fair  triaL  Officers  under 
"  the  present  system  will  do  one  of  two  things :  either  they  will  make  '  cooked' 
"  returns — (I  hope  this  is  not  often  the  case)— or  they  will  abstain  from  punishment 
**  where  they  know  it  ought  to  be  inflicted — that  those  returns  may  not  seem  unduly 
**  large.  I  will  put  a  case.  A  leaves  a  ship  from  ill-health  or  other  causes,  in  which 
"  his  mistaken  Kindness,  or  easy  temper,  or  the  cause  I  have  before  mentioned,  has 
**  induced  a  slackness  of  discipline,  under  which  no  ship  can  be  *  smart*  or  even 
*"haroy.*  B  relieves  him,  puts  on  the  screw,  and  finds  to  his  disgust  that  his 
"  pimishment  returns  being  liuige,  are  animadverted  upon  in  no  pleasant  terms  by 
"  his  superiors.  The  natural  result.is,  that  he  says, '  Oh,  if  s  no  concern  of  mine,  I 
**  didn't  love  punishment.  Let  the  disoipliae  go  to  the  dogs.'"  That  is  a  point  that 
I  ooght  not  to  enter  upon,  as  it  affects  disciplme.  But  recollect  the  discipUne  of  the 
Navy,  and  the  w^  in  which  it  is  kept  up  affects  the  way  in  which  you  get  your  men. 
Mr.  Beddis  :  I  did  not  go  into  "  grievances"  or  discipline,  because  I  was  prepared 
to  show  that  the  discipline  is  not  at  all  complained  of  by  our  seamen.  It  does  not 
affiset  the  question ;  and  therefore  I  did  not  go  into  it. 
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Captain  SvLwnr :  I  hare  onl j  ftirtiher  to  remark  t^at  if  jon  oaimot  indaoe  seaitm 
to  enter  from  tbe  merchant  serrioe  bj  their  knowledge  of  that  flerTioe,  joa  hate 
yet  a  posaibilitj  of  making  seamen  in  excess  of  anj  demand.  You  may  train  boys ; 
jou  may  eren  reonr  to  what  the  absence  of  I  hare  heatrd  huneated  orer  and  ever 
again  by  the  mercantile  navy,  the  apprentieeship  sjrstem.  That  apprentioe  system 
did  its  vroik.  It  did  ite  work  in  many  ways,  for  which  we  cannot  now  find  a  BvMh 
tut«  in  any  sort  of  way.  It  qnietly  and  nnobtmsively  prepared  our  boys  for  seamen, 
and  our  seamen  for  the  Nary.  It  brought  them  up  m  habits  of  discipline  whieh  ne 
seamen  in  the  merchant  service  is  erer  subjected  to,  and  which  in  the  case  of  boys 
is  invaluable,  no  matter  what  business  they  are  afterwards  engaged  in.  It  gives  them 
a  power  of  self-denial  and  a  power  of  working  together,  whi(Si,  if  not  learMd  in  bor* 
hood,  is  never  learned  afterwards,  and  which,  with  the  men  we  now  get,  who  beem 
service  at  sea  much  later  in  life,  we  can  never  hope  fbr,  except  perhaps  with  the 
warrant  officers.  I  might  add  to  that  a  recent  instance  which  has  come  under  my 
notice  of  the  impolitic  way  in  which  our  warrant  officers  aro  treated.  For  I  find  it 
has  become  a  practice  of  late  yean  with  subordinate  officials  to  ignore  the  legitnnsle 
claims  of  warrant  officers.  I  nc^d  in  my  hand  a  letter  hi  which  it  is  said  it  is  not  the 
custom  to  confirm  in  certain  cases.  Therefore,  aman  who  had  ereij claim  to  be  con- 
firmed was  not  confirmed,  but  was  met  with  excuses  all  through,  ^tead  <^  looking 
into  the  question,  they  disgusted  this  man,  and  that  man  may  in  consequence  keep 
thousimds  of  men  away  ik>m  the  fleet,  fi>r  every  man  disgusted  takes  his  di^gost 
with  him  all  over  the  country.  Thus,  t^e  system  which  is  pursued  in  an  office  in 
London  may  be  productive  of  infinite  loss.  We  must  at  least  beg  that  red  ttt^  may 
be  abolishea,  that  the  foolscap  may  be  reduced,  and  that  however  valuable  stati^cs 
may  be,  they  may  yet  not  be  held  to  supersede  fiscts. 

The  Chaibicak  :  Any  gentlenoan  wishing  to  take  part  in  the  discussien  by  calling 
here  ten  days  hence,  will  be  furnished  with  a  copy  ii  the  paper.  The  discusnen  is 
adjourned  to  Monday,  the  25th. 


Adjotjkned  Discussion. 

Monday  Evening,  Februaiy  25th,  1867. 

Captain  B.  GARDINER  FISHBOURNE,  R.N.,  C.B.,  in  the  Chair. 

The  Craibmas  :  As  there  xsay  be  some  goitlemen  premit  who  have  not  haard  tbe 
paper,  and  who  have  not  had  tbe  opportonity  of  reading  it,  I  may  say  in  a  few  words 
that  the  subject  was  **  Manning  the  Navy."  The  subject  was  divided  first  of  ail  ioto 
the  classes  of  boys,  marines,  steers,  and  seamen.  As  the  boys  were  stated  to  be  7,000, 
a  number  sufikient  to  keep  up  the  waste  of  seamen,  it  was  not  neoenaiy  to  diiouti  thst 
point.  The  marines  being,  of  course,  a  standing  force,  ^t  was  not  neotwary  to  tske 
them  into  account.  Then,  there  were  ISfiOO  stoKers  and  artifioers,  who  do  not  sat^r 
intp  the  discussion.  The  discussion,  then,  is  limited  to  the  faotof  22,000  seamen  bsingt 
according  to  Mr.  Beddie's  estiinate,  the  minimum  force  for  ordinaiy  service  in  pstce 
time.  In  addition  to  that,  Mr.  Beddie  divided  that  queation  of  seamen  again  into  ft 
xninimum  force,  contingent  force,  reserve,  and  war  levies.  Uie  mininmm  force  wis  for 
peace  service.  The  contingent  force  was  in  case  of  little  wars  and  warMke  demon- 
strations. The  reserve  had  a  distinct  understanding  that  they  are  not  to  be  called 
out  except  as  war  levies.  It  is  supposed  that  the  contingent  force,  tint  you  may 
want  for  a  little  war,  or  for  a  warlike  demonstratioa,  is  to  be  drawn  from  the  vatof 
cantile  marine  of  the  country.  In  addition  to  thal^  the  war  levies  over  $skd  above 
that  which  is  absolutely  necessexy — I  mean  over  and  above  the  amount  of  reserres— 
will  also  have  to  be  drawn  from  the  mereaatile  marine     Mr*  Reddie  went  on  io  Bsy 
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1  the  pieeent  Naral  Reserve,  defeetiye  in  sereral  pointe :  Fiiwtly,  as 

..  contingent  force.    Seeondly,  as  tending  so  £ir  to  a  higher  rate  of 

^ctferre  are  receiring  a  bonus,  in  addition  to  their  ordinary  wages,  as 

.t'o,  -whioh  makes  the  wages  of  the  Beserve  higher  than  the  wages  of  the 

:,  io  fiur,  tends  to  keep  men  out  of  the  contingent  force.    Thirdly; -he 

aat,  as  eompeied  with  men-of-war^s  men,  the  training  was  insufficient. 

y,    be   oontended   that    they    were   exponsiye.      Fifthly,    it   was    rather 

iui  whether,   when   they  are    called  upon,    they  would   be   forthcoming: 

.  beeause  the  waste  is  so  considerable.     Thus,  for  instance,  there  have  been 

pQO  men  enrolled  in  the  Beserve ;  nearly  6,000  of  them,  that  is  25  per  cent.,. 

..ve  disappeared.     WeU,  if  that  were  continued  over  ten  yean,   it   is   to   be 

^'sthsied  thai  the  men  who  are  now  in  the  Beserve  will  all  hare  disappeared 

bj  that  time,  ao  that  if  you  hare  a  Continental  war  at  the  end  of  ten  years, 

the  question  is,  wiiere  will  the  men  be  whom  you  have  been  paying.    The  next 

objectieo  that  Mr.  Beddie  had  to  the  present  arrangement  was,  that  as  the 

RsNTfe  are  now  receiving  a  higher  rate  of  pay  than  the  Naty,  if  they  were 

cdled  cut,  iliey  would  be  called  out  to  ser^e  for  a  lower  rate  of  pay  than  they  are 

neemng.    Thisralbre,  he  considered  that  it  would  be  indispensable,  either  to  expect 

them  to  serve  at  a  lower  rate  of  pay,  or  else  you  would  be  obliged  to  raise  iheir  rate 

of  pay,  said  doing  so,  vou  would  be  obliged  to  raise  the  pay  of  the  whole  Navy. 

Aaodisr  question  which  was  not  dwelt  upon  by  Mr.  Beddie  is  a  vexy  important  one. 

It  ii  one  that  is  staited  in  the  tables  that  he  has  laid  before  the  meeting.     It  is  this» 

Uitt  in  lfU8  you  had  147,000seamen,  all  told.    At  that  time  there  were  only  167,000  in 

the  Bsrcantile  Hsarine  from  whidii  to  draw  your  levies,  or  to  obtain  any  increase  that  you 

night  want.    At  the  present  time  your  total  numbers  toe  69,000  seamen,  and  350,000 

men  of  the  mercantile  marilie  to  draw  from.    And  Uiat  does  not  represent  the  whole, 

inasmuch  as  tlieae  irambers  Cidy  represent  those  in  registered  vessels.    The  question, 

of  coons,  avggested  is :  If  you  did  without  a  Beserve  in  those  days  when  you  were 

under  eodi  disabilities  from  the  small  number  of  men  in  the  mercantile  marine,  is  it 

nseeaaary  to  have  a  Beserve  now  ?    These  are  questions  for  you  to  discuss.    And  a» 

they  irs  so  important,  if  gentiemen  would  kindly  refrnin  from  entering  upon  colla- 

tezai  quattions  of  ecnnparatively  little  importance,  it  would  tend  very  much  towards 

gattiag  a  verdict  upon  these  important  points. 

Mr.  BsmKB  ;  Before  proceeding  to  the  discussion,  I  should  fike  to  make  a  slight 
opiaoation  as  regards  this  statistical  table.  I  am  indebted  to  my  friend  Captain 
Heath,  B.N.,  lior  pointing  out  one  inaocuracy  in  it,*  which  arose  from  my  senduig  it 
to  the  press  hurriedly.  The  title  of  ^e  second  column  from  the  end,  showing  the 
nnBbers  actaally  eexving  in  the  Navy  should  not  be  "  Borne  in  H.M.  ships,"  but 
'^AfltoaUy  serving,"  as  it  includes  the  marines  on  shore.  It  includes  8,000  in  round 
anmbers  of  mimniw  on  shore.  With  reference  to  your  interesting  precis  of  the 
iames,  I  caily  venture  to  say  that  you  have  gone  slightly  beycmd  me  on  the  pointa 
thtt  I  briMight  forward.  For  instance,  about  the  waste  in  the  Beserve,  I  must  appeal 
to  my  paper. 

^Rie  CHAIB3CAH  :  I  mmt  say  Mr.  Beddie  did  not  state  what  I  have  said.  I 
have  overstated  it.  It  is  matter  of  fact  what  I  have  stated  to  jou,  that  21,000  men 
ws  eniolled  in  the  Beserve,  and  6,000  have  disappeared ;  if  I  remember,  1,500 
hj  destiii.    About  an  equal  number  have  not  come  forward  to  be  re-enrolled. 

Beav- Admiral  A.  P.  Btpex  :  I  am  sure  we  must  all  be  exceedingly  indebted  to 
Mr.  Beddie  for  his  kindness  in  coming  down  and  reading  a  paper,  which  took  a  Jong 
time  to  read,  and  which  must  have  taken  him  much  longer  time  to  prepare,  and  also 
fer  the  taUea  which  he  has  drawn  up,  and  which  are  exhibited  on  the  upper  curtain. 
But  I  think  we  owe  a  debt  of  gratitude  to  other  persons  besides  Mr.  Beddie.  We 
owe  a  debt  of  gratitude  to  the  Lords  of  the  Admiralty  for, — I  will  not  say  sending 
Mr.  Beddie  here  to  instruct  us  on  this  point, — but  for  allowing  Mr.  Beddie  to  come 
doim  and  to  bring  with  him  all  these  statistics.  I  have  no  doubt  he  has  brought 
dowtt  with  him  everything  that  he  thought  would  be  interesting,  or  that  would  bear 
npoa  the  qnestion.    I  think  we  really  do  owe  a  debt  of  g^titude  to  any  Public 

*  8m  iolidtag  table,  Appendix  A,  TMe  1,  now  corrected.— 'Iil), 
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Department  that  allows  such  important  questions  as  these  to  be  brought  forward  by 
its  Officers.  I  feel  speoiaUy  grateful  to  the  Admiralty  for  allowing  it,  because  it  is  a 
question  that  I  have  been  working  at  for  the  last  four  jears,  and  I  hare  always  felt  my- 
self to  a  certain  extent  tied  down  in  the  matter,  because  I  obtained  my  statistics  from 
a  public  board  while  I  was  on  full  pay,  and  had  opportunities  of  getting  them ;  there- 
fore  I  hare  never  felt  myself  free  until  now  to  speak  publicly  on  the  question,  or  to 
take  any  public  notice  of  it.  Mr.  Beddie  having  come  down  with  the  permission  of 
the  Admiralty,  I  now  feel  perfectly  free  to  say  everything  I  know  on  the  point,  and 
to  make  what  suggestions  appear  to  me  to  be  best.  I  may  premise  that  with  the 
exception  of  the  latter  part  oi  Mr.  Beddie's  paper,  in  which  he  speaks,  if  I  remember 
aright,  of  apprenticeship  in  the  merchant  service,  and  of  the  advisability  of  having 
training  ships  there,  and  in  which  I  perfectly  agree  with  him, — with  that  exoeptioii, 
and  I  am  anraid  it  is  almost  the  only  part  in  which  I  do  apee  with  him,— I  differ 
very  widely  from  him  in  other  parts.  I  think  in  a  discussion  of  this  kind,  where 
you  must  take  so  very  much  for  granted,  both  from  Mr.  Beddie  and  frt)m  myself,  it  is 
well  that  those  gentlemen  who  are  present,  who  probably  have  never  heard  my  name 
before  in  their  Uves,  and  possibly  never  heard  Mr.  Beddie*8  name,  that  they  should 
know  very  shortly  what  are  the  qualifications  that  we  possess  to  enable  us  to  discuss 
this  point.  Mr.  Beddie  is,  as  he  told  us  in  his  paper,  and  as  we  know,  an  Officer  in 
Somerset  House,  a  civil  Officer  connected  with  the  Navy.  I  think  he  said,  I  am 
trusting  to  my  memory  now,  that  he  had  been  twenty-seven  years  in  that  department 
Therefore  he  is  a  public  Officer  of  great  experience,  and  he  has  risen  to  be  the  head 
of  one  of  the  three  great  Departments  of  Somerset  House.  Of  course,  everything 
that  falls  from  him  on  a  question  of  this  kind  is  entitled  to  our  confidence.  I  should 
tell  you  that  in  my  case  I  commanded  the  Coast  Guiurd  and  the  Beserves  for  three 
years,  up  to  about  nine  months  ago.  From  the  time  I  had  command  of  that  force,  I 
took,  as  it  was  rieht  I  should  do,  a  very  great  interest  in  everything  connected  with 
the  Beserve,  and  everything  connected  with  the  waste  of  seamen,  and  with  the 
supply  of  boys,  because  the  arrangements  for  the  supply  of  boys  was  to  a  great  extent 
carried  out  by  Coast  Guard  officers.  The  Coast  Guard  were  ordered  to  recruit 
boys,  and  therefore  the  whole  question  passed  to  a  great  extent  through  my  hands.  I 
determined  to  master  the  subject,  and  I  think  I  did  so  ;  and  I  was  in  constant  com- 
munication with  the  Admiralty  on  the  point.  When  questions  of  this  kind  are 
brought  before  you,  and,  as  I  have  said,  you  are  to  take  a  great  deal  for  granted  from 
each  person  who  discusses  it,  you  ought  to  know  their  antecedents  connected  with  the 
questions  brought  before  them.  Mr.  Beddie,  coining  from  the  Accountant-Gkneral's 
Office,  of  course  comes  here  with  great  experience  as  an  accountant ;  and  unless  we 
know  to  the  contrary,  I  think  the  impression  ^ven  to  all  persons  listening  to  him  and 
to  his  paper  will  be  (not  that  he  intentionally  gives  that  impression  himself) ,  and  I  hare 
no  doubt  he  will  rise  and  denv  it,  but  the  impression  which  will  necessarily  be  giren 
to  all  persons  who  go  away  from  here  having  heard  his  paper,  will  be  that  he  gives 
the  opinion  of  Somerset  House;  that  he  gives  the  opimon  more  or  less  of  the 
Accountant-General  of  the  Navy.  Mr.  Beddie  will  of  course  deny  that,  and  say,  "  I 
am  merely  giving  Mr.  Beddie*s  opinion."  But  I  think  he  will  agree  with  me,  that 
that  is  the  impression  that  may  be  taken  away  from  this  room. 

Mr.  Beddie  :  Mr.  Chairman,  Will  you  allow  me  to  rise  to  order  ?  Admiral  Byder 
knows  that  when  the  question  of  discussing  this  subject  in  this  Institution  was  mooted, 
I  was  most  anxious  that  he  should  read  a  paper  himself.  The  Accountant-GkuOTal  of 
the  Navy  never  communicated  with  me,  nor  I  with  him,  upon  this  subject.  I  speak 
here  for  myself,  and  I  rely  upon  the  merits  of  what  I  have  brought  forward.  Having 
been  requested  by  the  Council  of  this  Institution  to  read  a  paper,  and  having  asked  the 
permission  of  the  Lords  of  the  Admiralty  to  read  it  (not  one  of  the  Lords  of  the 
Admiralty  knowing  in  the  least  what  I  should  say),  I  have  done  so;  and  Admiral 
Byder  knows  all  this  to  be  the  fact. 

The  CuAiEMAN  :  It  was  proposed  to  me  to  contradict  a  statement,  that  has  been 
made  that  Mr.  Beddie  was  put  forward  by  the  Admiralty.  I  did  feel  that  such  an 
anonymous  statement  ought  jiot  to  be  taken  notice  of.  And  I  have  no  right  as  Chair- 
man hero  to  allow  such  an  imputation  to  be  made  on  the  Admiralty  that  Siey  had  any 
intention  either  improper,  or  what  reaUy  from  the  style  of  the  remarks  would  imply, 
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dishonett  llierefore  I  did  not  take  notice  of  it.  I  said  to  the  Secretary,  the  proper 
ooune  to  adopt  was,  that  any  gentleman,  who  had  the  impression  that  the  Admiralty 
had  any  intention  in  putting  Mr.  Beddie  forward,  shooklask  a  straightforward  ques- 
tioD  on  that  point,  and  he  would  get  a  straightforward  answer.  To  act  otherwise,  is 
to  prejudge  tne  whole  question.  I  liave  consulted  Sir  John  Hay  upon  the  subject, 
and  I  am  authorised  to  state  that  the  Admiralty  permitted  Mr.  B^die  to  give  the 
lecture,  but  that  they  are  in  no  way  pledged  to  his  yiews. 

Admiral  Btdeb  :  What  I  was  about  to  say  was  this :  I  repeat  it,  although  this 
explanation  may  make  some  difference  in  the  matter;  but  for  the  explanation, 
persons  leanuff  this  room  would  inevitably  consider  it  highly  probable  that  Mr.  Reddie's 
paper,  mimu  his  explanation  and  denial,  would  carry  with  it^^e  weight  of  the 
A(^untant-GeueraL  They  would  not  be  able  to  sa^  positively,  but  they  would 
not  know,  that  it  did  no^  and  they  would  think  it  highly  probable  that  the 
Aooountant-General  asreed  with  him,  as  it  is  not  imnatural  that  the  two  chief  Officers 
in  a  Department  like  that,  should  agree.  Wliat  I  am  going  to  say  is  this,  that  without 
bse&king  any  confidence  in  the  matter  I  can  assert  that  the  opinions  of  the  Accountant- 
General  given  in  official  letters  which  came  under  my  eye,  and  which  I  now  feel  myself 
free  to  aUude  to,  were  distinctly  at  issue  with  Mr.  Beddie's  opinion,  as  stated  in  his 
paper.  (Mr.  Beddib  :  At  issue  ?  Admiral  Bydsb  :  At  issue.  Mr.  Beddis  :  Then 
1  do  not  represent  his  views.) 

Admiral  Bxdsb  :  You  will  have  abundant  opportunity  of  reply.  I  say,  when  state- 
ments of  the  kind  which  I  have  drawn  up,  representing  the  views  which  I  am  about 
to  bring  before  you,  were  sent  to  the  Acooimtant-G^eneral  to  report  upon,  liis  report 
was  fchu,  that  ho  went  further  than  I  did  in  his  estimate  of  the  great  falling  off  in  the 
number  of  seamen,  and  the  very  insufficient  supply  of  boys,  and  thd  disastrous  effects 
it  was  likely  to  have  upon  the  Navy.  I  think  that  is  a  p^ectly  proper  thing,  and  ger- 
mane to  the  point  for  mo  to  state.  And  I  state  it  that  I  may  destroy  any  pretties  wliich 
maj  accompany  Mr.  Eeddie's  paper,  and  which,  as  I  have  said,  might  probably  be  the 
cue,  if  people  left  this  room  without  the  explanation  I  liave  civen.  There  is  another 
frulige  which  Mr.  Beddie  may  have,  and  that  is  this.  I  believe  the  Navy  Estimates 
veie  printed  two  or  three  days  ago.  Perhaps,  Mr.  Beddie  will  kindly  tell  us  how 
many  less  men  were  voted,  and  how  many  more  boys,  if  it  is  no  secret.  Can  you  ? 
I  won't  ask  you  if  you  would  rather  not  state  it. 

Hr.  Beddib  :  I  can  only  say  that  when  I  read  my  paper  here,  I  had  n.6i  seen  the 
eitioiates.    The  Navy  Estimates  were  not  then  published. 

Admiral  Byi>bb  :  Can  you  tell  me,  as  a  iact,  how  many  more  boys  are  to  be  Toted  ? 

2fr.  BsDDiB  :  I  have  now  got  the  estimates  here.  There  are  a  few  hundred  more 
byja. 

Captain  Hbath  :  The  difference  is  trifling, 

Mr.  Bbddib  :  I  thought  we  were  discussing  my  paper,  not  the  Navy  Estimates,  nor 
tbe  Aocountant-GeneraPs  department. 

Admiral  Btdeb  :  Not  the  Aocountant-Oenerol's  department.  We  are  discussing 
jour  paper.  It  is  perfectly  open  to  Mr.  Beddie,  perfectly  right  for  him  when  he 
gets  up  in  reply  to  say,  "  Admiral  Byder  and  I  differ  widely  as  to  the  number  of 
bojs  that  ought  to  be  sent  into  the  Navy  every  year.'*  But  you,  gentlemen,  who 
vill  go  away  not  able  to  master  the  subject  entirely,  and  who  are  taking  a  great  deal 
on  credit  from  both  of  us,  when  you  look  at  the  estimates  for  this  year,  will  see 
vfaat  the  Admiralty  propose  to  voto  this  year,  and  you  may  say,  "  They  have  not 
"  taken  Admiral  Byder's  views,  which  it  is  said  he  has  been  pushing  forwai*d  so  long, 
"  but  they  have  taxen  Mr.  Beddie's  views.  They  are  only  taking  a  few  more  boys 
"  than  last  year,  and  they  are  taking  some  few  less  seamen."  Now,  I  do  not  intend 
jou  to  leave  this  room  supporting  Mr.  Beddie's  views.  I  know  from  some  experience 
at  the  Admiralty,  extending  OTer  three  or  four  years,  that  anybody  who  draws  the 
conclusion  that  because  estimates  are  taken  for  a  certain  number  of  men  or  boys, 
that  that  represents  the  real  views  of  my  Lords  on  the  point,  wiU  moJte  a  grievous 
mutake.  My  Lords'  estimates,  after  they  have  made  them,  are  constantly  altered, 
(torn  having  to  deal  with  the  Treasury.  They  are  altered  and  cut  down,  after  their 
own  opinions  are  fully  expressed.  Therefore,  if  Mr.  Beddie  uses  this  ail- 
ment, Xleave  you  to  attach  what  weight  to  it  you  like.    I  attach  none !     Having 
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made  these  remarks,  I  now  oome  to  tlie  question  of  the  paper.  Mr.  Beddie's  paper 
may  be  dirided.  He  gircs  a  Tory  great  deal  of  interesting  information  about  the 
yotes  in  the  last  French  war,  and  so  forth.  But  the  principal  part  of  hit  piqwr  was 
connected  with  the  Heserre,  the  waste  of  seamen,  and  the  supply  of  boys.  Now  with 
regard  to  the  question  of  the  Beserve,  hariug  commanded  it  for  three  years,  I  should 
like  to  moke  a  few  obserrations  to  you,  as  to  what  I  think  of  the  Reserre, 
nnd  what  ralue  I  attach  to  it.  .You  are  aware  that  it  numbers  about  16,000  men. 
Tou  may  see  two  diagrams  on  the  wall.  Diagram  2,  Appendix  B,  represents  the 
addition  erery  month  to  the  Reserve,  beginning  from  the  month  in  whidi  it  fint 
started,  and  coming  down  to  this  month.  Diagram  1,  Appendix  B,  gives  you 
the  months  all  acWed  together.  So  that  you  can  see  by  the  diflbrent  lines  drawn  upon 
it  how  the  Reserve  has  varied,  and  the  number  it  lias  reached.  An  interesting  fact 
will  be  pointed  out  to  you  in  the  upper  diagram  (2),  which  I  shall  allude  to  presently. 
I  have  vbited  the  seaports  where  these  men  are  drilled ;  I  have  visited  the  batteries 
along  the  coast  where  they  are  drilled  ;  and  I  beUeve  them  to  be  a  thoroughly  vihi- 
able  body  of  seamen.  I  believe  that  they  are  orderly ;  the  punishment  among  them 
is  ridiculously  small.  When  you  consider  there  are  about  16,000  men  in  the  force, 
and  always  on  an  average  about  1,400  under  drill,  I  think  the  punishments  are 
ridiculously  small.  They  were  zealous  in  doing  what  they  were  told  to  do.  I  have 
often  asked  Officers  to  go  down  with  me,  or  without  me,  to  the  "  President "  in  the 
West  India  Docks,  to  see  how  these  Reserve  men  drilled.  On  one  occasion  I  iooV 
Captain  Ewart  of  the  "  Cambridge,"  an  experienced  gunnery  officer,  and  asked  him 
to  see  these  men  at  drill.  He  was  delighted  with  the  way  in  which  they  worked, 
and  the  knowledge  they  showed  of  the  gun-drill,  the  musketry -drill,  and  the  eatliM- 
drill.  I  believe' that  the  Force  is  the  most  economical  Reserve  that  we  could  have. 
When  you  consider  the  nimiber  of  Officers  which  I  will  mention  presently,  and  the 
number  of  men  in  it,  and  the  necessity,  which  Mr.  Reddie  has  entirely  overiooked, 
that  all  Betervea  must  have  their  periodical  drill,  I  think  I  am  right  in  sayin^^  he 
has  overlooked  it,  because  he  takes  credit  in  his  proposed  Reserre  for  a  ^eat 
economy  on  the  score  of  their  not  having  any  periodical  drill.  Of  course,  Mr.  Red- 
die,  sitting  in  his  chair  at  Somerset  House,  does  not  enter  into  this  kind  of  qaec- 
tion,  as  to  what  drill  these  men  require.  I  dare  say  he  looked  at  it  from  an  se- 
countant's  point  of  view,  and  thought  that  what  was  called  a  drilled  man  woold 
want  no  more  drill,  just  as  if  a  man  who  had  had  bis  dinner  would  want  no  more 
dinner.  We  differ  in  that  respect.  That  is  my  opinion  of  tlu>  Reeerve.  Now,  the 
next  question  is,  what  Mr.  Reddie  proposes  to  do  with  the  Reserve.  I  think  I  ani 
not  wrong  in  saying  that  there  were  two  statements  which  he  has  made  with  regard 
to  the  Reserve.  I  call  the  first,  "  Mr.  Reddie's  suggestion  to  the  Reserve."  I  Iiavc 
no  doubt  Mr.  Reddie  will  say,  "  I  never  intended  to  nmke  any  such  su;;gestion  to 
the  Reserve."  I  am  wiUing  to  believe  that  he  did  not.  It  only  shows  that  people 
should  consider  carefully  what  meaning  may  be  put,  and  very  easily  put,  upon  their 
words,  before  they  use  them.  I  now  read  it : — "  If  these  men  are  backward  in  coming 
''*  forward  to  fulfil  their  agreement  under  these  conditions,  it  may  be  a  question  whether 
"  they  will  be  held  to  their  agreement."  I  say  that  that  will  be  understood  to  be  a 
suggestion,  not  intentional,  of  course,  on  Mr.  Reddie's  part,  but  a  stiggestion  to  Uie 
Reserve,  that  when  they  are  called  out,  if  they  are  backward  in  coming  forward, 
thoy  will  stand  a  very  good  chance  of  not  being  held  to  their  agreement ;  whiA  by 
the  context,  if  you  look  at  Mr.  Reddie's  papers,  means  that  when  their  services  are 
required,  if  they  arc  only  "  hackioard  in  coming  forward"  they  will  probably  be  in- 
duced to  come  by  a  promise  to  give  them  their  retainer  (£G  per  annum)  anoat.  I 
do  not  command  the  Reserve  now ;  therefore,  perhaps  other  people  who  belong  to 
it,  and  who  are  in  this  room,  might  speak  more  properly  in  their  name  than  I  can. 
But  if  I  did  belong  to  the  Reserve  I  would  repudiate  the  suggestion  in  tite  strongest 
possible  manner.  The  men  who  belong  to  the  Reserve  are,  I  believe,  as  honest, 
])atriotic,  and  loyal  as  any  other  body  of  £nglishmen.  I  think  they  will  not  thank 
Mr.  Reddie  for  hi.s  sugfurestion.  Mr.  Reddie  goes  on  to  make  what  I  caH  his  "  threat 
"  to  the  Reserve."  He  says,  "  if  the  Reserve  impedes  the  manning  of  the  Royal 
"  Navy,  and  if  the  Naval  Reserve  places  the  merchant  seamen  who  ©nfcer  it  at  a  groat 
"  advantage  compared  with  the  seamen  who  are  actually  doing  us  service  in4Icr  Ma- 
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*'  j«rj*$  sLipi,  tlicn  it  might  be  the  duty  of  Parliament  and  of  G-ovemment,  even,  to 
*■  abolith  the  Bcierve  altogethw ;  or,  at  any  rate,  that  any  fresh  or  more  equitable 
•'  tenna  wliich  migiit  be  deemed  advantag«ous  for  the  interests  of  the  country,  might 
"  fairly  bo  oiFered  even  to  the  men  now  enrolled,  leaving  them,  of  course,  quite  free  to 
"  quit  the  Reserve,  or  to  continue  in  it  on  the  new  terms  at  their  option."  Now,  as  I 
OBderstand  that,  and  we  know  various  meanings  may  be  given  to  the  same  words, 
it  means  but  one  thing ;  and  that  is,  that  in  Mr.  Keddie's  opinion  the  Reserves 
hMS  got  too  good  terms ;  and  (hat,  under  certain  circumstances,  if  such  and  such 
tliiogs  in  the  beginning  of  the  sentence  are  considered  to  have  taken  place,  then  this 
o|>tion  shall  be  given  to  the  men  of  the  Reserve ;  not,  mind  you,  that  they  arc 
«fbcr  to  leave  the  Reserve  or  to  take  the  new  terms,  or  to  remain  during  the  term 
ef  their  natural  lives,  or  during  the  term  they  are  at  all  available  for  the  Reserve  on 
the  conditions  tliey  have  now,  which  latter  would  have  been  a  perfectly  fair  offer,  and 
aright  thing  for  Air.  Reddie  to  say.  I  think  you  will  see  I  am  not  going  beyond  the 
nark  at  all  in  stating  that  what  Mr.  Reddie  says  is  u  ven'  different  thing,  indeed. 
He  thinks  the  Rcsen-e  have  had  too  good  terms.  He  suggests  that  under 
cxYtain  circ^imstanccs,  they  should  have  ivorse  terms  offered  them;  and  he  sug- 
ge»ti  tliat  if  they  won't  take  them  they  shall  quit  the  Reserve.  Now,  I  call 
that  a  threat.  I  perfectly  agree  with  the  Chairman  in  the  conversation  he  had 
whb  me  before  the  meeting,  that  he  did  not  for  one  moment  suppose  the  Lords 
of  the  Admiralty  are  in  the  slightest  degree  a  party  cither  to  the  sugges- 
tion or  to  the  threat.  And  nobody  holds  that  opinion  more  strongly  than  I 
do.  But  I  say,  as  I  snid  before,  that  Mr.  Reddie' s  coming  down  here  from 
Somerset  House  and  making  use  of  these  statements,  will  lead,  and  has  led, 
to  misconception.  For  there  are  gentlemen  in  this  room  who  will  tell  vou  of 
WUers  received  from  the  different  seaports.  I  have  myself  seen  newspaper  leading 
articles  upon  the  point ;  they  all  go  at  once  to  this  : — "  What  are  the  Admiralty 
*•  about  to  do  ?  Surely  this  ii  a  feeler.  Mr.  Reddie  has  been  sent  down  to  this 
"  Inatitution  in  London  to  throw  out  a  feeler  on  tliis  point,  *  that  their  Lordships 
**  are  about  \c  destroy  the  Reserve,  or  to  give  them  the  option  of  taking  new  and  worse 
*•  terms,  or  leave  the  force' "  Of  course,  Mr.  Reddie  is  not  speaking  for  the  Ad- 
miralty, and  he  is  not  speaking  for  Somerset  House  ;  he  is  only  speaking  for  him- 
wtf  in  the  matter.  I  think  that  that  should  be  known  thoroughly  in  all  the  sea- 
port* ;  and  I  hope  their  Lordships,  in  their  wisdom,  will  take  such  steps  as  may 
seem  to  them  necessary  to  remove  this  impression  which  has  got  abroad.  I  have 
vntt«n  certain  statements  (pointing  to  those  on  the  walls),  and  I  have  used  the 
word  "  we,"  which  is  not  an  uncommon  word  to  use  instead  of  the  word  •'  1."  I  do 
not  think  anybody  need  take  objection  to  the  word  "we."  We  do  not  in  this  In- 
fititotion  bind  any  one  to  anything  that  is  said  ;  we  do  rot  bind  the  meeting.  The 
Chairman  will  not  get  up  and  ask  you  to  hold  up  your  hands  one  way  or  the  other. 
He  will  get  up,  perl  aps,  and  "  sum  up  ;"  but  the  Cliairman*s  summing  up  does  not 
bind  the  meeting.  Wliat  I  have  put  down  in  these  statements  is  what  I  think 
myself,  juflt  as  what  Mr.  Reddie  sa^rs,  is  what  he  thinks.  Mr.  Reddie  comes  down 
liaic  hoping  tp  win  the  approval  of  tliose  who  hear  him,  and  that  they  will  go  out 
of  the  room  concurring  with  what  he  has  said.  I  hope  so,  too  ;  as  to  what  I  am  going 
to  say,  I  hope  those  here  who  listen  to  me,  or  the  majority  of  them,  will  ame  with 
ae  in  the  matter.  This  is  the  way  I  would  sum  up  what  I  think  about  the  Reserve  : 
— "  Although  the  existing  Royal  Naval  Reserre  may  be  improvable  in  various  matters 
*'  of  detail,  it  is  deserving  of  our  confidence  and  tliat  of  the  country,  because  it  exists 
"  in  reality,  and  not  merely  on  paper  (which  is  tlio  position  of  Mr.  Reddie's  Reserve), 
*'  because  it  is  composed  of  16,000  British  seamen,  of  whom  about  half  are  always  in 
*'  Great  Britain,  and  the  rest  retuni  at  the  rate  of  about  1,000  per  month."  There 
are  two  gentlemen  in  this  room,  Mr.  Gray,  the  Marine  Secretary  of  the  Board  of 
Trade,  and  Mr.  Mayo,  Registrar-General  of  Seamen  ;  they  are  both  thoroughly  up 
in  this  matter,  and  I  hope  they  will  make  a  few  remarks  after  I  have  finished,  and 
confirm  my  statement,  or  pomt  out  where  I  am  wrong.  Then,  I  say : — "  Because  we 
"  believe  that  the  men  arc  carefully  selected,  are  orderly,  contented,  zealous,  patriotic, 
"  well  disposed  towards  the  Royal  Navy,  and  that  they  will  strictly  fulfil  their  engage- 
*'  ment<0,  and  will  not  be  backward  in  coming  forward,  notwithstanaing  any  suggestions 
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**  to  tiie  contrary  that  may  be  made  to  them  from  whaterer  quarter."  IliaTe  used  tho 
word  "  patriotic ;"  and  I  said  I  would  refer  you  presently  to  that  upper  diagram  (2), 
and  I  will  do  it  now  to  illustrate  that  point.  When  the  news  came  to  Bngland  in 
November,  1861,  of  the  outrage  on  board  the  "  Trent,"  the  Naval  Beserre  had  been 
in  existence  about  two  years.  As  soon  as  the  news  was  well  promulgated  round  the 
ports,  what  did  the  merchant  seamen  do  ?  Those  who  abuse  the  Naral  Reserve— 
and  I  am  sorry  to  Fay  there  are  some  among  my  brother  Officers  who  hare  called  it 
a  myth — I  say  those  gentlemen,  if  they  were  consistent,  would  naturally  expect 
that,  when  news  of  that  kind  came,  the  entries  into  the  Nayal  Beserve  woidd  rather 
fall  off  than  otherwise.  It  would  be  natural  to  think  so  if  the  Beserve  was  merely 
taken  up  just  to  make  a  little  money  at  the  time  without  any  real  intention  of 
coming  forward.  But  what  did  happen  ?  In  four  months  following  3,500  men 
entered.  I  think  you  can  see  from  all  parts  of  the  room  those  long  \Saci  lines  in 
the  upper  diagram,  stretching  across  the  paper,  the  longest  one  represents  1,000  men. 
The  space  between  those  up  and  down  black  lines  are  lOO's.  Those  four  long  lines 
which  arc  the  longest  lines  on  the  sheet,  represent  the  entries,  and  which  came  in 
after  the  outrage  on  board  the  "  Trent,"  represent,  in  fact,  3,500  men — one-foorth 
of  the  whole  Besenre.  Now,  I  say  that  shows  a  thoroughly  good  feeling  on  the 
-  part  of  the  men  in  the  merchant  navy.  There  are  20,000  foreigners,  I  am  sony  to 
say,  in  the  merchant  navy,  and  it  is  pot  likely  that  there  are  any  of  these  in  the 
Beserve.  There  are  also  in  the  merchant  navy,  men  of  indifferent  character— men 
who  are  troublesome  fellows ;  they  are  not  in  the  Beserve.  But  the  better  class  of 
merchant  seamen  are,  I  believe,  thoroughly  patriotic,  and  would  come  forward  to 
join  the  Besen-e  if  anything  of  the  kind  takes  place  again.  One  Officer  in  particular, 
and  I  know  his  case  is  not  an  uncommon  one  among  persons  who  have  not  studied 
the  subject,  said  to  me,  "  A  gentleman  went  down  to  Hull  at  this  particular  time, 
**  when  the  *  Trent '  business  took  place,  and  called  a  meeting  of  the  Naval  Beserve. 
"  I  do  not  know  if  he  was  authorised  to  go  down  or  not,  but  he  asked  them  all  to 
'<  come  forward  and  put  down  their  names,  to  join  the  Boyal  Navy,  and  not  one 
"  came  forward."  "  That,"  he  said,  "  showed  a  want  of  patriotism  on  the  part  of  the 
"  Naval  Beserve."  I  contend  it  showed  nothing  of  the  kind.  These  men  entered 
into  a  solemn  engagement,  which  they  do  not  regard  lightly  at  all,  to  hold  them- 
selves in  readiness  to  be  called  out  whenever  an  emergency  takes  place,  and  war 
is  threatened ;  and  why  should  they  break  that  engagement  and  come  forward 
and  enter  the  Navy  ?  There  they  were  en  bloo  ready  for  service.  I  contend  it 
was  no  test  at  all  of  loyalty.  The  test  of  loyalty  was  on  the  part  of  their  brethren 
and  relatives,  merchant  seamen,  who  came  into  the  Beserve  at  that  moment, 
showing  that  they  were  perfectly  ready  to  bo  called  out  when  wanted.  Then  I 
proceed  to  say :— ^Because  we  believe  the  assertion  that  they  are  well  drilled  and  are 
as  expert  in_  the  various  gunnery  exercises  as  circumstances  will  admit.  I  allow 
that  you  must  take  this  opmion  for  what  it  is  worth,  it'is  my  experience  for  three 
years  constantly  visiting  drill  ships  and  batteries.  Because  we  believe  the  assertion 
of  the  Duke  of  Somerset,  in  the  pamphlet  Mr.  Beddie  so  of^n  quoted,  "  That  the 
"  creation  of  tlie  Boyal  Naval  Beserve  haa  brought  the  mercantile  marine  into  close 
'^  connection  with  the  Boyal  Navy,  and  has  tended  to  remore  prejudices  which  in 
'*  former  years  seriously  interfered  with  the  manning  of  our  fleet,"  as  for  instance, 
in  tho  Bussian  war.  Aiid  again,  "  we  have  no  confidence  in  Mr.  Beddie's  proposal 
"  for  a  Beserve."  We  do  not  believe  that  any  sufficient  number  of  men-of-war's  men 
will  be  forthcoming  to  form  his  Beserve,  or  that  they  will  accept  his  terms  and  con- 
ditions, or  that  his  Beserve  will  be  "  economical."  Now,  we  have  in  the  existing  Bo- 
serve  a  great  fact.  But  in  proposing  a  new  Beserve,  its  value  must  be  a  question 
of  opinion.  It  is  Mr.  Beddie's  opinion  that  he  would  form,  he  would  not  say  how 
large  a  Beserve,  but  that  he  would  form  a  Beserve.  I  have  thought  over  it  a  great 
de^,  and  I  have  had  some  experience  in  the  matter  from  commanding  the  Beserve. 
I  have  talked  it  over  with  persons  who  have  had  the  same  experience,  and  I  do  not  see 
any  prospect  of  any  number  of  men  being  available  for  Mr.  Beddie's  Beserve.  They  are 
leayiug  the  Navy  very  quickly  already.  I  do  not  think  Mr.  Beddie's  terms  are  very 
tempting.  He  does  not  propose  to  give  them  any  drill  pay  or  subsistence  money, 
for  he  does  not  think  they  want  any  drill,  and  he  cuts  off  thus  three  shillings  a-day 
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ibr  a  month  at  once,  and  he  proposes  a  most  onerous  addition  to  the  conditions,  viz., 
tlist  "  they  shall  he  called  out  wheneyer  they  are  wanted, — and  not  only  in  case  of 
**  emergency."  Wheneyer  there  are  wanted,  say  100  men,  the  Admiralty  will  hare  to 
send  down  to  Liyeipool  or  Dundee,  and  will  put  their  hands  on  these  100  men.  Or, 
lupposing  two  or  three  hundred  men  are  wanted  to  commission  a  couple  of  frigates, 
the  same  course  will  he  adopted.  It  soimds  a  very  odd  way  of  managing  it,  hut 
somehow  or  other  he  would  attempt  this  way  of  getting  these  two  or  three  hxmdred 
men  out  of  his  Reserve.  I  do  not  think  his  I&serve  will  he  formed.  I  do  not 
btliere  the  men  will  accept  his  conditions.  Then,  I  add : — ^Eyery  Naral  Rescrrc, 
whether  composed  of  merchant  seamen  or  of  men-of-war's  men,  must  hare  at  the  least 
one  month's  drill  every  year.  We  are  of  opinion,  that  under  these  circumstances  the 
existing  Boyal  Naval  Beserve,  which  costs  about  £200,000,  which  secures  the  services 
of  114  lieutenante,  80  sub-lieutenants,  and  16,000  seamen,  is  a  most  economical  force. 
I  do  not  believe — it  is  matter  of  opinion  again — that  you  will  get  anything  like  so 
Tiloftble  a  force  for  the  money  in  any  other  way.  Then  : — ^Pinafiy,  we  deepFy  regret 
that  statements  made  in  the  paper  tnat  has  been  read  in  this  Institution  should  have 
giren  rise  to  the  belief  that  the  Admiralty  are  contemplating  the  "  abolition  of  the 
**  Reserve  altogether,"  and  that  this  is  to  be  done  by  giving  the  men  in  the  Beserve 
the  "  option  of  accepting  new  terms  more  advantageous  to  the  interests  of  the 
"  oomitry,  or  quitting  the  Beserve."  I  have  already  spoken  to  that  point,  and 
I  will  not  repeat  what  I  have  said,  but  I  proceed  .—As  this  paper  was  read  by  a 
nntleman  holding  a  ^Fery  high  position  in  one  of  the  Civil  Departments  of  the  Boyal 
Nftfy,  it  is  much  to  be  desired  that  the  proper  steps  be  taken  to  remove  this  im- 
presaion,  as  in  our  opinion  the  forcing  of  the  above-named  option  would  be  breaking 
fiuth  with  the  men  now  in  the  Beserve,  and  could  be  justined  by  nothing  short  of 
national  bankruptcy.  That  is  my  opinion,  and  I  have  given  you  my  reasons  for 
holding  it.  I  have  now  said  all  I  wish  to  say  about  the  I&yal  Naval  Beserve.  We 
now  come  to  the  question  of  the  waste  of  seamen,  and  I  m^  tell  you  here  that 
thne  Tables  I  and  II,  Appendix  B,  which  are  made  in  a  different  way,  and  put 
together,  I  may  say  in  a  different  way  to  a  certain  extent  from  Mr.  Beddie*s,  all 
cuber  come  from  the  Admiralty  or  from  Somerset  House,  or  they  have  been  checked 
at  Somerset  House,  having  been  sent  there  for  the  purpose.  There  is  an  exception, 
perhaps,  in  one  or  two  cases  in  the  lower  line,  where,  of  course,  from  only  being  able 
to  get  the  fiicts  lately,  those  lower  lines  in  some  ca«es  cannot  have  received  that 
check.  In  all  other  cases  they  have  been  carefully  checked,  and  therefore,  as  fitr  as 
the  statistics  go,  I  stand  on  the  same  ground  as  Mr.  Beddie  himself.  With  regard 
to  Table  I,  Appendix  B,  you  will  see  ifyou  can  read  the  heading,  that  that  is  arranged 
to  show  the  loss  or  gain  of  continuous  service  men,  and  of  non-continuous  seamen, 
ercry  month  from  the  Ist  of  March,  1864,  to  October,  1866.  I  should  like  you 
carefuUy  to  look  at  that  table,  and  you  will  see  the  way  in  which  continuous  service 
men  are  pouring  out  of  the  service,  and  the  non-continuous  sen^ice  seamen,  the  same. 
If  you  look  under  column  two,  you  will  see  the  decrease  each  month  of  the  con- 
tinuous service  seamen,  and  vmder  colimin  five  you  will  see  the  decrease  of  the  non- 
continuous  service  seamen ;  and  in  the  other  columns,  three  and  six,  you  will  see  the 
increase.  At  the  bottom  you  see  the  summing  up  and  total  balance.  Ton  will  see 
that  in  the  thirty-two  months,  included  in  that  table,  there  was  a  reduction  in  the 
anmber  of  continuous  service  men  of  1,834,  viz.,  decrease,  2,661 ;  increase  827 ; 
making  altogether  a  diminution  in  the  number  of  continuous  service  men  of  1,834. 
In  the  same  way  we  find  there  has  been  a  reduction  of  1,296  non-continuous  sen*ice 
men,  making  a  total  reduction  of  3,139  bond  fide  seamen.  During  the  same  time, 
about  4,000  boys  were  rated  seamen.  This  is  what  you  must  bear  in  mind,  that 
when  we  find  a  large  decrease  of  seamen  going  on,  you  must  ascertain  not  how  many 
itamen  have  really  left  the  service,  but  what  has  been  our  real  loss.  Ton  must  always 
t^refore  add  the  number  of  boys  that  have  been  rated  seamen  during  the  time,  to 
the  diminution  that  has  taken  place  in  the  number  of  bond  fide  seamen.  The  number, 
tiiercfbre,  that  represents  the  waste  of  seamen,  as  it  is  called,  amounted  in  those 
thirty-two  months  to  7,139  men,  continuous  and  non-continuous  service  men,  and 
that  if  you  divide — 
The  CHAiiUdLiir :  Why  do  you  add  boys  ? 
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Admiral  BrDER :  If  boys  are  rated  men,  they  step  into  tbo  vacancies  of  seacieii 
that  are  gone.  You  will  find  127  per  cent,  has  been  the  waste  of  seamen  during 
those  32  mouths.  Now  Mr.  Roddie  estimates  the  waste  of  seamen,  as  you  see  iu  his 
pamphlet,  at  10  per  cent.,  and  he  arrircs  at  that,  by  means  which  I  will  explain  to 
you  in  one  of  the  tables  wliich  I  shall  show  you  presently.  I  differ  with  him  tnd 
call  it  127  per  cent. 

The  Chairman  :  Per  aumuu  ? 

Admii-al  Bydsb  :  Yes. 

Tlie  Chairman  :  Not  ovei^  32  months  ? 

Admiral  Btdeb  :  No,  per  annum.  In  estimating  the  waste  that  liae  baken  pkK\% 
and  being  desirous  of  making  your  arrangements  for  recruiting  the  waste  for  ^e 
future,  you  must  of  course  not  omit  any  sort  of  waste  tliat  you  feel  certain  is  likely 
to  arise  immediately.  Now  with  regard  to  the  Coast  Guard,  with  which  I  am 
familiar,  this  is  its  position.  The  Coast  Guard  was  under  the  Custom-house  up  to 
the  time  of  tlie  Russian  war.  After  the  Russian  war  it  was  pladed  under  the 
Admiralty,  and  they  found  so  many  old  men  in  the  force  that  they  sent  round  the 
then  controller.  Commodore  Eden,  wlio  cut  tlie  force  in  two,  and  placed  the  younger 
men  on  what  was  called  the  fleet  list,  and  the  older  men  were  called  civilians,  and 
placed,  so  to  speak,  on  one  side.  We  have  since  been  recruiting  the  fleet  Ust  by 
young  men,  but  of  course  the  force  being  ten  o?  twelve  years  older,  we  are  graduallj 
increasing  the  mean  age  of  that  force  year  by  year  ;  and  they  are  just  now  beginnrn* 
to  pour  out,  if  I  may  use  the  expression,  owing  to  their  having  now  become  an  older 
force  again.  Now  I  carefully  estimated  the  probable  drain  on  the  Coast  Guard  foiw, 
and  this  must  be  replaced  from  seamen  afloat.  The  waste  of  12'7  refers  only  to 
what  has  taken  place  as  regards  the  seamen  afloat ;  by  my  estimate  about  880  men 
would  be  required  annually  for  the  Coast  Guard  ashore  from  the  service  afloat  to 
i-ecruit  them,  which  amounts  to  1'8  per  cent,  on  21,000  men  afloat.  And  therefore, 
by  adding  those  two  together,  that  is  to  say,  the  existing  waste  which  has  been 
taking  place  for  the  last  32  months,  to  this  waste  which  is  just  beginning  to  take 
jdace,  because  remember,  when  we  enter  boys  to-day,  it  is  to  niako  seamen  three 
years  hence — adding,  I  say,  that  1'8  per  cent,  to  127,  you  get  what  I  consider  to  be 
the  real  waste  that  we  have  got  to  allow  for,  which  is  over  14  per  cent.  If  anybody 
chooses  to  take  the  trouble  to  follow  my  steps  when  they  get  tliat  table  when  printed 
in  the  Journal,  they  -.vill  find  a  very  curious  residt.  They  may  measure  the  strength 
of  that  stream,  if  1  may  so  call  it,  at  different  parts,  and  they  will  find,  to  use 
Mr.  Reddie's  expression,  a  curious  persistency  in  the  way  the  drain  runs.  If  diey 
take  it  in  the  middle,  at  either  end,  altogether,  or  straight  through,  they  won't  find 
any  very  matenal  dilTerence  in  the  rat^  at  which  the  men  are  streaming  out  of  the 
Navy.  I  have  taken  it  there  from  May  to  April — twelve  months,  tliat  is  to  »y> 
the  financial  year,  1865-66,  and  it  is  12*7  per  cent.  I  have  taken  it  (because 
some  people  have  said  "  You  must  not  go  so  far  back")  for  the  last  six  monihf, 
from  Apnl  to  October,  and  I  find  it  comes  to  13*5  per  cent.,  vailing  never  more 
than  one  per  cent.,  and  therefore  I  assert  that  the  ^vaste  for  which  we  should  estinate 
is,  at  least,  14  per  cent.,  and  not  10,  as  Mr.  Reddic  stated  it.  Mr.  Reddie's 
answer  to  that  is  this  (I  think  I  shall  not  misrepresent  him  in  saying  that  tliis  is  the 
answer,  for  he  has  given  it  to  me  before),  "  "NVhat  we  calculate  at  Somerset  House 
"  when  we  are  told  to  state  to  the  Admiralty  what  has  been  the  waste  is  this,  we  only 
"  take  into  account  the  *  casually  waste,'  which  waste  arises  firom,  I  think,  13, 14f  orst 
"  all  events,  a  very  lat^  number  of  dificrcnt  sources — streams,  so  to  speak,  that  w* 
'*  running  out  of  the  service,  viz.,  invaliding,  death,  discharge  to  sick  quarters  on tbe 
"  shore,  desertion,  discharge  with  disgrace,  discharge  as  objectionable,  by  purchasct 
"  on  pension,  from  order,  on  request,  for  incompetency,  and  discharge  of  continuou-* 
"  seamen  refusing  to  renew  their  engagement  on  shore."  Thc?e,  I  believe,  they 
c»m  at  Somerset  llouse  the  casualty  waste,  and  they — ho  is  perfectly  right  there^ 
amount  to  about  9-5  or  10  per  cent.  "But,"  says  Mr.  Reddie,  '' t/ou  have  takt'i 
into  account  tho  paying  off"  waste."  That  is  to  say,  the  number  of  non-oontinuou'' 
service  men  who  have  left  the  service  on  paying  ofl*  and  have  not  come  back  "^*^* 
"  I,"  ho  says,  "  took  no  account  of  that.  Xhiit  results  from  the  action  of  t^^* 
"  Admiralty,  and  you  need  have  nothing  to  do  with  it.     The  Governmont  choose  U> 
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"  taka  a  loiter  estimate  for  the  jear ;  the  Admiralty,  obliged  to  follow  suit,  must  pay 
''  off  more  ships  than  they  would  otherwise  do,  and,  as  is  the  fact,  the  Admiralty 
"  iisiied  an  order  that  no  ship  in  the  home  ports  should  enter  any  men  from  the 
"fiMre.  And  therefore,"  Mr.  Keddie  says,  rery  naturally,  "the  Administration 
"  sqoecxed  these  men  out  of  the  service.  It  was  not  the  men's  fibult ;  they  would 
'^  hare  come  back  if  they  could  do  so,  but  the  Admiralty  did  not  allow  them — would 
"  not  admit  them  on  board.''  But  it  so  h^pens,  and  this  fict  Mr.  Seddie  was  not 
avare  o^  for  he  told  mo  when  I  mentioned  it  to  him,  that  he  had  never  heard  of  it 
beibre ;  it  so  happens  that  when  the  Admiralty  gave  that  order  with  regard  to  the 
home  ports,  they  sent  for  me  then,  or  shortly  afterwards,  as  I  was  commanding  ten 
or  eleren  large  ships  situated  near  to  the  home  ports — one  situated  near  Portsmouth, 
ooe  near  Plymouth,  one  close  to  Sheemess,  and  others  round  the  coast,  near  where  the 
leamen  go  to  theur  homes,  and  told  me  to  enter  them  as  fast  as  I  could,  and  report  the 
entries  periodically.  And  therefore  I  say  that  this  squeezing  men  out  of  the  serrice 
did  not  exist.  *  The  men  were  perfectly  tree  to  have  come  back  into  the  service  if 
thsy  liked  to  do  so,  because  there  wore  always  a  number  of  vacancies  in  the  Coast 
Qmrd  ships  (seven  hundred  was  the  aggregate  nimiber),  for  as  £ist  as  the  men  had 
3erfed  one  or  two  years  in  Coast  Guard  ships,  they  were  drafted  into  sea-going 
shipe^  80  that  there  were  always  a  number  of  vacancies  seated,  and  we  tried  fJl  we 
ceald  to  get  these  paid-off  men  to  join.  As  a  general  rule  they  did  not  choose  to 
joia,  they  did  not  wish  to  join,  and  therefore  the  loss  on  paying  off,  as  I  maintain, 
in  (Mpposition  to  what  Mr.  Eeddie  sa^s,  is  a  waste  that  ought  to  be  allowed  for.  In 
the  int  place,  I  do  not  know  what  his  view  may  be  now,  but  when  he  did  not  know 
the  £iet  of  the  order  having  been  issued,  he  held  the  view  that  this  ought  not  to  be 
aoooonted  waste.  Now  I  maintain,  as  the  men  could  always  liave  come  back  if  they 
liked,  it  is  a  legitimate  waste,  and  runs  up  the  tetal  to  14  per  cent. 

The  Chaibman  :  Do  not  other  men  come  in  to  sup^y  tneir  places  ? 

Admiral  Rfdsb  :  If  you  take  the  numbers  from  the  top  to  the  bottom,  you  may 
Sly  of  J<An  Smith  "  How  do  we  know  John  Smith  did  not  oome  bock,  but  that  is 
"no  proot"  Compare  the  numbers,  you  find,  the  numbers  for  32  months,  there  aic 
•bout  7,000  men  gone,  or  12*7  per  eent.  of  21,000  men  per  annimi,  partiaUy  replaced 
bj  4,000  young  seamen  rated  from  boys,  but  the  uncompensated  waste  is  3,200. 

The  Chauixak  :  Do  you  mean  to  say  the  number  of  men  actually  serving  is  kss 
each  coBsecutive  year  ? 

Admiral  Rtdeb  :  Yes.  Look  at  the  table.  That  is  checked  from  Somerset  House. 
That  is  the  drain  going  out. 

Kr.  Rkddis  :  'Pkrt  of  these  figures  are  our  statistics ;  not  all.  You  have  given  the 
men  that  went  out,  but  you  have  not  given  the  men  that  the  Cluumian  speaks  of  as 
entering. 

Admiral  Bydeb  :  I  say  the  diiferenco  between  the  gross  number  at  the  top  and 
the  gross  number  at  the  bottom  includes  all  entries  and  re-entries. 

Mr.  Redder  :  But  we  were  reducing  the  votes. 

Admiral  Rtdfb  :  I  say  if  every  one  of  the  men  might  have  come  back  and  did 
not,  tken  the  loss  does  not  arise  from  the  reduction  of  the  votes. 

The  CHAiaMAN :  Suppose  the  House  had  reduced  it  by  10,000,  woidd  you  call  that 
10,000  waste? 

Admiral  Rtdeb  :  If  there  was  an  opportunity  for  the  men  to  come  back  wheneyer 
they  liked,  and  they  did  not  avail  themselves  of  it,  your  argument  falls  to  the  ground, 
that  the  men  were  reduced  by  the  action  of  the  vote.  I  am  sure  if  you  think  over 
that  you  will  see  it.  In  Table  II,  Appendix  B,  which  is  also  checked  at  Somerset 
House,  you  will  see  by  looking  at  the  columns,  the  points  that  Mr.  Keddie  has  been 
spcaldng  about — you  will  see  the  number  of  seamen  who  have  left.  You  will  sec 
in  eolmnn  6  the  number  of  seamen  who  have  entered  and  re-entered ;  while  colimin  7 
gives  the  difierence  between  the  entries  showing  the  actual  waste. 

In  column  8  you  get  tho  nimiber  of  young  seamen  rated  from  boys ;  deducting  that 
from  tho  otlter  you  get  the  uncompensated  waste,  the  actual  loss  all  through,  down  to 
the  latest  statistics.  As  some  people  like  to  consider  these  statistics  in  percentages, 
I  have  arranged  in  Table  III,  Appendix  B,  the  waste,  Ac,  in  percentage  of  the 
mnnber  of  bond  fide  seamen  who  were  in  the  service  on  the  Ist  of  April  each  year, 
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and  of  course  the  percentages  are  derived  from  and  correspond  with  tlie  figura. 
If  you  choose  to  investigate  it  you  will  find  that  the  jperoentages  are  reduced  firan 
those  figures  in  columns  5,  6,  7,  8,  and  9.  I  make  this  statement,  and  this  is  where 
Mr.  B^die  and  I  differ  so  widely,  I  say,  "  The  number  of  boys  rated  seamen 
"  annually,  the  number  of  boys  entered  in  the  training  ships  annually,  the  training 
*'  ship  accommodation,  and  the  complement  of  boys  in  sea-going  ships  require  to  be 
**  about  double  what  they  were  in  1865-66.  The  number  of  seamen  rated  from 
"  boys  should  be  about  3,000,  whereas  only  1,470  were  rated  in  1865-66.  The 
'*  nimiber  of  boys  entered  annually  in  the  training  ships  should  be  about  4,220, 
''  while  only  2,200  were  entered  in  1865-66.  The  training  ship  aooommodatkm 
"  should  be  about  6,900,  while  less  than  8,000  was  the  accommodation  in  1865-66. 
"  The  complement  of  boys  in  sea-going  ships  should  be  about  one  boy  to  four  honS 
"fide  seamen  ;  it  was  only  one  boy  to  seven  bondjide  seamen  in  1865-66." 

Those  are  the  statements  that  I  make  and  I  am  prepared  to  prove  them.  In 
Table  IV,  Appendix  B,  I  have  arranged  the  whole  boy  question.  You  will  see  "The 
annual  supply  of  boys  to  replace  the  absolute  bondjide  seamen."  "Nimiber  of  years" 
in  the  first  column,  then  the  boys  voted  afloat  and  in  training  ships,  then  you  see  the 
boys  in  the  service  on  the  1st  of  April,  and  you  see  the  boys  entered  in  the  training 
ships  each  year,  then  the  boys  who  leave  the  training  ships  for  sea-going  ships.  The 
waste  is  about  14  per  cent,  while  they  are  in  the  training  ships.  They  remain  15 
months  in  the  training  ships.  •  These  little  cross  lines  eive  a  rough  idea  of  how  manj 
boys  actually  leave  the  training  ships  compared  witn  those  who  join.  If  the  first 
class  boys  are  rated  seamen  after  two  years,  which  I  think  Mr.  Beddie  will  agree  u 
about  the  time  we  have  supposed  they  are,  the  waste  of  boys  in  sea-going  ships  is  7 
per  cent.  You  may  get  confused  if  you  do  not  look  carefully  into  these  peroentates. 
The  waste  of  boys  wlme  they  are  in  training  ships  is  about  14  per  cent.  In  the  W 
year  it  was  a  little  over  18  per  cent.  The  head  of  the  training  ship  estabHshment 
estimates  them  at  14  per  cent.  The  waste  of  boys  after  they  get  to  sea  hating 
passed  through  the  sieve  of  the  training  ship  dwindle  down  to  7  per  cent.,  but  taking 
both  together  it  is  about  9  per  cent,  on  the  whole  number  of  boys  in  both  training  and 
sea-going  ships.  In  Table  Y,  Appendix  B,  I  place  in  juxta-position  the  number  of  boys 
ent^d  m  each  yeai,  and  the  number  of  boys  rated  men  each  year,  with  the  same 
lines  to  show  the  probable  loss.  We  allow  three  years  from  the  time  they  enter,— 
one  year  in  the  training  ship,  and  two  years  afloat.  It  is  very  important  to  eettmate 
what  the  waste  of  boys  is,  and  I  have  oirefully  endeavoured  to  ascertain  it  from  that 
table.  It  is  well  not  to  rely  too  much  upon  what  may  have  taken  place  in  the  year 
immediately  preceding  the  year  which  we-  are  at  present  in,  because  we  are  likely  to 
be  led  astray — we  ought  to  spread  oiur  researches  over  at  all  events  a  certain  nmnber 
of  years  back,  and  as  long  as  there  are  no  extraneous  circumstances,  evidently  show- 
ing us  tliat  we  must  reject  certain  years.  I  treat  Table  V  in  that  way  as  fcr  a« 
regards  boys.  (It  is  a  very  different  question  from  that  of  the  seamen.)  We  may 
extend  our  researches  as  regards  the  boys,  rather  Either  back,  and  we  shall  find  that 
about  29  per  cent,  of  every  hundred  boys  who  enter  the  training  ships  are  wasted 
before  they  are  rated  men  in  sea-going  ships.  There  is  no  matemd  diffenaiw 
between  Mr.  Beddie's  estimates  of  the  waste  of  boys  and  mine.  Mr.  Beddie's  esti- 
mate is  10  per  cent.,  but  he  says  he  considered  it  considerably  tmder  10  percent. ; 
well,  my  estimate,  29  per  cent.,  for  about  three  years,  of  course  is  about  10  per  cent, 
per  annum.  ^ 

The  supply  of  hoys  to  replace  the  u?aste  of  seamen.  Now  here  is  where  Mr.  Reddie 
and  I  are  at  issue.  Everything  depends  upon  the  wav  the  number  of  boys  are 
calculated  to  fill  up  the  waste.  I  will  give  you,  and  I  think  correctly,  Mr.  Reddie'» 
method. 

Mr.  Beddib  :  I  may  say,  to  save  waste  of  time,  that  I  did  not  go  into  those 
statistics,  which  I  think  relate  more  to  Admiralty  management  than  to  the  general 
question. 

Admiral  Btdeb  :  1  consider  it  to  bo  of  the  greatest  importance.  If  only  half  the 
proper  number  of  boys  are  entered,  I  think  everybody  will  agree  it  ia  a  question  of 
the  greatest  importance.  Mr.  Beddie's  method  of  estimating  the  waste  is  this,  he 
says,  the  number  of  seamen  being  22,000,  the  waste  that  we  are  endeavouring  to 
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recruit  for  will  be  10  per  cent.,  to  be  replaced  annually,  or  2,200.  The  number  of  boys 
Totcd  last  year  was  7,330 ;  ta^e  off  10  per  cent,  from  that,  and  you  will  have  6,600. 
Diride  6,600  by  three,  and  you  will  hare  2,200,  and  therefore  he  says  the  number  of 
bojs  now  voted  will  supply  the  waste.  Mr.  Keddie  does  not  tell  us  how  many  boys 
we  ought  to  enter  this  year.    I  do  not  see  that  stated  by  him  anywhere. 

The  number  of  boys  which  we  ought  to  enter  this  year  to  supply  the  recognized 
waste  ought  to  be  stated  by  him,  and  there,  it  seems  to  me,  he  is  in  error.  I  beliere 
the  correct  method  of  calculating  the  supply  of  boys  is  this,  and  I  do  it,  first  taking  what 
I  consider  to  be  Mr.  Beddie's  mcorrect  data  as  to  the  waste  of  10  instead  of  14  per. 
eent.  of  seamen  we  ought  to  provide  for.  The  number  of  seamen  to  be  maintained, 
taking  his  own  figures^  is  22,000,  and  the  waste  to  be  replaced  annually  at  10  per  cent. 
■  2,200. 

Now,  the  following  is,  I  think,  the  simple  and  correct  way  of  solying  the  problem. 
If  bojB  grow  into  men  in  three  years,  and  dimmish  by  10  per  cent,  in  number,  in 
each  of  those  three  years,  how  many  boys  must  be  entered  in  1867,  to  produce  2,200 
pong  seamen  in  1870  ?  I  think  that  is  the  &ir  straightforward  way  of  putting  it. 
A  Tery  simplb  calculation  wiU  show  that  8,018  boys  entered  in  1867  will  diminish  to 
2,716  in  1868,  to  2,444.  in  1869,  and  to  2,200,  the  number  we  wish  to  get  at,  in  1870. 
Therefore,  even  if  we  adopt  Mr.  Beddie's  to  my  mind  incorrect  and  insufficient  data 
as  to  the  waste,  we  ought  to  enter  3,018  boys  this  year,  or  739  more  than  we  entered 
ktft  year.  I  will  now  take  what  I  belieye  to  be  the  correct  data,  and  we  shall  then 
find  out  the  number  of  boys  we  ought  to  enter.  I  substitute  14  per  cent,  for 
Mr.  Beddie's  10,  and  get  as  the  result,  by  the  same  process,  that  we  ought  to  enter 
4,220  boys  this  year  to  meet  the  waste  which  I  beliere  to  have  taken  pkce,  and  to 
meet  that  of  course  three  years  hence,  for  that  is  the  time  it  takes  for  boys  to  grow 
into  men. 

The  calculation  is  made  as  foUows :  the  method  is  correct,  and  the  data  as  to 
waste  are  accurate ;  while  Mr.  Beddie's  method,  in  my  opinion,  is  incorrect,  and  his 
data  inaccurate. 

I  estimate  the  number  of  bond  fide  seamen  which  we  are  aiming  at  maintaining 
is  21,000.  This  was  the  number  Tot^  in  April,  1866,  when  the  Secretary  of  the 
Admiralty  stated  in  his  place  in  the  House  of  Commons  that  that  number  mutt  be 
maiiUmned — a  statement  confirmed  since  in  the  pamphlet  referred  to  by  Mr.  Beddie, 
and  attributed  to  the  Duke  of  Somerset.  I  do  not  care  to  strengthen  my  argument 
hy  adopting  Mr.  Beddie's  larger  number  of  22,000.  I  hare  estimated  that  the  annual 
waste  of  bond  fide  seamen  for  which  we  should  provide,  is  14  per  cent.,  instead  of  10 
per  cent.    Now  14  per  cent,  of  21,000  is  2,940,  or  8,000  in  round  numbers. 

I  belioTe  that  the  annual  waste  of  boys  is  rather  less  than  the  percentage  given  by 
Mr.  Beddie,  more  nearly  9  per  cent,  of  the  whole  number  in  the  service  than  10 
per-cent.,  but  that  the  boys  retain  the  rating  of  boy  for  rather  more  than  three  years 
(including  the  time  they  are  in  the  training  ships).  But  the  waste  of  boys  per 
annum,  and  the  time  boys  retain  that  rating,  are  immaterial,  provided  we  estimate 
approximately  what  has  been  and  is  likely  to  be  the  average  waste  of  boys  during 
the  wh(^e  time  they  are  boys.  My  table  enables  this  to  be  done,  and  29  per  cent,  is 
the  result  (not  very  different  from' Mr.  Beddie's  estimate  of  30  per  cent,  for  three 
years). 

The  number  which,  when  reduced  by  29  per  cent,  will  be  3,000,  is  4,220,  and  this 
is  the  number  of  boys  that  ought  to  be  entered  this  year. 

Having  arrived  at  that  firare,  I  will  go  to  a  very  important  point,  the  accommoda* 
tion  for  boys  in  training  ships.  The  boys  remain  in  the  training  ships  for  about  15 
months,  and  therefore  you  require  of  course  considerably  more  space  to  hold  the 
boys  that  you  enter  every  vear.  You  must  have  one-fourth  more.  You  must  have 
space  for  5,880  boys.  It  is  also  found  quite  impossible  to  keep  the  training  ships 
always  full,  because  you  are  constantly  drafting  boys  away,  and  of  course  vacancies 
remain,  I  have  estimated  from  my  experience  that  the  training  ship  accommodation 
ought  to  be  about  10  per  cent,  more  than  the  number  of  boys  you  intend  to  have  in 
them,  so  that  yon  may  have  sometimes  more  than  the  right  number,  to  allow  for 
yooK  sometimes  having,  as  you  almost  always  will  have,  less  than  the  right  number. 
This  would  oblige  you  to  have  training  ship  accommodation  for  5,918,  or  in  round 
aumhert,  6,000  boys.  The  training  ship  accommodation  is  not  3,000,  but  considerably 
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short  of  it,  as  mn  may  see  by  numiiig  down  that  list,  the  "  St.  Vincent,"  "  Impreg- 
nable/' "  Imjiacable,*^  "Ganges,"  "Boscawen,"  " The  ExceUent,"  and  "Daiher," 
^Ting  aocommodation  for  only  2,870  boys,  or  230  less  t^n  3,000.    The  next  question 
18,  the  complement  of  bo3rB  in  sea-going  ships.    The  present  complement  is  aboQt  one 
boy  to  seven  bomdftde  seamen,  but  if  the  number  of  boys  entered  annually  i«  lugely 
increased  as  proposed,  yiz.,  from  2,279,  which  was  the  number  admitted  in  186^, 
to  4,2^,  it  is  CTident  that  the  complement  of  boys  in  sea^going  ships  must  be  Isrgelj 
increased  also.     If  the  rate  of  waste  of  boys  remains  without  much  alteration,  tiz., 
14  per  cent,  on  the  boys  in  the  training  ships,  and  7  per  cent,  on  the  boys  afloat^  titen, 
as  about  3,000  young  seamen  are  required  to  be  rat^  ttom  boys  annually,  and  thf 
boys  are  not  likely  to  be  rated  men  until  they  haTO  been  two  years  in  sea-going  ships, 
it  IS  CTident  that  the  niunber  ol  such  boys  will  exceed  6,000,  and  6,000  bears  to  21,(XK) 
proportion  of  1  to  3*5,  but  we  may  consider  it  as  1  to  4.     One  boy  to  four  seamen 
was  about  the  proportion  carried  in  merchant  ships,  when  they  were  obhged  to  cany 
f^yprcntioes.     There  is  no  reason  why  men-of-war  should  not  carry  that  proportion  d 
boys,  if  it  is  found  to  be  necessary  to  do  so  for  reoruitang  purposes,  but  the  number 
of  men  must  not  be  reduced.     The  "  Black  Prince,"  with  a  oomplemenE  of  706,  has 
305  bond  fide  seamen  and  46  boys.     If  my  proposal  be  adopted,  her  complement  of 
boys  would  be  raised  to  76.     But  if  prompt  measures  are  not  adopted  in  this 
importimt  matter  of  recruiting,  the  difiiculties  will  increase  rapidly,  for  we  cannot 
make  seamen  out  of  landsmen,  and  we  can  make  only  a  snuiil  percentage  out  of 
"  novices"  who  enter  at  18  and  19  years  of  age.     In  fiwjt,  we  are  dependent  upon 
boys,  and  boys  alone,  to  recruit  our  seamen,  and  it  wiU  take  three  years  before  these 
additional  boys  will  be  ordinary  seamen,  and  five  years  before  they  will  be  A.B.'», 
and  during  all  these  three  years  the  present  uncompensated  waste  will  be  running 
unchecked.     Now  the  answer  to  my  proposition  to  increase  largely  the  entry  of  bop 
is  this,  and  it  is  a  plausible  one,  "  we  shall  *  be  choked  with  seamen.*     If  the  seamen 
**  give  up  deserting,  give  up  invaliding,  and  I  suppose  you  may  say,  give  up  dyinff, 
"  then  theee  numbers  of  boys  that  I  propose  to  send  in,  will  accumulate,  and  we  sh«U 
**  be  choked  with  young  seamen  that  we  shall  not  know  what  to  do  with."    Now  there 
is  a  very  simple  way  of  getting  rid  of  that  difficulty,  and  I  put  it  on  that  paper  entitled 
the  "  Proposed  addition  to  the  continuous  service  engagement."     The  object  being 
(fourthly)  to  facilitate  the  reduction  of  the  number  of  men  in  the  continuous  serriee 
body  of  boTidfide  seamen,  if  at  any  time  it  is  found  to  be  growing  too  large,  owing  to 
the  increased  number  of  boys  which  it  is  proposed  to  admit,  or  to  the  percentage  of 
waste  diminishing  in  amount;  to  enable  (secondly),  the  continuous  service  body 
of  seamen,  while  it  is  largely  increased  in  number  by  the  proposed  increase  in  the 
number  of  boys,  to  be  at  the  same  time  a  more  select  body  composed  to  a  mncli 
greater  extent  than  at  present  of  A.B.'s.     Continuous  service  men  are  now  dis- 
charged for  many  reasons ;  stupidity  would  be  added.    The  new  clause,  which  I 
propose  to  be  added,   is,   "  Their  Lordships  reserve  to  themselves  the  power  to 
"  cancel  the  continuous  service  engagement  of  any  man  who  at  the  age  of  21  has 
"  not  passed  for  A.B.  and  trained  man."    I  do  not  tie  myself  to  the  ace  of  21  or  22, 
but  that  is  the  idea.     This  clause  woidd  act  as  a  safety  valve,  and  in  the  course  of  a 
few  years  the  continuous  service  body  would  hav6  been  raised  to  the  required 
number,  and  if  there  was  any  overflow  it  would  be  of  the  less  efficient  men.    !Bie 
machine  would,  in  fact,  become  almost  self-acting,  proTided  the  supply  of  boys  is 
sufficiently  increased  and  maintained.     Those  are  the  views  which  I  have  pressed 
on  the  attention  of  their  Lordships  for  some  time  past.    I  sum  up  in  t^cse  word? 
with  regard  to  the  waste  and  the  supply  of  boys.     (1)  In  estimating  the  annual 
waste  of  bond  fide  seamen,  which  arises  from  various  causes  (see  Table  III),  dns 
allowance  should  be  made  for  any  loss  of  non-continuous  service  seamen  that  may 
have  occurred  when  ships  are  paid  off,  provided  that  the  men  so  lost  liad  (as ha* 
been  the  case  during  the  last  three  years)  amplo  opportxmity  for  re-entering  if  they 
had  chosen  to  do  so.    In  that  lies  the  question  between  Mr.  Reddie  and  myself; 
in  that  lies  the  question  as  to  the  amount  of  waste  from  which  we  are  to  estimate  the 
number  of  boys  that  ought  to  be  re-entered  every  year.    I  say,  secondly,  that  a 
large  increase  in  the  annual  supply  of  boys,  probably  double  the  nutaber  that  were 
en&red  last  year,  or  4,200,  inst^&d  of  2,200,  ought  to  be  entered,  in  order  to  main* 
taia  the  number  of  bond  fide  seamen  afloat  at  21,000,  the  number  voted  for  tlw 
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financial  yc&r  1866-67.  I  Lave  now  concluded  all  the  obsenntions  I  wish  to  make, 
and  I  hope  that  m  anytliing  that  I  have  said,  I  haye  uot  given  offence  to  Mr.  Beddie. 
Snch  was  not  my  intention  in  the  least.  I  thought  it  necessary  to  say  what  I  did 
8»j,  and  I  said  it  with  a  hope  that  it  would  do  good,  and  not  certainly  with  the 
slightest  intention  of  giving  any  pain  or  annoyance  to  him.  Mr.  Beddie,  as  I 
ml  before,  has  kindly  como  down  here  to  read  a  paper,  and  I  hope  no  one  who 
follows  mo  "will  say  anything  that  will  give  him  any  pain  or  annoyance,  or  which 
will  make  him  disinclined  to  como  at  any  future  time  and  read  us  a  paper  on  any 
fotject,  scientiHc  or  otherwise,  which  he  may  like  to  read  to  us. 

Mr.  Thomas  Q-bay,  Assistant  Secretary  iBoard  of  Trade  :  Sir,  I  am  sure  I  can  do 
00  less  than  Admiral  Ryder  did  when  he  began  his  remarks,  and  that  is  to  thank 
Mr.  Reddie,  and  I  do  it  sincerely,  for  his  very  able,  his  very  interesting,  though  some- 
what lengthy  paper  on  our  iS^aval  Resen-c.  I  can  easily  understand  that  this  paper 
haa  not  received  the  sanction  of  the  Admiralty,  any  more  than  the  remarks  that  I  am 
ibout  to  make  have  received  the  sanction  of  the  Board  of  Ti-ade.  If  it  were  so,  Sir, 
you  would  behold  at  the  present  moment  two  Departments,  as  it  were,  squabbling 
over  one  question.  Now,  Sir,  Departments  of  Her  Majesty's  service  never  differ, 
never  squabble.  I  may  mention,  as  an  illustration  of  Mr.  Reddie's  present  position,  a 
paper  I  read  last  year  at  the  Society  of  Arts.  That  was  a  paper  that  abused  legis- 
lation that  had  thrown  duties  on  my  own  Department,  soundly,  and  I  think  some- 
what strongly,  but  yet  I  can  say  for  that  paper  the  same  as  Mr.  Reddie  says  of 
.this  paper,  and  that  is,  that  no  one,  not  a  soul  in  my  office,  knew  what  I  was  going 
to  say.  Although  I  obtained  the  sanction  of  the  Chief  of  my  office  to  read  a 
paper  on  a  subject,  nobody  ever  saw  my  manuscript  or  my  paper  until  it  was  printed 
to  be  read  at  the  Society  of  Arts.  And  I  beheve  and  hope,  for  the  credit  of  the 
Admiralty,  that  the  some  is  the  rase  with  the  paper  Mr.  Reddie  has  read  here.  Now, 
Sir,  I  shall  not  go  into  the  question  of  the  waste  of  seamen,  or  any  of  those  detailed 
questions.  I  feel  that,  interesting  as  they  are,  on  an  occasion  like  this  they  arc 
perhaps  somewhat  dry.  I  must,  however,  under  correction  from  the  Chairman,  make 
a  few  remarks  on  details.  I  do  it  under  correction,  and  whenever  you  are  ready  to 
rtop  me  I  shall  ptop.  I  will  now  say  that  the  true  policy  of  a  country  like  ours 
would  be,  to  give  to  every  citizen,  whether  ashore  or  afloat,  a  ccllain  amount  of 
training.  But  it  is  not  the  policy  of  a  country  like  ours  to  require  that  every  citizen 
should  either  be  in  the  Army  or  in  the  Navy  for  a  certain  fixed  period  of  his  life. 
The  scheme  proposed  by  the  Royal  Commission  of  1859  was  perhaps  one  of  the 
moat  perfect  of  its  kind,  and  will  illustrate  my  meaning  perhaps  as  well  as  any- 
thinff  I  can  bring  you.  They  proposed  that,  besides  the  standing  Navy,  there 
should  be,  reliefs  in  the  home  ports,  4,000  men ;  coast  guard,  12,000 ;  marines, 
6,000 ;  marines,  short  sen  ice  pensioners,  6,000 ;  seamen  short  service  pensioner, 
3,000  :  making  a  total  of  30,000.  Th«t  there  should  be  a  Royal  Naval  Reserve  ov 
20,000,  and  coast  volunteers,  10,000.  Now  this  scheme,  had  it  been  carried  into 
effect,  would  have  placed  us  on  a  sound  footing,  and  have  been  open  to  no  question. 
As  it  is,  a  part  of  it  only,  and  that  a  minor  part,  has  been  carried  into  effect.  The 
Ro^'al  Commission  of  1859  proposed  that  the  pennancnt  Rescne  of  seamen  should  be 
drawn  entirely  from  boys  who  entered  the  training  sliips,  and  that,  for  the  purpose  of 
creating  a  Reserve  temporarily,  we  should  draw  upon  the  merchant  service,  and  that 
is  the  present  Royal  Naval  Reser\e.  Here  is  where  I  take  my  stand.  So  long  as 
Government  think  fit  not  to  establish  training  ships  for  the  Navy  in  sufficient  num- 
bers to  produce  our  Reserves,  so  long  are  we  bound  to  continue  our  present  systeiii, 
which  is  one  of  the  best,  one  of  the  most  economical,  and  one  of  the  most  efficient 
services  that  have  yet  been  established  in  this  country.  But  to  keep  myself  to  tho 
point  before  the  meeting,  I  will  say  that  I  have  been  over  Mr.  Reddie's  paper,  ami, 
as  carefully  as  I  can,  have  taken  out  what  seemed  to  me  to  be  his  points.  The 
first  is  tliat  the  "  Royal  Naval  Reserve  rigs  the  market  against  the  Royal  Navy." 
Secondly,  the  cost  ih  altogether  out  of  proportion,  and  beyond  the  value  oi  the  force. 
The  third  is  that  the  Royal  Naval  Reserve  is  insufficient,  and  is  wrong  in  its  con- 
struction. The  fourth  is  that  it  should  even  be  abolished  in  favour  of  his  scheme, 
»nd  he  hints  that  the  reserve  men  may  be  backwards  in  coming  forward.  0\ir 
Chairman  quite  endorsed  these  views,  as  he  said  at  our  last  meeting — "  It  struck 
"  me  that  Mr.  Reddie  wps  not  going  into  dolail,  and  going  into  numbers  would  bo 
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"  going  into  detail,  and  leaving  the  principle,  which  is  the  real  point,  untouched. 
"  His  real  argument  rested  on  the  principle  of  economj.  If  the  present  sjitem 
'*  does  bribe  men  to  stay  away  from  the  Navy — ^if  it  has  that  effect,  the  present 
"  system  is  indefensible.  It  is  money  thrown  away ;  and  if  you  cannot  get  men  to 
**  come  even  after  they  are  in  the  Beserve,  it  is  money  thrown  away  again." 

The  Chairman  :  Very  well,  you  will  observe  that  I  say,  "  If  it  is  so  "—a  veiy 
material  difference. 

Mr.  Gray  :  I  am  very  glad  to  find  you  have  not  endorsed  that  opinion.  Intlie 
remarks  I  am  about  to  make,  I  must  go  into  details,  for  Mr.  Beddie*s  scheme  seems 
to  mc  to  be  very  much  like  the  scheme  of  an  engineer  who  tells  you  that  he  can  put 
a  bridge  across  from  Dover  to  Calais.  Now  you  all  agree  that  that  is  a  good  idea, 
and  ^ou  ask  him  for  the  details.  He  then  says,  "  No,  I  am  not  going  into  details; 
"  it  is  the  grand  idea,  it  is  the  principle  I  advocate."  You  say,  "  No,  I  must  see 
**  your  detaib  before  I  can  approve  your  plan."  Then  you  come  to  find  that  he  ii 
going  to  use  a  material  that  does  not  exist,  except  in  his  own  imagination,  and  jou 
woiUd  sav,  "  I  cannot  agree  to  your  plan,  grand  as  it  is,  because  your  details  we 
*'  wrong. '  Therefore  I  must  attack  Mr.  Beddie  on  his  details,  and  I  do  intend  to 
attack  them  strongly,  as  well  as  on  his  general  principles.  The  first  question  is, 
does  the  Royal  Naval  Reserve,  as  at  present  constituted,  "  rig  the  market  against 
*'  the  Navy  ?  "  Mr.  Reddie  says  it  does ;  hut  at  the  same  time,  he  appears  to  me  to 
give  himself  several  flat  contradictions.  He  says  in  page  8  (280)  of  his  paper,  "  Ad- 
*'  mitting  that  much  has  been  done,  and  well  done,  for  the  fleet ;  and  that  the  natil, 
"  stren^h  of  the  country  is  in  such  a  condition  of  efficiency,  that  if  it  cannot  be 
*'  descnbed  as  quite  perfect,  it  may  be  considered  as  very  nearly  so  ;  for  I  beheve  it 
**  may  well  bear  comparison  with  what  it  has  ever  previously  been  in  any  time  of 
*'  peace."  He  also  says  in  page  15  (291),  that  notwithstandiii  this  "rigging  of  the 
"  market,"  as  he  calls  it,  81,207  men  actually  entered  the  Royal  Navy  frim  the 
shore,  and  that  12,000  were  pure  blue  jackets.  We  all  know,  down  to  a  recent 
period,  it  was  almost  impossible  to  man  our  ships.  They  waited  about  in  harboor 
for  months,  and  they  could  not  get  men  to  go  to  sea ;  and  yet  we  find  that  from  the 
time  this  Naval  Reserve  is  best  known,  your  ships  have  never  to  wait  for  men ;  you 
have  actually  entered  31,207  seamen  from  the  shore.  How  can  he  say  tfie  Beserre 
keeps  men  out  of  the  Navy,  and  "  rigs  the  market  ?  "  The  contrary  seems  to  me  to 
bo  the  case.  As  regards  expense,  Mr.  Reddie  says,  at  page  15  (292),  "  I  beg  leave, 
**  therefore  to  remark,  that  ike  present  Beserve  is  a  very  expensive  force  ;  and  upon 
**  reference  to  the  report  of  the  Manning  Comxuission,  that  recommended  it,  it  will  be 
**  seen  that  it  was  never  contemplated,  either  by  the  Roval  Commissioners,  or  by 
"  those  who  advocated  the  establishment  of  the  Reserve,  that  it  would  cost  quite  as 
"  much  as  it  really  does."  He  then  says,  page  16  (293), "  As  regards  the  great  expense 
**  of  the  Reserve,  the  retaining  fees  alone  of  £6  a-man  for  16,000  men,  amount  to 
**  £96,000,  or  nearly  £100,000  per  annimi,  while  the  expense  of  management,  of 
"  drill  ships,  and  drill  pay  is  fully  £100,000  more  ;  whereas  £200,000  was  the  total 
**  amount  estimated  by  the  Royal  Commissioners  as  the  annual  cost  of  a  reserve  of 
**  nearly  double  that  number."* 

The  Chaieman  :  Is  that  correct  ? 

Mr.  Gbat  :  Ho  says  so. 

The  Chairman  :  Did  you  quote  it  ? 

Mr.  Gray  :  I  will  answer  it  in  a  minute.  I  want  to  finish  T»-ith  Mr.  Reddie'* 
statements  before  I  attack  them.  Ho  then  goes  on  to  say,  on  page  18  (295) :— "And 
*'  therefore  it  is  important  to  consider  how  much  we  must  pay  our  reserve  during 
**  every  decade  of  peace  at  the  present  rate.  In  another  t^n  years  it  will  cost  ns-^ 
**  tliat  is  if  its  annual  charge  be  not  increased — exactly  another  £2,000,000  sterfing. 
Now,  Sir,  I  ask  if  this  is  quite  the  way  to  look  at  this  Reserve  ?  It  is  true  that  it 
lias  cost  us,  and  docs  cost  us — I  take  it  on  Mr.  Reddie's  authority — £200,000  a-year, 
but  the  Commission  proposed  tliat  seamen  should  only  receive  £5  a-year,  and  we 
give  them  £6,  and  that  makes  a  great  difi*erence.  Wc  have  paid  in  the  retainers  to 
seamen  in  the  last  year  ;t80,470,  and  the  gunnery  expenses  which  the  Commission 
^timated  at  £'35,000,  amount  to  £120,000.  If  there  is  a  mistake  any  way,  it  is  not 
that  you  give  the  seamen  too  much,  but  it  is  in  the  Department  wluch  formed  the 
estimates,  leading  the  Commissioners  to  give  a  wrong  opinion.    At  page  19  (296)  of 
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Mr.  Boddie's  paper,  he  says,  "  Tbe  cost  of  tlio  Naval  Reserve  is  annually  more  tliau 
"  the  pay  of  all  the  officers,  seamen,  and  boys  of  the  Coast  Guard  afloat,  or  of  those 
"  uhore ;  the  estiinate  for  1865-66  being  only  £129,941   for  persons  afloat,  and 
"  £179,690  for  persons  on  shore.     Once  more  j  the  wages  of  8,000  marines  actually 
"  terring  afloat  last  year  amounted  to  less  than  the  cost  of  this  Reserve !   It  actually 
"  costs  ua  about  half  as   much  per  annum  as  the  whole  wages  of  16,000  Royal 
"  Marines.''     I  ask,  is  this  a  candid  way  of  putting  the  statement  ?    "What  is  the 
oie  of  Tf^ftVing  Buch  comparisons  ?     Compare  retainers  i»-ith  woges,  and  establish- 
ment with  eetabUshmcnt,  and  you  have  sometliing  trustworthy  to  handle  ;  but  how 
can  yon  put  the  whole  expense  of  £200,000  as  against  the  expense  of  any  service ! 
It  fhows  nothing.     It  shows  that  one  amount  is  above  the  other,  but  it  is  no  com- 
parison  at  all  as  to  the  services  rendered  or  to  tho  material  employed.     And  again, 
we  must  bear  in  mind,  of  the  £200,000  for  the  Reseme,  a  very  great  part  consists  of 
wages  and  salaries  of  Royal  Naval  men  and  Officers,  and  that  therefore  the  expense 
of  the  Navy  is  reduced  and  the  Reserve  increased.     And  again,  we  pay  £1,500,000 
to  the  militia  and  volunteers  on  shore.    Why  ^udgc  £200,000,  if  it  costs  £200,000 
for  a  re«erve  like  our  volunteers  afloat  ?     I  maintain  that  the  expense  is  not  exorbi- 
tant.   The  next  thing  is,  that  tho  Reserve  is  wrong  in  its  constitution.     The  prin- 
eipol  objection  Mr.  H^die  hos  taken  to  the  present  Reserve  would  appear  from  his 
paper  to  be,  that  they  are  subsidised  at  all.     At  page  20  (297),  he  says,  "  And  tlio 
"  Naval  Reserve  men,  instead  of  being  subsidised,  as  now,  during  peace,  might  be  only 
"  paid  while  under  drill,  and  have  this  prospect  of  high  wages  iu  the  Navy  held  out 
"  to  them  during  war,  and  when  actually  serving."     He  also  says,    "  "We  might 
"  limit  th«  number  of  the  paid  men  in  the  Reserve  to,  say  5,000  or  10,000  (letting 
"the  present  number  gradually  drop  to  that  limit),  and  in  future  enter  another- 
"  10,000  or  5,000  only  as  probationary  reserve  men,  without  paying  them  any   '  rc- 
"  *  tainers,  *  except  the  pay  they  would  receive  while  imder  drill  and  qualifying  to 
"  get  on  the  Paid  Lift."     I  should  like  to  know  if  many  seamen  in  the  mercantile 
marine  would  enter  the  Royal  Naval  Reserve  force  on  those  conditions.     I  entirely 
i^ree  in  every  remark  Admiral  Ryder  made,  and,  as  he  said  so  much  to  the  point  on 
tmt  subject,  I  feel  it  unnecessary  for  me  to  go  into  that  point  again.     As  he  has 
said  what  I  have  to  say  so  very  much  better  than  I  could  have  said  it  myself,  I  vnYi 
leave  what  I  wa«  going  to  say,  unsaid.     Now,  it  is  unreasonable  to  expect  tliat  our 
skilled  seamen  should  give  one- twelfth  of  their  time  for  nothing,  in  tho  hopes  of 
getting,  at  some  time  or  other,  the  choice  of  serving  Iler  Majesty,  under  her  own 
lag.    As  regards  its  inefficiency,  this  can  only  be  in  point  of  numbers,  and  not  in 
character,  loyalty,  abihty,  or  drill.  I  made  a  remark  the  other  night,  that  Mr.  Rcddie 
had  over-estimated  tho  number  of  seamen  from  which  we  can  draw  oiu*  reserve. 
I  said  the  niunber  was  85,604,  instead  of  the  number  350,000,  which  Mr.  Reddie 
has  got  down,  and  we  had  a  little  conversation  about  that,  and  the  Chairman  very  pro- 
perly said,  or  very  properly  as  he  thought,  that  as  there  was  no  difierence  of  opinion, 
there  was  no  question,  only  that  I  had  read  the  retiums  wrong.     Now,  Sir,  under 
correction  from  you,  I  wish  to  say  that  I  have  not  read  the  returns  wrong.     The 
total  number  of  men  sen'ing  in  ships  registered  in  the  United  Kingdom  of  Great 
Britain  and  Ireland,  Jersey,  Guernsey,  Aldemey,  and  Sark,  and  the  Isle  of  Man,  is 
197,643,  and  no  more,  every  soul  on  board.      It  is  idle  to  take  350,000  as  the 
body  from  wliich  you  can  draw  your  reserves.     A  large  proportion  of  these  350,000 
men  never  come  to  these  shores  at  all.     There  are  British  registered  vessels  carrying 
the  British  flag  that  have  never  been  near  a  British  port  of  register,  that  are  manned 
entirelv  by  Lascars  or  other  foreigners,  and  never  come  near  the  country  at  all. 
How  then,  I  ask  you,  can  you  include  them  in  the  number  from  which  we  arc  to 
draw  our  reserves  ?     As  an  illustration  of  how  you  may  be  misled  by  misquoting 
these  returns  :    In  this  very  number  of  ships  21,626,  and  the  number  of  seamen, 
197,6^43,  serving  in  ships  registered  in  the  United  Kingdom,  I  may  state  that  there 
are  a  certain  number  of  them  that  never  come  near  this  coimtry  at  all ;  and  how  is 
it?  "Why,  during  the  American  civil  war,  in  order  to  get  away  from  the  "  Alabama" 
and  the  "  Florida,"  the  merchants  of  New  York  registered  numbers  of  their  ships 
under  the  British  flag.     Those  ships  are  registered  as  British  ships,  carrying  a 
British  flag,  commanded  by  Americans,  manned  by  foreigners,  and  they  appear  in 


Digitized  by  VjOOQ IC 


Z' 


8'24  ON  MANNING   THE  NAVY. 

this  total  of  197,6i3.  I  tbon  ask  you  agaiu,  how  can  you  take  that  number  as  the 
number  from  wliich  wo  are  to  draw  our  reserves  ?  But  the  number  from  which  ^Tt? 
really  can  draw  our  reserves  is  only  72,800  able  seamen,  and  13,456  petty  officers. 
Wo  want  to  admit  those  ordinary  seamen  of  whom  we  have,  in  ships  register«d  in 
the  United  Kingdom,  19,221  j  we  do  not  want  to  do  away  with  the  Naial  Betenre; 
we  do  not  want  to  break  faith  with  the  men  we  have  enrolled  in  it ;  we  merely  want 
to  alter  the  regulations,  and  institute  a  eeeond  elnss  of  men.  Enter  yoin*  ordi- 
nary seamen  who  man  our  coasters — the  men  wliom  you  can  depend  upon— the  mn\ 
who  man  your  smacks,  and  go  out  to  your  wrecks — enter  these  men,  who  are  as 
hardy  and  plucky  as  the  British  sailor  ought  to  be  ;  make  a  regulation  whereby  jou 
can  em*oll  them  in  your  Reserves,  and  you  will  do  good.  Now  Mr.  Ri>d(Ue  pro- 
poses th:it  the  R<'serre  should  be  abolislicd ;  and  this  is  really  a  proposition  bo 
monstrous,  so  terrible  in  its  effects,  that  if  any  person  in  this  room  were  to  tell 
me  that  Mr.  Reddie  was  authorised  by  the  authorities  to  come  down  here  and 
road  this  paper,  I  would  say  that  that  statement  alone  convinces  me  that  he  is  not. 
The  Admiralty  have  tnken  years  to  knock  down  the  barrier  between  the  British 
seamen  and  the  seamen  of  the  Rojml  Navy.  They  have  done  at  last  a  good  thing. 
They  have  pot  men  to  serve  in  the  Royal  Navy,  who  never  did  serve  in  it  before. 
They  are  linking  the  two  services  to^^cther.  Tiicse  men  are  boimd  under  a  contract, 
and  the  contract  is — *•  Wc  do  a  certain  tiling  on  our  part,  you  do  a  certain  thing 
"  on  yours."  Would  any  one  bcUeve  that  the  Admiralty  would  seek  to  break 
the  conditions  they  have  entered  into  with  18,000  of  Her  Majesty's  subjects  ?  I 
believe  the  very  fact  of  Mr., Reddie  making  the  pi-oposition  will  do  m^re  to  decrecso 
the  nmnbcr  of  enrolled  men  in  the  Reserve  than  anything  tliat  has  ever  happened 
before.  With  regard  to  Mr.  Reddie's  plan  of  a  Naval  Reserve,  I  leave  tliat  to 
Officers  like  Admiral  Ryder,  who  have  given  their  attention  to  the  subject.  But  it 
appears  to  me  that  if  it  is  worked  out,  it  must  take  away  at  least  0,000  of  our 
trained  mereliant  seamen  per  annum  for  a  period  of  five  years.  I  ask,  is  this  a 
statesmanlike  proceeding  ?  Is  it  right  that  the  giant  industrj'  of  our  country  should 
be  crippled  by  having  5,000  a-year  of  its  ablest  sons  taken  away  from  it  for  no  earthlj 
purpose  whatever,  when  you  can  do  it  so  much  better  by  having  a  Reserve  as  you  have 
at  present,  and  letting  our  civil  population  follow  their  own  proper  avocations.  In 
making  these  remarks,  I  do  wish  to  say,  that  because  I  do  not  propK>se  to  have 
every  man  in  tlic  Navy,  therefore  those  who  are  in  the  Navy  should  rush  away  from 
it ;  I  say  let  yoiu"  men  be  all  continuous  service  men.  Keep  them  to  the  Navy  as  moeli 
as  you  can,  but  I  do  say,  maintain  the  Reserve  as  well ;  the  one  you  should  have  done, 
and  not  have  lef^  the  other  undone.  Then  as  to  that  remark  of  Mr.  Reddie's — and 
I  blush  to  allude  to  it — where  lie  suggests  to  the  Reserve  men  tlmt  thcv  may  be 
backward  in  coming  forward,  1  really  feel,  Sir,  as  a  Volunteer  myself,  tliat  he  is 
doing  me,  and  he  is  doing  every  other  Volunteer,  a  serious  and  a  grievous  injustice, 
and,  I  believe,  that  he  is  doing  himself  a  greater  injustice  still.  1  believe  that  lie  i* 
a  man  of  sense,  of  calm  and  deliberate  judgment,  and  I  api  astonished,  I  must  say 
— I  can  make  use  of  no  other  word — I  am  astonished  that  Mr.  Reddie  should,  in 
his  study,  liave  put  those  words  on  paper.  I  a?k  him,  are  the  men  who  man  our 
lifeboats  backward  in  coming  forward  ?  I  ask  liim,  are  the  men  who  use  the  rocket 
apparatus  backward  in  coming  forward  ?  I  ask  him,  were  the  men  who  went  out  to 
meet  the  Armada  backward  in  coming  forward  ?  I  ask  him,  wore  the  men  who  went 
and  fought  at  Agincourt  backward  in  coming  forward  ?  I  ask  liim,  were  our  Naval 
Reserve  men,  who  rushed  forward  to  be  enrolled  in  the  Reserve  at  the  time  of  the 
*'  Trent "  difficulty,  and  who  petitioned  the  Board  of  Trade  and  the  Admiralty,  that 
despite  other  engagomenta  they  might  be  permitted  to  serve ;  were  they  backward 
in  coming  forward  ?  No,  they  were  not.  I  will  be  bound,  if  Mr.  Reddie  will  only 
leave  them  alone,  they  will  be  ready  to  go  to  the  fight  as  of  old,  with  the  cry  of 
*'  Heaven  for  Reddie,  England,  and  St.  George."  To  siun  up  my  remarks,  I 
say,  shortly : — First,  of  aU,  that  according  to  Mr.  Reddie's  own  jmper,  the  Naral 
Reserve  does  not  "  rig  the  market  "  against  tlie  Royal  Navy.  I  say  that  the  cost  is 
not  altogether  out  of  proportion  and  beyond  the  value  of  the  force*.  I  say  tliat  the 
Royal  Naval  Reserve  is  not  insullicicnt,  and  I  say  it  is  not  wrong  in  its  constitution. 
I  say  it  should  not  bo  abolished  in  favour  of  Mr.  Reddie's  scheme,  great  as  it  is,  or 
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«njr  other  scliemc.  And  I  do  e&j  I  hope  Mr.  Beddie  will,  in  this  room,  withdraw 
milling  thBt  may  be  an  imputation  on  the  Eeserre  forces  of  this  country,  in  sug- 
gefting  that  it  maj  be  backward  in  coming  forward.  I  thank  you  for  the  patience 
with  which  you  hare  liatened  to  my  remarks,  and  for  the  sympathy  with  which  you 
hATe  roceiTcd  them. 

[Mr.  W.  STiKLDf  o  LicoN  h«re  proposed  to  read  a  memorial  from  170  seamen  of  the 
North-eastern  ports  of  the  kingdom,  but  it  was  not  read,  as  not  bearing  directly  on 
the  question  before  the  meeting.] 

Mr.  Jambs  Jackson  :  Sir,  I  am  a  member  of  the  Boyal  Naral  Beserve  Club, 
tnd  hare  taken  considerable  interest  in  this  question  from  the  commencement,  and 
with  your  permission — as  Mr.  Eeddie's  paper  has  created  some  exoitement^in  the 
eountry,  the  Koyal  Naral  Beaerre  feel  that  an  instdt  has  been  cast  upon  them — I  will 
take  the  liberty  of  reading  letters  from  men  representing  the  largest  out-ports  in  the 
kingdom,  touching  upon  this  question,  and  not  upon  any  particular  question  of 
grierance. 

The  Chairkax  :  I  do  not  think  that  this  bears  upon  the  subject,  because  you  sec 
yon  arc  begging  the  whole  question.  It  is  not  that  Mr.  Reddie  said  so,  but  merely 
that  Mr.  Eddie's  language  has  been  perhaps  somewhat  loose,  and  an  interpretation 
has  been  giren  to  it  which  he  did  not  mean  it  to  Iiave.  The  question  is  as  to  the 
Reserre,  and  not  as  to  Mr.  Kcddie's  language. 

Mr.  Kbddie  :  If  I  might  bo  allowed  to  express  any  opinion,  I  should  rather  hear 
Mr.  Jackson  read  what  has  been  stated. 

Mr.  Jaoksok  :  I  can  only  say  that  the  Officers  and  men  connected  with  the  Royal 
Xaral  Reserve  feel  that  they  hare  been  unfairly  treated  in  Mr.  Reddie's  paper, 
and,  speaking  as  a  landsman,  and  connected  with  the  commerce  of  England,  I 
think  that  if  a  Volunteer  serrice  on  shore  is  raluable,  a  Royal  Naval  Reserre 
most  be  still  more  raluable.  What  ought  to  be  the  duty  of  the  G-oremment  of  this 
oountij  but  to  protect  its  shores  ?  Let  an  enemy  once  land ;  let  them  sack  one 
large  town,  nnd  you  woidd  hare  paid  for  the  Royal  Naval  Reserre  for  erer  if  you 
could  hare  prcrented  it.  Now  wlien  the  question  of  a  Reserre  was  first  discussed,  I 
koow  that  seamen  had  a  great  reluctance  to  enter  the  Royal  Naral  Reserre.  It  was 
felt  that  they  were  to  be  kidnapped  into  the  Royal  Nary. 

The  Chaibmak  :  Reallr  that  is  going  away  from  the  subject  altogetlier. 

Mr.  Jackson  :  Then  I  will  conGne  my  remarks  to  this  paper,  and  I  hare  no 
hesitation  in  saying  that  the  general  feeling  throughout  i\\o  kingdom  is  one  of 
confidence  in  the  Royal  Naral  Reserve,  and  that  the  men  who  hare  entered  that 
serrice  hare  entered  it  with  a  full  desire  and  determination,  if  war  should  arise,  to 
the  best  of  their  abihty  to  defend  the  honour  of  this  country.  I  think  that  the 
Officers,  too,  connected  with  the  Royal  Naral  Reserre  prove  that  they  hare  the  desire 
to  enter  the  serrice,  if  necessary,  and  to  fight  for  their  eountry.  Their  first  oflter  of 
serrice  to  the  Crown  was  made  when  there  was  a  probability  of  a  war  with  America, 
and  at  two  great  meetings  that  were  held  at  that  time.  Ix>rd  Clarence  Paget  and 
others  were  particularly  anxious,  and  orinced  a  great  desire  to  increase  the  Royal 
Naral  Reserre  force,  and  such  a  paper  as  has  been  read  by  Mr.  Reddie,  is  calcu- 
bted  to  lessen  the  Force,  to  disgust  the  Officers,  and  to  drire  them,  not  only  from 
fttPoUing,  but  to  drire  a  large  number  of  them  from  tlie  Serrice.  Wo  saw  a  slight 
nokioe  of  the  paper  in  the  Shqtping  OaxeUe,  and  I  happened  at  the  time  to  meet  sereral 
distinguished  Officers  connected  with  the  merchant  serrice,  who  said  "  I  shall  throw 
"  up  my  commission.  When  I  tendered  the  offer  of  my  serTices  to  the  Crown,  I 
"  did  it  as  a  man  of  honour  and  a  gentleman,  witli  a  full  determination  if  this 
"  country  should  ever  require  my  services,  to  figl'.t  for  it  to  the  best  of  my  ability." 
And  with  regard  to  the  value  of  the  Officers  of  the  merchant  service,  I  know  it  has 
been  stated  they  arc  not  very  good  seamen,  but  tliey  just  know  the  prc^ulsion  of 
reasels  by  steam. 

The  Chatbman  :  That  is  not  in  the  paper  at  all.  It  is  a  pity  to  be  going  away 
from  the  question.  If  mere  hearsay  and  gossip  outside  is  to  be  produced,  there  will 
be  no  end  to  the  discussion. 

Mr.  Jaokbon  :  I  will  just  beg  to  make  this  one  observation :  that  from  such 
remarks  as  these  made  by  Officers  connected  rrith  the  Royal  Naral  Reserve,  it 
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shows  that  an  impression  had  gone  abroad,  and  I  think  we  arc  reiy  much  in* 
debtod  to  Admiral  Bjder  for  bringing  out  so  dearly  before  us  in  the  first  iiutaaoe, 
that  Mr.  Reddie's  opinions  are  not  endorsed  by  the  Admiralty.     I  will  not  take  up 

Jrour  time  any  longer.  I  should  like  to  haye  been  allowed  to  read  three  or  four 
etters,  because  they  materially  bear  upon  the  subject.  On  behalf  of  the  Serrioe, 
and  on  behalf  of  the  men,  I  may  say,  there  was  a  eeneral  feeling  of  security 
when  it  was  known  we  should  enrol  a  large  number  of  men  in  the  Boyal  Natu 
Reserve,  and  that  that  Beserre  would  be  officered  by  distinguished  men  in  the 
merchant  serrice,  and  I  think,  as  a  nation,  we  ought  to  be  mtefiil  to  them,  and  that 
nothing  should  be  said  that  in  the  slightest  degree  could  hurt  their  feelings  or 
question  their  loyalty.  ("  Bead,  read.'')  The  first  letter  is  from  one  of  the  IsiigMt 
shipowners  in  the  north  of  England,  the  ex-Mayor  of  Sunderland.  He  says,  "  iSeu 
"  Sir, — Knowing  the  interest  which  you  take  in  all  mercantile  marine  matters,  I  csn- 
**  not  refrain  frt>m  calling  your  attention  to  the  statements  in  reference  to  the  Kanl 
*'  Beserre  force  in  our  country  propounded  by  Mr.  Beddie,  of  Che  Admiralty,  before 
"  the  members  of  the  Boyal  Unitea  Service  Ijistitution.  This  gentleman  has  had  the 
"  boldness  to  assert  that  tne  Naval  Beserve  force  is  an  inefficient  one,  and  one  tending 
"  to  keep  men  out  of  the  Boyal  Navy.  Now,  Sir,  from  mv  knowledge  of  the  Besnre 
"  forces  in  this  neighbourhood,  I  can  contradict  positively  Mr.  Beddie*s  statement. 
"  We  have  here  and  in  the  neighbouring  ports  about  8,000  of  the  best  of  British  aes* 
"  men — I  say  the  best,  because  the  north  country  seamen  are  engiged  in  healthier 
'*  and  hardier  trades  than  those  who  trade  to  our  Southern  climes.  Well,  Sir,  remove 
*'  the  force ;  let  the  3,000  men  of  the  Beservo  be  disbanded,  how  many  would  jou 
'*  find  entering  the  Naval  service  ?  I  should  say  scarcely  6  per  cent,  of  the  whole. 
"  They  dislike  the  service.  Why  P  Because  in  one  service  they  have  smaller  m 
"  and  are  deprived  of  the  freedom  which  they  possess  in  the  merchant  service,  feut, 
"  Sir,  like  the  Volunteer  forces  of  the  land  service,  the  men  of  the  Naval  Beeerve  have 
"  joined  these  ranks  purely  from  patriotic  motives,  and  with  a  view  to  serve  in  the 
"  defence  of  their  country  in  the  case  of  need,  at  a  yearly  cost  scarcely  equal  to  that 
"  which  the  Admiralty  spend  in  altering  any  single  man-of-war }  but  the  existence  of 
"  that  force  as  now  constituted,  places  at  the  disposal  of  the  country  a  powerful  naral 
"  force  for  any  sudden  emergency.  Take  the  advice  of  Mr.  Beddie,  and  disband  this 
*'  force  ;  how  would  you  man  the  Navy  ?  Not  by  volunteer  seamen.  They  wouW  not 
'^  leave  the  merchant  service  for  the  naval,  so  long  as  they  find  profitable  omploT- 
"  ment  in  the  former.  Therefore  the  shipowners  of  this  coimtry  would  be  indiiectlj 
"  sufferers  in  the  case  of  war." 

Captain  Heath,  B.N.,  C.B. :  The  Chairman  rightly  said  that  the  question  before 
us  is,  first,  whether  the  Naval  Beserve  as  it  now  stands  should  be  abohshed ;  and 
secondly,  whether  the  one  proposed  to  be  substituted  for  it  is  a  good  <me.  The  gentle- 
man who  spoke  last  has  given  two  good  reasons  for  retaining  the  present  Beserve,  and 
I  will  give  you  one  which  strikes  me  as  strongly  against  the  adoption  of  the  souroe 
proposed,  that  is,  that  it  will  never  yield  the  niunbers  you  hope  to  get.  Mr.  Beddie'f 
first  source  from  which  he  would  draw  his  supply  of  the  continuous  serrioe  men 
having  served  their  ten  years. 

The  Chaibman  :  It  does  not  limit  them  to  ten  years. 

Captain  Heath  :  Supposing  our  whole  fleet  were  continuous  service  men ;  sup- 
posing the  whole  20,000  to  be  continuous  service  men,  that  would  give  you  every  jetf 
2,000  men  leaving  that  service.  Woidd  those  2,000  men  join  the  Beserve  ?  Would 
an^  large  number  of  them  join  your  Beserve  ?  Would  any  more  join  than  j<nn  at 
tills  present  moment  ?  I  do  not  know  what  that  number  may  be,  but,  I  take  it,  it  is 
100  or  200.     Admiral  Byder  can  tell  us. 

Admiral  Bydeb  :  There  are  not  ten  per  cent,  of  the  present  Naval  Beserve  who 
have  been  in  the  Navy. 

Captain  Heath  :  Then  100  or  200  men  would  be  the  total  number  you  woidd 
get  from  that  source.  Mr.  Beddie  would  then  turn  to  the  merchant  men  vho  had 
joined  the  Navy  for  a  minimum  period  of  one  conmiission,  about  three  or  four  year^ 
who  might  perhaps  remain  a  second  commission ;  that  is  to  say,  men  who  being 
merchant'seamen  originally,  joined  our  service  for  a  few  years  for  the  sake  of  getting 
enrolled.    Captain  Selwyn,  on  a  former  occasion,  propounded  a  somewhat  similar 
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piopoiition.  I  think  that  l^th  those  propOBitioiiB  are  founded  on  an  entire  miBtake 
ef  the  natore  of  the  Beamen.  The  genua  seaman,  species  man-of-'war's  man  is 
entirelj  distinct  from  the  species  merchant  sailor.  The  one  is  eenerallj  hrouffht  up 
from  a  boy  in  habits  of  order,  cleanliness,  tidjness,  with  good  rood  and  good  treat- 
ment, or,  at  all  events,  regular  treatment,  and  against  that,  he  has  his  long  joumeTS, 
and  three  or  four  years'  absence  £nom  England,  but  that  is  his  life  ;  he  has  accepted 
it,  and  he  likes  it.  The  merchant  sailor  is  fiur  £rom  joung ;  he  trusts  to  chance, 
whether  his  captain  is  humane,  for  good  treatment ;  whether  his  owners  are  liberal 
men,  for  eood  food  and  yarious  things  of  that  sorU  He  it  allowed  to  dress  as  he 
likes,  to  shave  and  wash  when  he  pleases.  He  lives  some&nea  in  very  uncomfortable 
berths,  but  he  has  his  quick  returns  to  England.  He  returns  to  his  wife  and  fiunily 
rery  often,  at  intervals  of  months,  never  at  longer  periods  than  one  year.  Now 
thMe  two  classes  of  men  will  never,  at  your  beck  and  call,  either  serve  in  one  shape 
or  the  other.  There  is  one  point  in  wmch  the  condition  of  the  seamen  of -the  Boyal 
Kavy  might  be  improved,  and  Mr.  Beddie  mieht  himself  inmrove  it,  and  that  is, 
in  their  money  affairs.  They  are  now  managed  at  Somerset  House.  A  man  comes 
home  from  abroad,  having  served  on  a  foreign  station.  He  is  invalided.  He  comes 
to  England.  His  pay  tickets  go  to  the  Admiralty,  but  the  paymaster  is  not  allowed 
the  credit  of  having  calculated  it  properly,  and  they  must  be  audited  at  Somerset 
House.  He  is  kept  on  board  the  flag-ship  sometimes  as  much  as  ten  days,  waiting 
for  those  papers,  not  allowed  to  go  home.  He  goes  on  shore,  borrows  money,  ana 
p&ys  an  exorbitant  interest  for  it.  He  spends  it,  and  goes  home  with  nothing.  That 
is  one  small  pievanoe,  which  I  hope  Mr.  Beddie  wil>  take  notice  of. 

Yice- Admiral  J.  H.  Cobbington,  C.B.  :  I  am  not  going  at  this  late  hour  of  the  night 
through  all  these  tables ;  they  would  require  much  more  consideration  than  I  could  give 
it  in  the  short  time  I  have  at  my  disposal  I  think,  with  respect  to  them,  that  we  must 
give  our  thanks  both  to  Mr.  Beddie  and  to  the  gentlemen  who  have  addressed  this 
meeting  on  both  sides  of  the  question,  for  the  pains  and  labour  they  have  taken 
about  it,  and  the  way  in  which  they  have  opened  it  up.    I  now  want  to  draw 
your  attention  to  another  matter.    There  is  a  paper  which  has  been  put  up  on 
the  wsU,  containing  certain  resolutions,  and  worded  "  We  resolve''  so  and  so,   "  We 
sre  of  opinion"  so  and  so.    "Now  if  that  is  put  forward  as  that  this  meeting  is  to  give 
iti  opimon  in  one  way  or  the  other  on  this  question,  we  are  certainly  stepping  out  of 
our  province.     If  I  apprehend  rightly  as  a  Member  of  this  Institution,  we  meet  here 
in  the  evening  vrith  the  other  Members  of  the  Institution,  and  the  friends  whom  we 
may  invite,  to  hear  and  discuss  such  papers  and  such  illustrations  as  any  gentleman 
majr  be  good  enough  to  take  the  trouble  to  come  and  read  and  show  to  us  here. 
Whether  he  be  right  or  wrong,  the  agitation  of  the  subject  gives  us  a  great  deal  of 
infonnation.     It  may  possibly  improve  him,  for  aught  we  know,  but  it  certainly 
improves  us.    We  also  gain  much  from  the  criticisms,  as  we  see  below  there.    But, 
Sir,  I  would  not  as  a  member  here  give  my  vote  for  this  proposition  or  for  that.     It 
would  be  out  of  my  province  entirely.     We  should  not  pledge  the  meeting. 
We  are  here  as  individuals,  members  or  friends ;  private  persons  almost,  but  we 
should  be  quasi  pledging   this   Institution    to   certain   resolutions   on   the    one 
side  or  the  other.    We  have  no  authority  to  do  that  in  any  way  whatsoever.     I 
tlnuk  we  meet  here  to  listen  to  information,  but  not  to  pledge  this  Institution  to 
any  course.     I  may  almost  say  more.     I  am  rather  sorry  to  hear  the  name  either  of 
the  Admiralty  or  of  any  other  Public  Department  brought  forward  in  this  theatre. 
I  csn  recognize  only  the  members  in  this  Institution  and  such  gentlemen  as  are  good 
enough  to  come  here  and  speak  their  opinions  as  individuals.  I  know  nothing  of  the 
Admiralty  here.    The  Admiralty  or  the  Horse  G^uards  are  all  the  same  to  me ;  we  are 
here  as  individuals.    Whoever  stands  up  to  give  us  information,  stands  up  as  an  in- 
dividual, without  pledging  his  Department,  and  I  do  not  think  he  should  say  any- 
thmg  to  commit  any  one  department.    We  are  much  more  independent  and  in  a 
higher  position  as  members  of  the  Boyal  United  Service  Institution  than  we  could 
possibly  be  as  partisans  of  one  Department  or  the  other.     If  any  resolution  were 
to  be  proposed  here,  I,  as  a  member  of  this  Institution,  should  vralk  out,  for  I  would 

not  be  a  party  to  it. 
Commander  W.  DjlYTBOV,  B.lf . :  I  have  already  spoken,  but  I  spoke  under  pro- 
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ieBt  i  at  not  haying  the  paper  iu  mv  hand  I  could  not  enter  into  the  detiuls  moio 
particularly.  It  appears  to  mo  that  there  are  several  other  geutlexneu  present 
who  would  wish  to  join  in  the  discussion.  There  are  several  Officers  of  the  Roysl 
Kaval  Bieserve  here,  and  a  nmnher  of  other  eeutlemen  who  would  like  to  speak  also, 
and  the  remarks  I  was  going  to  make  coula  not  possihlj  he  oompressed  into  fire 
minutes.  I  rise  therefore  for  the  purpose  of  proposing  the  a^oumment  of  the  discus- 
sion to  another  night. 

Mr.  Bbddis  :  X  trust,  before  you  come  to  a  decision  upon  that  proposition  of 
Captain  Dawson's,  that  you  will  allow  me  this  evening  to  say  a  few  words  to  remore 
some  of  those  nusapprehensions,  and  get  rid  of  some  of  those  issues  whidi  have 
been — unfortunately,  I  think — imported  into  this  discussion,  and  in  a  very  unusual 
manner.  I  would  not  have  come  to  this  Institution  to  have  read  a  pi4>er  if  I  had 
thought  I  would  be  subjected  to  a  personal  attack,  or  told  that  I  was  ooming  hers 
as  the  aoutli-piece  of  the  Board  of  .Admindtv.  I  have  denied  that  already,  and 
will  not  oondesocnd  further  to  allude  to  it.  With  reference  to  my  own  paper,  and 
the  propositions  I  have  made  (or  rather  the  suggestions  I  have  thrown  out,  and 
the  arguments  I  have  used),  I  have  by  no  means  proposed  the  aboUtion  of  the  Boyal 
Kaval  lUserve,  and  the  sv^titution  of  any  other  force.  My  paper  will  speak  for 
itself.  I  have  brought  out  certain  issues  as  regards  the  present  Keserve ;  I  havo 
brought  forward  certain  views  which,  instead  ox  beinff  the  views  of  the  Admiraltj^ 
have  been  shown  to  be  contrary  to  the  views  of  the  Amuiral^ ;  because  in  my  papei^ 
if  you  draw  any  deduction  at  all  firom  it  of  a  very  positive  kind,  you  will  see  that  I 
arffue  we  have  now  a  sufficient  number  of  boys  to  keep  up  our  standing  force. 
Admiral  Ryder  has  asked  me  about  the  number  of  boys  to  be  voted  this  year,  and 
I  find  there  are  actually  400  more  boys.  I  did  not  spetik  with  reference  to  the 
Naval  Estimates,  but  as  an  independent  man,  forming  my  own  judgment  unon 
certain  statistics  wliich  I  have  laid  oefore  you.  J3ut  those  views  which  I  have  advo* 
oated  as  regards  the  Boyal  Naval  Beserve  (which  I  think  might  be  made  a  much 
better  Beserve  if  it  were  composed  of  seamen  who  had  had  four  or  five  years'  service 
in  the  Navy,  similar  to  the  Inscription  Mturitime  of  France,  which  is  a  reserrc 
formed  of  men  so  trained),  you  will  find  are  the  very  same  views,  as  regards  the 
character  of  the  Reserve,  put  forward  in  a  very  able  wwk,  which,  I  believe  it  is  so 
secret  now,  was  written  by  Admiral  Denman — not  a  layman,  not  a  landsman,  hut  a 
man  just  as  worthy  of  respect  as  any  Naval  Officer  who  has  spoken  on  this  subject 
on  any  occasion ;  and  he  tells  you  that  the  28  days'  drill  m  ill  not  make  much  of  a 


.,   L  gunnery  now  required   

"  man,  it  \b  evident  that  28  days'  drill  in  the  year  will  place  them  not  materially  in 
"  advance  of  untrained  men,  unless  thejr  happen  to  be  (»llcd  on  for  service  just  after 
"  the  expiration  of  the  2S  days'  training.  Now  if  I  happen  to  hold  the  sams 
oninion,  what  about  it  ?  I  am  rather  s\urprised  to  hear  Naval  Officers  think  a  man- 
of- war's  nvm  is  not  better  than  a  merchant  seamaUj  trained  for  a  few  days  in  the 
year. 

Admiral  Rtdeb  :  Who  said  so  ? 

Mr.  Rbddie  :  It  is  implied ;  you  seem  to  think  that  they  will  be  a  perfect  Reserve^ 
Well,  here  is  a  difference  of  opinion.  I  have  merely  put  forward  my  views.  I  think 
they  are  worthy  of  consideration ;  and  they  are  now  in  print,  and  it  is  really  of 
very  Uttle  consequence  whether  certain  Naval  Officers  have  formed  a  high  or  a  low 
opinion  of  the  Naval  Reserve.  A  great  part  of  Admiral  Ryder's  remarks  consisted 
01  "  we  believe  !"  His  posting  up  these  mere  opinions  of  his  own,  and  with  meagre 
extracts  from  my  paper  reminded  me  something  of  Mr.  Bright  posting  extracts 
from  Mr.  Lowe's  reform  speech  in  the  workmen's  shops,  intencQng  to  throw  a  kind 
of  odium  upon  him  I  And  all  because  I  used  an  expression  about  the  Reserve  men, 
which  certainly  did  not  apply  to  the  officers,  as  Mr.  Jackson  seemed  to  think,  for  I 
have  never  mentioned  the  Royal  Naval  Reserve  officers  in  my  paper  once  ;  and  we 
know  perfectly  well  there  arc  none  of  them  paid^  and  so  it  could  not  apply  to  them. 
Now,  I  merely  pointed  out  that  the  men,  according  to  the  present  rule,  unless  vou 
pay  them  the  retainers  during  war,  would  be  actuuly  receiving  less  pay  when  they 
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are  fighting  for  jfou,  than  thej  are  now  getting  in  time  of  peace ;  and  I  paid  that 
if  Ton  found  men  ander  Uiose  circumstances  backward  in  coming  forward — and 
recollect  they  have  to  consider  their  families — it  was  not  to  be  wondered  at.  More- 
OT«T,  eonsider  that  ten  years  hence  you  will  not  be  dealing  with  the  men  you  have 
got  now.  I  hope  when  pf^sers  are'read  here,  or  in  any  other  Institution  in  this 
fountry,  peo|^e  will  tpeak  out ;  and  I  beg  to  say  that  there  are  an  immense  number 
of  opinionfl  that  I  do  not  entertain  myself  that  have  been  attributed  to  me,  bat 
are  not  to  be  fonnd  in  my  paper.  But,  even,  if  the  disctission  is  to  be  deferred,  it 
will  be  out  of  the  question  to  go  into  these  figures  of  Admiral  Ryder's.  But  there 
ii  one  remark  that  is  pertinent  to  the  subject — and  I  think  this  is  really  the  only 
remark  T  care  to  reply  to — and  that  was  brought  forward  by  Captain  lioath.  Hi 
tdb  yon  if  you  have  a  Reserve  of  the  kind  I  propose,  you  could  not  get  the  men. 
Now  I  point  you  to  this  tabic  (Tabid  II,  Appendix  A),  and  it  will  show  you  where 
foa  are  to  get  the  men.  In  the  five  years  from  1861-62  to  1865-66,  29,182  seamen 
of  all  sorts  were  dif charged  from  the  Royal  Navy,  and  of  these,  19,000  were  pure 
Uue  jackets. 

Oaptain  Hk4TH  :  They  did  not  go  and  live  in  those  forecastles,  and  eat  the  food  that 
we  hear  of  in  the  merchant  service.     They  went  somewhere  else. 

Mr.  Rkddte  :  There  were  19,000  pure  blue  jackets  who  went  out  of  the  serrice  in 
tbose  years ;  and  my  proposition  is,  uiat  just  as  you  might  at  the  close  of  the  Russian 
war,  hare  paid  some  of  those  13,000  who  then  lefk  you  in  two  years,  a  certain  sum 
of  money,  when  you  could  not  employ  them  in  your  ships,  and  enrolled  them  (and 
they  would  have  considered  it  a  compliment  to  enrol  themselves)  as  a  Reserve  force 
whue  they  went  to  take  a  turn  in  the  merchant  service ;  I  say  so,  you  might  have 
enrolled  great  numbers  of  these  also.  No  one  of  the  gentlemen  who  have  spoken 
has  paid  any  attention  to  the  modifications  wliich  were  plainly  enough  stated  in  my 
paper,  as  to  those  inducements  I  hold  oat,  both  for  the  merchant  seamen  to  go  into 
the  men-of-war,  and  for  the  men-of-war's  men  to  go  into  the  Reserve ;  but  as  they 
are  all  recorded  they  will  speak  for  themselves.  I  really  do  not  care  much  to  go 
into  mere  nwtters  of  opinion,  when  what  is  already  stated  Is  printed,  and  will  stand 
Hde  by  side  with  what  others  have  alleged. 

I  come  now  to  Mr.  Gray's  correction  of  the  numbers  of  merchant  seamen.  WeU, 
gfanting  that  out  of  350,000  men,  who  are  given  in  Mr.  (Cray's  own  returns  as  the 
crews  or  merchant  vessels— granting  that  you  must  eliminate  a  very  great  nimiber  of 
Uiem— -certainly  a  very  great  many  according  to  Mr.  Gray,  because  you  must  not 
only  take  off  about  9i,000  that  belong  to  the  British  possessions  abroad,  but  he 
ttys  yon  must  reduce  the  265,000  that  still  remain,  to  72,000.  Well,  Sir,  I  will 
tfiiept  that — that  you  liave  only  72,000  able  seamen  in  the  mercantile  marine — but  is 
that  the  slightest'  argument  against  a  system  which  will  increase  those  numbers  ? 
What  I  have  argued  is,  that  if  you  will  turn  our  men  into  the  merchant  service,  and 
take  men  from  it  less  qualified,  we  will  qualify  them  for  yon  and  send  them  back 
to  you  after  we  have  trained  them.  Well,  then,  what  answer  is  it  to  tell  me  you 
have  badly  quaUfied  men  in  the  mercantile  marine  ?  I  claim  that  as  my  argument, 
because  I  will  give  yon  more  qualified  men;  and  vou  will  find  in  tliis  same 
book,  "  Admiralty  Administration — its  Faults  and  Demults  ;"  and  I  suppose  people 
will  not  say  it  was  written  in  the  interest  of  the  Admiralty — this  opinion  ex- 
pressed:— "  Instead  of  our  men  being  forced  to  engage  for  so  long  a  period  as  ten 
"  years,  or  to  lose  nearly  five  pounds  a-ycar  by  taking  a  non-continuous  rate  of  pay, 
"  they  might  bo  entered  for  five  or  even  three  years,  oy  which  means  twice  or  threo 
"  times  as  many  men  might  bo  trained  in  the  Navv,  as  under  the  ten  years'  entry, 
**  which  necessarily  reduces  the  number  of  trained  men  in  existence  to  a  minimum, 
'*  and  practically  bars  any  interchange  between  the  two  services" — the  thing  which 
Mr.  Grav  seems  to  rejoice  in  ;  for  ho  says — "  Let  the  Navy  sailors  stick  to  the  Navy, 
and  let  the  Naval  Reserve  stick  to  the  mercantile  marine — " 

Mr.  Gray  :  I  beg  pardon ;  I  never  said  anything  of  the  kind. 

The  Chaibv AN :  No,  but  it  comes  to  that. 

Mr.  Reddib  :  I  think  that  is  a  much  fairer  interpretation  of  what  he  said,  than 
what  he  gave  as  an  interpretation  of  what  I  said.  The  book  goes  on — ''  practioallv 
"  ban  any  interchange  between  the  two  services,  so  essential  to  efficient  roserves; 
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"  for  no  man  can  be  thorouglily  trained  except  by  a^ual  sorrice  on  board  a  man-of' 
*'  war,  and  it  would  be  most  desirable  to  inclucle  as  laree  a  number  as  possible  of 
^*  men  thus  efibctivelj  trained  in  a  first  line  of  Beserre,  ii  Rcserre  it  may  be  called, 
"  one  which  ought  to  be  in  fact  an  advanced  guard  (p.  117)."  I  think  the  merits  of 
the  question  are  pretty  well  met  in  what  has  been  advanced  already ;  but  I  must  make 
one  remark  with  reference  to  what  Admiral  Byder  began  by  saying  about  the  pro* 
positions  that  ho  made  to  the  Admiralty, — and  recollect  he  ought  to  have  stated,  it 
was  not  merely  to  the  present  Board  of  Admiralty,  but  to  the  last  Board  of  Ad- 
miralty. Now  I  do  not  know  whether  the  two  Boards  were  actually  of  the  same 
opinion  upon  this  subject — it  will  be  perhaps  very  remarkable  if  they  were — or 
whether  I  equally  represent  them  both,  if  they  both  difibr  in  opinion !  But  there  is 
one  thing  that  Admiral  Ryder  omitted  to  tell  you.  He  tola  you  he  had  reoom* 
mended  an  enormous  increase  of  boys  ;  and  he  knows  what  answer  he  got,  not  firom 
civilians  at  Somerset  House,  but  from  Naval  Lords  and  Admirals  at  Wlutehall,  upon 
that  subject.  I  did  not  want  to  go  into  these  matters,  but  they  have  been  brought 
forward  in  such  a  prominent  way  that  I  feel  a  great  temptation  to  read  from  uiis 
paper,  written  by  one  of  those  Admirals,  but  I  refrain.  There  was  one  thing,  how- 
ever, the  gallant  Admiral  foi^t  to  tell  ^ou.  Mr.  G-ray  has  charged  me  with  a 
certain  statement.  You  will  find  it  put,  if  I  did  say  it,  very  mildly  in  m  j  paper, 
and  certainly  as  if  I  had  drawn  it  from  some  other  source.  The  Admual  has  sat  and 
heard  me  accused  of  saying  that  the  Reserve  has  stopped  the  entry  of  seamen  into 
the  Navy.  Now  I  should  like  to  know  how  that  idea  got  into  my  head.  I  was  sur- 
prised that  Admiral  Ryder  did  not  stand  up  and  say  that  it  was  he  who  has  alleged 
that—has  alleged  it  over  and  over  again.  He  has  put  it  in  print,  although  he  has 
not  sent  me  a  copy  of  the  memorandimi  which  he  wrote  and  printed,  on  the  subject^ 
and  although  he  promised  to  do  so.  If  he  had  sent  it  I  should  have  read  it  to  you. 
You  will  observe,  however,  that  what  he  states,  as  to  the  want  of  the  proper  number 
of  boys,  relates  to  the  year  1865,  and  consequently  that  did  not  relate  anyhow  to 
the  present  Board  of  Admiralty.  He  has  given  you  an  almost  fi-ightfiil  account  of  the 
way  in  which  the  boys  vanish  from  the  service.  Well,  while  he  was  going  through 
those  statistics,  with  which  I  am  pretty  weU  acquainted,  I  added  up  the  numbers  of 
boys  in  a  return  that  I  have  given  to  him, — for  there  is  nothing  which  I  have  not 
placed  at  Admiral  Ryder's  disposal  throughout,  although  he  has  not  returned  me  the 
compliment, — I  have  added  up  the  numbers  of  boys  borne  in  Her  Majesty's  ships 
from  1858-59  down  to  1865-66,  and  they  amount  to  63,096.  Now  if  you  divide  those 
numbers  borne— this  is  a  very  simple  way,  a  much  easier  way  than  in  tliat  interesting 
diagram  with  lines  running  about  in  a  way  that  I  profess  1  do  not  understand — ^you 
get  hero  a  total  of  63,096  boys  borne  in  that  time.  If  you  divide  that  by  four  it 
will  eive  15,750.  Well,  you  actually  get  more  than  one-fourth  of  your  boys  borne, 
rated  into  men  and  stopping  with  you — not  dying  and  invaliding,  for  I  do  not  un- 
derstand the  process  by  which  cither  dying  or  invaliding  is  to  be  occomplislied 
wliich  the  Admiral  put  forward — you  have  actually  got  in  that  same  period,  out  of 
these  numbers  borne,  16,985  boys  rated  as  men:  so  that  if  you  simply  take  the 
number.-?  of  boys  borne  in  the  table  that  I  have  laid  before  you,  you  may  calculate 
that  at  the  end  of  a  given  period, — (not  in  the  three  years  of  the  Admiral's  ex- 
l)erienco  at  tlie  Admiralty — while  we  were  reducing  the  forces,  when  you  will  find 
in  the  Navy  Estimates  smaller  numbers  voted,  and  hence  this  drain  that  he  speaks 
about) — you  will  find,  if  you  divide  that  number  of  boys  by  four,  you  will  get  nearly 
the  numbers  of  men  rated.  That  very  simple  calculation  will  put  all  these  statistics 
on  one  side,  though  I  understand  from  the  Admiral  that  he  is  going  to  print  tliem 
with  his  speech.  I  am  very  glad  that  he  is,  because  I  put  that  very  plain  statement 
as  against  them,  and  you  will  see  which  wiU  last  the  longest  j  for  these  figures  are 
actual  facts. 

Admiral  Ryder  :  Mine  came  from  Somerset  House. 

Mr.  Reddie  :  Not  the  manipulation  of  them. 

Admiral  Rydeb  :  I  beg  your  pardon.     All  checked  in  their  present  state,  and  said 
to  be  absolutely  true.     I  can  show  it  you  in  writing. 

Mr.  Reddie  :  We  liave  never  difiered  about  some  of  the  numbers,  because  we 
have  given  you  them.     It  is  only  a  question  of  how  you  use  them.     Tliero  is  one 
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point  I  miiBt  notioe  wiih  reference  to  this  proposal  of  tinining  many  boys  in 
tnining  ships.  The  Admiral  said  the  waste  there  was  14  per  cent.,  and  only  7  per 
cent  in  sea-going  ships — that  alone  must  be  a  consideration.  Of  course  I  have  not 
pot  any  proposition  forward  of  a  definite  kind.  I  haye  put  forward  things  which  I 
regard  as  of  grave  import  for  consideration,  and  I  am  sure  they  will  be  considered. 
Tke  Navy  Estimates  amotmt  to  a  Tcry  large  sum  of  money,  and  we  should  remember 
wbt^  the  waste  of  boys  will  be,  if  you  train  to  the  large  extent  of  20,000,  as  some 
hare  adTOci^ed.  We  know  what  the  author  of  that  pamphlet  on  N<wal  Expenditure 
kss  said,  and  I  hare  got  it  already  in  my  own  paper,  therefore  I  shall  say  no  more 
sbout  it.  I  am  sorry  such  an  issue  as  that,  for  instance,  has  not  been  discussed  at 
aU  to-night  We  have  gone  into  what  relates  simply  to  the  administration  and  the 
management  of  the  Nary  at  the  Admiralty,  and  not  even  that,  in  a  profitable  way ; 
lor  this  is  what  relates  to  1865,  and  really  I  do  not  think  you  want  to  know  to- 
night whether  the  Lords  of  the  Admiralty  of  that  period  did  their  duty  or  not. 
S£>iild  the  discussion  be  adjourned,  I  am  prepared  to  stand  by  my  paper.  I  with- 
draw nothing. 

The  Chaibkak  :  The  question  has  been  proposed  that  there  should  be  an  adjoum- 
inent.  One  of  the  reasons  assigned  is,  that  some  of  the  Officers  of  the  Soserre  may 
wish  to  speak ;  but  really  I  do  not  see  why  they  should  be  called  upon  to  speak  to 
this  qnesticm.  The  question  raised  by  Mr.  Beddie  is  not  one  for  them  at  aU.  We 
bare  had  all  manner  of  suggestions,  which  do  not  seem  at  all  to  the  point — that 
letter  of  the  Mayor  of  Sunderland,  for  instance. 

Mr.  Jacksok  :  That  is  a  matter  of  opinion. 

Bear-Admiral  Sir  Fbbdbbick  NicoLsoir,  Bart.,  C.B. :  I  beg  leave  to  say  that  as  the 
OfBcers  of  the  Boyal  Naval  Reserve  are  entitled  to  be  meml^rs  of  this  Institution  if 
they  are  inclined  so  to  do,  should  there  be  any  present,  and  they  would  devote  a  few 
minutes  to  this  question,  I  am  quite  sure  that  the  Chairman  and  all  the  members  here 
vonld  be  only  too  happy  to  hear  what  they  have  to  say ;  but  as  it  is  nearly  eleven 
o'clock,  I  am  afraid  we  have  but  very  little  time  this  evening  to  finish  this  discussion, 
though  for  my  part  I  should  be  sorry  to  see  it  adjourned,  for  these  continued  ad- 
ioumments  prolong  the  subject  much,  and  it  is  almost  impossible  to  carry  in  one's 
head,  all  the  previous  arguments  adduced.  I  think  it  would  be  a  great  pity,  if  there 
are  any  gentlemen  present  who  would  wish  to  occupy  a  few  minutes,  that  they 
should  go  away  with  the  slightest  impression  that  any  member  of  this  Institution  is 
not  most  anxious  to  hear  them. 

Captain  Hunteb  :  There  is  one  portion  of  Mr.  Reddie's  paper  that  I  shoidd  like 
to  make  a  remark  upon.  I  think  he  said  there  was  a  smaller  number  of  men  in  the 
merchant  service  available  for  the  Reserve,  and  that  pM  the  ablest  men  were  in  the 
Kary.    I  think  that  was  his  statement. 

The  Chaibman  :  It  was  not  Mr.  Reddie's  statement.  It  was  I  who  compared  the 
umnbers. 

Captain  Huktbb  :  He  gave  that  as  a  reason  why  we  should  do  without  the  Naval 
Beserre. 

The  Chaibman  :  I  said  it  was  suggested. 

Ckptain  HuuTEH :  Well,  now  I  should  like  to  ask  how  the  Navy  was  manned  at 
the  time  of  the  Russian  war  ?  how  the  Baltic  fleet  was  manned  ?  Is  it  not  notori- 
008  that  men  were  picked  up  in  the  streets  of  London  and  other  largo  towns  ?  Is  it 
not  certain  that  those  men  were  sea-sick,  and  not  able  to  sweep  the  decks  for  the 
first  week  ?  And  would  not  it  be  a  great  advantage  if  you  had  8,000  or  10,000 
Kaval  Reserve  men,  with  28  days'  training,  ready  to  be  put  on  board  ship  at  any 
time  ?  Is  it  quite  certain  that  if  the  Russian  fleet  had  come  out  froux  its  harbours, 
oar  fleet  would  have  been  found  quite  so  formidable  as  people  thought  ? 

The  Chaibhah  :  Quite ! 

Captain  HuvTEB :  I  think  it  is  doubtful. 

The  Chatbmaw  :  Not  the  least  doubtful ! 

Captain  Hvntbb  :  I  think,  instead  of  doing  away  with  the  Naval  Reserve,  that  if 
you  would  relax  your  rules  and  extend  its  limits  a  Uttle,  and  take  in  fishermen  and 
the  men  along  the  coast,  it  would  be  better.  If  all  these  men  were  enrolled  in  your 
Naral  Reserve,  it  would  become  a  very  formidable  force,  and  we  should  be  very 
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much  better  pr^pai«d  for  flghlimg.     I  say,  you  oannot  do  wilhoiil  the  KaTnl 
Beserve. 

Tho  Ohaibhan  :  At  thi«  late  hour  I  ought  not  to  occupy  your  time.  It  if  wj 
true  Mr.  Gray  reduced  the  numbers  verv  much,  but  you  wiU  obserire  whttterer  iedw< 
tion  was  made  of  tho  numbers  from  the  350,00Q)  the  seme  must  ma  threii|^  the 
whole  ;  and  therefore  if  you  say  that  in  181&  we  had  147,000  men  in  the  Nary,  and 
165,000  in  the  mercantile  marine,  you  must  reduce  them  down  in  the  same  my,  and 
you  only  get  72,000  available. 

Mr.  GtRAY :  I  never  said  anything  of  the  kind.  Tour  statemeat  was  ihat  as  «e 
could  do  without  a  Naval  Beserve  in  1814^  we  could  do  without  one  now. 

The  Chaibmak  :  Certainly,  it  was  Bugeroted  by  the  totals. 

Mr.  Obay  :  My  point  was  this !  MrTiteddie  said  there  were  900^000  rnen^ aad 
we  only  get  16,000  in  tlie  Naval  Eeserve.  My  point  was  to  show  dmt  there  wcte 
not  300,000,  but  72,800  able  seamen  and  18,456  petty  officers,  and  out  of  ^ess  we 
got  the  16,000. 

Mr.  Reddib  :  It  is  no  part  of  my  argument.  I  did  not  put  the  argument  at  aH  in 
the  way  you  put  it.  1  never  made  any  such  remaik  in  my  paper,  nor  in  what  I  said 
to-aight.     That  is  one  of  the  things  you  put  \ipon  me. 

Mr.  Gbay  :  I  tried  to  condense  it  iur  you. 

The  GHAiBMAir :  I  think  it  is  a  gveat  misfortune  that  t^e  question  has  reaHj  not 
been  discussed.  We  have  gone  off  the  issues,  and  have  scarcely  said  anything  about 
tho  Beserve  at  all,  therefore  it  is  impossible  to  give  any  opiaion  about  it.  That 
question  has  not  been  discussed ;  but  I  do  say  that  there  is  a  point  arising  out  of  it 
that  is  deserving  of  inquiry,  and  that  is  this.  The  Beserve  have  had  a  distinct 
aesurance  that  they  will  not  be  called  out  except  in  the  case  of  a  gveat  war.  Now  if 
A  great  war  docs  not  occur  for  twenty  years,  and  if  the  waste  takes  place  as  is  reprn- 
sented  by  those  figures — ^21,000  men  enrolled,  and  5^000  wasted  in  &e  short  period 
during  which  they  have  been  enrolled — I  want  to  know  where  will  be  tiieee  16,600 
men,  with  that  continuous  waste  going  on,  in  ten  years,  much  less  in  twenty  ?  Yon 
will  have  paid  a  number  of  men,  and  this  number  of  men  will  have  wasted;  tbey 
will  have  died  off,  luvve  been  invalided,  and  not  have  come  forward.  So  that  litarall^ 
you  wiU  have  paid  them  money  for  nothing  at  all,  and  there  is  great  want  of 
economy. 

A  y  isrroB :  If  there  is  no  war  you  will  have  got  yomr  men  cheiqk 

Tho  Chairman  :  For  what  ?    Paying  them  for  doing  nothing  ? 

A  VisiTOB  :  By  their  being  always  ready. 

The  Chaibkak  :  I  say  no,  because  what  you  really  want  them  for,  is  a  contingeni 
iazoe.  It  is  just  the  very  difficulty ;  th^re  is  no  provision  made  for  that  whidi  ii 
the  most  important  of  ail,  and  that  is  a  warlike  demonstration.  Actually,  the  vi^ 
thing  which  keeps  off  war,  you  have  not  iihia  means  of  doing.  You  daire  not  call . 
them  out.  You  want  to  mcUEC  a  warlike  demonstration  ;  and  we  know  very  well  that 
if  a  warlike  demonstration  had  been  made  at  the  commencement  of  the  BnssiBn 
war,  you  would  have  had  no  war  at  all.  It  was  because  the  Russians  did  not  bdiew 
that  you  woidd  go  to  war,  that  they  went  to  war.  Now  I  say  one.  of  the  ,gpesle«t 
defiMsts  is  just  tMs,  that  tJiere  is  not  a  contingent  force  that  you  can  call  out.  No 
doubt  you  have  the  marines.  Mr.  Gray  said  he  did  not  see  that  there  should  be  anj 
oomparison  between  the  marines  and  these  men.  Now  I  say  there  is,  very  distaiM4i^* 
If  you  can  put  8,000  marines  on  board,  and  can  get  landemen  to  fill  up,  and  tiiejare 
useful,  more  particularly  now,  as  you  have  better  means  of  training  them  thtn 
you  had  during  the  war ;  by  the  arrangements  of  your  gun  numbers  and  auziliam} 
you  have  means  of  usins  laiadsmen  to  a  greater  extent  than  formerly.  Therefon  I 
say  it  is  a  very  great  detect  in  the  existing  system.  And  it  ought  not  to  be  jvc^ 
from  any  personal  feeling,  for  if  men  are  r«aUy  patriotic,  they  will  look  at  it  in  a 
patriotic  point  of  vieav,  and  not  from  a  personal  point  of  view.  I  have  no  hoaitation 
in  saying  this  has  been  no  personal  question,  and  it  is  quite  out  of  {dace  to  take  ex* 
presstons  of  that  sort  and  twist  them  into  personal  questions.  It  is  a  grsst  defi»et, 
that  what  you  really  want  the  men  most  for,  is  for  this  contingent  snf^y  wfaieb 
actually  prevents  war  ;  you  are  not  allowed  to  do  that,  and  you  are  indefinitely  psj* 
ing  men  really  for  nothing. 
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A  TniTOB :  BqI  if  the  recammeBdatioB  of  the  CobubMoo  had  been  omie4  miA, 
jtm  would  hare  been  able  to  make  your  gveal  demoaBlmtioa  wi^bout  haTiag  to  eaU 
out  your  reeerre  a%  alL 

Thi  CHAiBXAir :  That  if  a  defeet  enetia^  new.  I  am  dealiag  wMi  what  if,  not 
with  what  might  hare  been. 

A  Ymrcat  They  ooghliMi  tobe  cKsttobed,  jom^eeeoiid veaerve ;  yov  am  dieturbing 
jour  fecond  reeorre.     Keep  those  nen  fbr  your  seeond  iweerre. 

The  Chaibkak  :  I  am  noi  dea^g  with  an  jthing  that  doea  not  exist.  If  there  is 
in  alteration,  then  that  is  an  admission  of  the  deiectivoneff  of  the  pvesenl  systeM. 
I  saj  this  discussion  hae  gone  off  upon  inelegant  iss^oee,  and  that  we  reallj  ha!re  not 
get  the  main  queetion  disouesed  at  all. 

OoBttaadep  Daitbok  :  We  shonld  Hke  to  hear  Mr.  Beddie^s  side  argued,  and  I  e<- 
peeted  te-nighl  W9  ehould  hare  had  Admiral  Erskine  present  and  oihert.  I  wif h  to 
hear  their  auto  of  the  ease. 

9%e  motion  fbr  the  adjournment  haTtng  been  feoonded,  the  meeting  was  acgoumed 
to  Tueedaj,  March  5th,  at  half-past  eight. 


AdjoITRNED  DiSCtTSSTOK. 

TuoBday  Eyemug,  March  5tb,  ldC7. 
Captadc  B.  GARDINER  FISHBOURNE,  R.N.,  C.B.,  in  the  Cham 

The  0HAIBMA17 :  We  will  resume  the  discussion  on  Mr.  Beddie'f  paper.  We  idl 
recoUcet,  I  dare  say,  that  the  first  Bmperor  of  the  French  said,  that  the  ponton 
aod  isfhience  of  a  nation  depended  upon  the  number  of  men  it  eould  inmiediate^ 
bring  into  the  field.  I  think  we  shall  all  be  indtned  to  endorse  that  opinion.  And 
the  real  object  of  this  paper  is  to  make  prorision  whereby  a  huve  number  of  men 
«in  be  called  upon  and  made  aTalhtble  in  a  short  time.  That,  the  real,  the  proper 
pomt  of  the  paper,  haying  been  left  imtouched  in  the  discussion,  I  think  the  meet- 
mg  wiH  agree  with  me,  that  if  anj  gentleman  has  any  objection  to  that  poimt, — I 
nean,  if  he  thinks  the  plan  proposed  by  Mr.  Beddie  is  not  practicable,  or  if  he  ean 
suggest  a  better  plan  for  the  purpose,  we  shall  be  glad  to  lM?ar  him.  I  repeat  that 
tkat  is  really  the  main  object  of  the  paper ;  and  I  must  say  that  I  think  that  any 
gentleman  who  takes  the  same  view  of  tbe  matter  will  be  tlie  best  person,  first  to 
address  the  meetine. 

Mr.  PRBinsBiCK  Woo©,  of  the  Mercantile  Marine  Ofllce :  I  am  fully  aware  that  it 
»»y  appear  rery  presumxjtnous  in  me  to  rise  first  to  address  this  distmgnished 
assembly.  However,  good  Generals  put  their  worst  troops  forward  first.  A« 
aa  addiHonal  excuse,  I  may  mention  that  we  do  not  meet  here  as  Oflleers,  nor  aa 
afflcials  of  h%h  or  humble  grade,  but  as  Engliahmen  equally  interested  in  the  wetfere 
of  their  country,  and  the  maintenance  of  the  maritime  supremacy  of  €hreat  Britain. 
Ifeelpamfuliy  nnpresfed  with  the  ^fllenlty  of  the  task  of  saying  anything  that  shall 
be  interesting  to  this  meeting,  after  the  very  lengthy  and  able — I  beg  your  pardon, 
1  should  rcTerse  the  order — after  the  very  able  and  lengthy  speeches  that  we  hare 
fcad  the  pleasrure  of  hearing  on  the  two  previous  occasions.  I  shall  confine  my  re- 
ttaiks  entirely  to  that  portion  of  the  paper  that  treats  of  the  Boyal  Naval  Keserre  ; 
and  I  hope  that  the  truth  vnll  be  ehcited  at  this  meeting,  whether  it  is,  what  its 
T»anie  imports  it  to  be,  or  whether  it  is  an  expensive  and  useless  sham,  not  only  with- 
Oirt  any  practical  utiKty,  but  actually  detrimental  to  the  service  ft  was  called  int6 
existence  to  supplement.  It  is  not  my  intention  to  speak  of  the  Officers  of  the 
Karal  Beserve ;  merely  of  the  seamen.    I  see  no  mention  of  tiie  Offioere  of  tiM 
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KaTAl  Keeerre  in  the  pap^,  and  I  suppose  thej  haye  been  omitted  for  some  jeary 
good  reasons.  There  are  yerj  good  reasons  certainly,  each  one  of  which  is  resUj 
sufficient ;  and  I  have  no  doubt  there  are  reasons  which  influenced  Mr.  Beddie  in 
omitting  the  mention  of  the  Officers  from  his  paper.  In  the  first  phice,  being  gentle- 
men of  lionour,  it  is  to  be  supposed — 

The  Oh  A  IBM  AN :  The  real  point  is  to  discuss  the  paper.  It  would  be  desirable 
that  you  should  confine  your  remarks  to  the  paper. 

Mr.  Wood  :  I  will  endeayour  to  do  so.  I  am  coming  to  the  point  whether  or  not 
th^  woidd  haye  any  option. 

The  Chaibhan  :  You  are  not  discussing  Mr.  Beddie's  paper. 

Mr.  Wood  :  I  am  saying  that  it  wouM  not  matter  mucn  to  the  nation  whether 
they  did  or  did  not,  because  the  Nayy  list  has  sufficient  Officers  to  command  the 
fleets  of  the  entire  globe.  That  may  be  the  reason  why  they  are  paAsed  OTsr,  and 
why  the  paper  refers  to  the  able  seamen  principally.  The  Nayal  Beserre  is  con- 
sidered by  Mr.  Beddie  as  a  yery  expensiye  institution.  On  the  contrary,  I  think  it 
a  yery  economical  one.  The  total  expense  is  stated  by  him  to  be  £200,000  per 
annum.  No  one  can  be  better  informed  than  he,  or  haye  better  opportunities  d 
getting  at  the  statistics  ;  therefore  I  must  assume  that  that  sum,  as  stated,  is  correct. 
We  haye  16,500  men  in  the  Beserre.  We  will  say  16,000,  because  the  500  will 
allow  a  margin  for  losses  and  deaths  not  yet  reported.  Now,  16,000  men  at  £200,000 
will  give  us  £12  10s.  per  man  each  year. 

The  Chaibican  :  I  must  really  call  you  to  order.  J.  think  it  is  im£ur,  taking  each 
indiyidual  separately.    The  question  of  expense  is  comparatiye. 

Mr.  Obat  :  I  tlunk  Mr.  Wood  is  in  order.  We  are  enabled  to  judge  the  cost 
better  in  this  manner  than  by  dealing  with  large  amounts. 

Mr.  Wood  :  I  say  that  that  cannot  be  regarded  as  an  extoiyagant  sum  to  pay  for 
16,000  well-drilled  first-class  British  seamen,  always  in  readiness  for  the  derance  of 
this  empire.  I  am  aware  it  may  be  objected  that  these  men  are  not  always  in  readi- 
ness, as  they  are  often  away  on  foreign,  yoyages.  They  may  not  be  always  ayailable 
for  the  defence  of  the  realm  of  England ;  but  they  are  ayailable  for  the  defence  of 
the  empire,  because  they  are  liable  to  be  called  out  to  serye  in  any  port  of  the  world, 
whereyer  they  may  be,  to  take  their  place  on  board  a  man-of-war  at  once.  Thf 
paper  also  contains  a  complaint,  that  a  great  many  men  "  slip  through  our  fingers  ;* 
that  is  to  say  leaye  the  Nayal  Beserye  after  one,  two,  or  three  years'  drilL  The 
money  spent  upon  these  men,  our  author  considers  entirely  thrown  away.  On  the 
contrary,  I  think  it  is  well  laid  out.  The  force  is  reduced  eyeryyeor  by  men 
leaying  it  for  dnmkenness,  or  misconduct.  It  enables  us  to  be  assured  of  the  steads 
ness  and  reliable  qualities  of  the  remainder,  as  none  but  well-conducted  men  ean 
possibly  remain  in  the  force.  In  the  eyeut  of  a  great  war,  there  is  no  doubt  that 
all  the  resources  of  this  coimtry  would  be  severely  taxed,  and  that  a  bounty  would 
be  offered  for  volunteers.  Then,  we  should  find,  tliat  we  had  "  thrown  our  bread 
upon  the  waters,"  and  should  "  find  it  again  after  many  days"  for  there  would  be  a 
great  difference  between  men  who  haye  mastered  the  rudiments  of  their  diill« 
and  possibly  be  able  to  take  their  places  at  a  gun,  and  men  who  have  had  no  drill  at 
all  i  and  the  men,  who  would  haye  left  the  Beservo  through  irregularity,  would  be 
the  yery  men  who,  in  case  of  war,  would  come  forward  and  greedily  accept  the 
bounty  that  was  offered.  I  ought  to  admit  that  a  great  number  of  the  men  who 
haye  left  the  Beserve,  and  I  am  sorry  to  have  to  acunit  it,  are  yery  ^ood  men,  in- 
deed, who  have  served  their  fiye  years,  and  then  left  the  Forc6.  That  is  a  loss  veiy 
much  to  be  deplored.  The  reason  is  that  the  terms  so  hx  from  being  adyantageous, 
as  stated  by  Mr.  Beddie,  are  not  sufficiently  advantageous  to  induce  first-class  tear  , 
men  to  remain  in  the  Besenre.  The  £6-retainer  should  not  be  augmented ;  but 
21#.  a- week  is  by  no  means  a  high  price  for  a  skilled  artizan.  Now,  if  a  man  is 
reported  by  the  Commanding  Officer  of  the  drill  ship  to  be  a  well-drilled  man,  he 
might  reoeiye  some  little  advance  in  his  weekly  wage ;  and  a  class  of  petty  officers 
might  be  called  into  existence  who  might  receive  80f .  a-week  while  on  drill.  It 
would  be  great  presumption  on  my  part  to  make  these  suggestions  ;  but  I  happen  to 
know  something  of  both  the  wishes  and  the  ideas  of  me  men  themselves.  Kot 
haying  the  presence  of  their  superiors,  they  are  more  communicatiye  when  I  come  ut 
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c<mtact  with  them.  The  Nayal  Befierre  as  it  is  at  present  constituted,  has  had  the 
advantage  of  beine  well  considered  by  a  man  of  very  great  experience,— the  late  Captain 
J.  H.  Brown,  R.N.,  Kegistrar-General  of  Seamen,  who  was  one  of  the  originators  of 
the  Seserre.  I  do  not  wish  to  trouble  you  at  any  length,  but  I  have  a  few  remarks^ 
of  his  which  I  should  like  to  read. 

The  Cbjosolls  :  I  do  not  think  your  proposition  to  the  point,  because,  after  all, 
the  opinion  would  be  that  of  a  man  interested  in  his  own  child. 

Mr.  Wood  :  I  beg  your  pardon.  At  the  time  he  penned  those  remarks  he  had 
retired  from  actiye  service,  and  had  nothing  to  hope  from  others.  It  was  very 
ehortW  before  his  death,  and  some  time  after  his  retirement.  He  said,  "  However 
"  pertectly  a  stcknding  peace  navy  may  be  regulated,  it  must  be  increased  and  sus- 
"  tained  in  war  from  the  only  available  source,  the  mercantile  marine,  and  as  the 
"  men  drawn  from  that  source  will  stand  side  by  side  with  their  brother  seamen  of 
"  the  fleet,  and  share  with  them  the  perils  of  war,  it  is  most  desirable  that  they 
"  ihould  be  competent  for  that  purpose.  The  recent  formation  of  a  Naval  Beserve 
"  has  reUeved  the  anxiety  and  apprehension  so  long  experienced  as  to  the  means  of 
"  promptly  manning  the  fleet,  and  the  best  seamen  in  the  nation  well-drilled  are 
"  now  available  for  increasing  the  personnel  of  the  Navy  to  a  considerable  extent. 
"  To  foster  and  encourage  it  is  to  consolidate  the  mariners  of  the  kingdom  of  every 
"  degree  into  one  fraternity — to  establish  the  means  of  utilizing  our  vast  resources^ 
"and  to  demonstrate  its  overwhelming  superiority.  This  is  the  best  policy  for 
"  averting  war,  or,  should  such  a  calajuity  occur,  for  ensuring  a  speedy  and  suc- 
"  oessful  termination.  The  personnel  of  an  extensive  Navy  is  now  secured,  and 
"  means  adopted  to  improve  it  without  detriment  to  the  usual  occupation  of  sailors, 
"  or  the  interruption  of  trade  and  navigation."  Now,  tliat  last  remark  I  consider 
very  much  to  the  purpose,  as  it  is  above  suspicion,  dictated  by  no  other  motive 
than  the  welfare  of  that  country  which  he  had  served  so  long  and  so  faithfully, 
both  on  shore  and  afloat.  I  shall  not  go  into  any  detcuLs  connected  with 
this  scheme  probably,  because  I  am  not  competent,  as  I  have  been  sufiering 
from  statistics  on  the  brain  since  our  last  meeting.  I  would  entreat  gentlemen 
present,  to  look  upon  this  question  with  more  statesmanlike,  broader,  and  more  com- 
prehensive views.  Is  it  desirable  that  the  Boyal  Navy  should  exist  as  an  isolated 
institution,  havine  its  Beserves  and  its  contingents  attached  to  itself,  and  not  resting 
upon  the  broad  basis  of  the  mercantile  manne  ?  This,  I  say,  is  a  fatal  error.  All 
history  proves  that  a  State  Navy,  whether  it  be  Imperial,  Boyal,  or  Bepublican,  can. 
only  co-exist  with,  and  be  dependent  upon,  a  prosperous  mercantile  marine.  We 
find  the  Phoenicians  and  Carthaginians  were  powerful  at  sea  simply  because  they 
were  maritime  traders.  We  find  Athens  boasting  of  naval  victories,  because  her 
spirit  of  mercantile  enterprise  was  equal  to  our  own.  To  come  to  the  mediaeval 
ages,  we  find  that  the  Imperial  power,  and  the  Ottoman,  vast  as  it  was,  could  not 
create  a  fleet  simply  by  Boyal  authority,  to  match  the  navies  of  the  two  trading 
cities  of  Venice  and  Genoa.  And  to  come  to  still  more  recent  times,  we  find  that  of 
our  three  great  rivals  for  the  empire  of  the  sea,  Spain,  Holland,  and  France — 

The  CHAiRKAif :  You  must  be  good  enough  to  keep  to  the  point.  This  is  history. 
This  is  not  in  the  paper.  You  really  have  not  been  referring  to  the  paper.  For 
instance,  with  respect  to  the  estimate,  it  is  a  comparative  estimate,  it  is  not  an  abso- 
lute statement,  with  respect  to  cost.  You  have  been  arguing  as  if  it  was  an  absolute 
statement  with  regard  to  the  cost  per  day.  It  is  not  so.  The  statement  in  the 
paper  is  a  relative  statement  with  respect  to  the  cost  of  the  plan  proposed.  So  that 
your  aivument  is  foreign  to  the  matter  altogether. 

Mr.  Gray  :  Under  your  correction  I  womd  beg  to  remark  that  Mr.  Wood's  state- 
ment is  to  show,  that  a  Naval  Beserve  is  not  dependent  upon  the  Boyal  Navy,  but  is 
dependent  upon  the  mercantile  marine.  K  Mr.  Wood  shows  that,  he  strijtes  at  a 
fundamental  part  of  Mr.  Beddie's  paper. 

The  Cu  A  IBM  Ay :  What  Mr.  Wood  has  been  saying  is  perfectly  foreign  to  the 
point — it  has  no  bearing  at  all  upon  Mr.  Beddie's  paper.  He  has  been  talking,  as  I 
said  just  now,  with  respect  to  the  cost  "  per  head.  It  is  not  "per  head  ;"  it  is  a 
comparative  statement.  Mr.  Beddie's  plan  would  provide,  not  simply  a  Beserve  in  time 
of  war,  but  a  Beserve  to  meet  all  the  exigencies  of  the  State ;  and  he  proceeds  to  show 
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that  the  same  sum  of  money  which  provides  for  caUing  out  the  present  Itcserre  onljin 
case  of  war,  will  proride  a  Eeserre  that  will  be  suitable  at  all  times.  As  you  will  sec,  if 
you  wiH  look  at  those  tables,  you  constantlr  reauire,  one  year  with  another,  80,000 
incn,  and  those  men  are  not  arailatde.  It  nas  Deen  stated  by  Admiral  Ryder  tiot 
the  elTect  of  the  Beserre  is  to  keep  men  out  of  the  Navy.  Look  at  the  Table  on  the 
wall  (see  page  292),  you  see  that  m  1861-62,  the  first  entries  were  1,414,  and  in  1862- 
63  they  were  673.    That  has  not  been  spoken  to  at  alL 

Mr.  Wood  :  I  will  endeayour  to  profit  by  your  correction,  and  speak  to  the  purpose. 
So  fiir  as  the  Naral  Reserve,  as  proposed  by  Mr.  Eeddie,  is  concerned,  it  mav  be  very 
ingenious  in  its  details ;  but  there  is  this  difference.  It  would  be  composed  of  men 
who  have  been  discharged  after  ten  years'  service  in  the  Royal  Navy,  or  eontinnous 
service  men. 

Mr.  Rbddie  :  It  is  not  so  in  my  paper. 

Mr.  Wood  :  I  understood  you  to  say  it  would  bo  composed  of  men  who  bid 
served  ten  years. 

Mr.  CteAT :  I  would  ask  whether  Mr.  Roddie's  paper  in  substance  is  not  that  the 
men  who  have  served  ten  years,  or  continuous  service  men,  shall  form  the  Raserre? 

Mr.  RcDDiE  :  Not  continuous  sendee  men — those  who  have  served  a  commission. 
A  commission  is  for  three  or  four  years.  A  continuous  service  man  is  a  ten  years' 
service  man. 

Mr.  Wood  :  I  admit  the  correction.  But  I  still  contend  that  under  the  present 
system  we  obtain  in  the  Naval  Reserve,  as  at  present  constituted,  men  of  fiff  greater 
intelligence  and  greater  respectability  than  the  men  that  can  possibly  be  included  in 
the  scheme  of  Mr.  Reddio.  The  best  men  in  the  Navy  remain  in  the  service,  bec»n« 
they  obtain  promotion  as  petty  officers,  and  they  are  infinitely  better  off  than  the 
men  in  the  mercantile  marine.  I  assure  you  there  are  1,200  men  in  the  Naval  Reserre 
who  possess  certificates  as  masters  and  mates  in  the  merchant  service.  To  them  it  can 
surely  be  no  gain  to  belong  to  the  Naval  Reserve.  We  have  2,900  and  upwards  who 
have  been  petty  officers  in  the  merchant  service.  These  men  belong  to  the  Naral 
Reserve,  not  from  any  profit  attaching  to  it,  but  simply  from  patriotic  motives.  I  am 
afraid  I  may  move  the  ridicule  of  people  present.  I  am  not  wishing  to  pourtray  the 
British  tar  as  he  exists  in  the  nauticM  drama,  and  in  Bibdin's  lyrics  ;  yet  let  us  not 
go  to  the  ot^er  extreme,  and  deny  that  he  has  that  patriotism,  that  love  ibr  his 
country  and  honour  for  his  flag,  which  I  hope  is  common  to  all  classes  of  his  country- 
men. These  men  must  be  fiir  superior  in  their  training,  education,  and  intelligence. 
Though  I  do  not  know  that  that  maybe  considered  actually  necessary,  still  I  considCT 
i\D.  intelligent  body  of  men  will  always  be  more  valuable  tlian  the  men  who  have  not 
those  advantages.  The  Naval  Reserve,  as  it  is  at  present  constituted,  has  now  become 
a  permanent  institution.  I  think  it  is  futile  to  attempt  its  overthrow.  And  even  if 
its  abolition  could  be  effected,  it  should  be  regarded  as  a  great  national  calamity,  » 
cause  of  national  regret  that  the  one  bond  of  union  between  the  Royal  Navy  and  the 
merchant  service  should  be  rashly  severed.  In  geometric  phrase  it  is  the  one  point  of 
contact  between  the  two  circles  ;  it  act*  as  a  connecting  link,  and  has  already,  dnring 
the  brief  period  that  it  has  been  in  existence,  considerably  modified,  if  it  has  not  com- 
pletely extinguished  the  old  dislike  and  reciprocated  contempt  that  unhappily  existed 
between  those  two  noble  services.  They  are  beginning  to  learn  more  of  each  other, 
and  to  know  that  if  the  Royal  Navy  is  the  more  glorious,  the  merchant  service  is  the 
more  useful,  and  that  they  are  both  equally  necessary  to  the  British  empire.  I  thank 
vou  for  the  patience  with  which  you  have  listened  ti  me. 

Commander  Dawson,  R.N. :  I  will  speak  decidedly  to  the  paper,  and  nothing  else. 
I  begin  to  compliment  Mr.  Reddie  on  having  produced  a  very  able  paper, 
one  which  has  excited  more  attention  than  any  which  has  been  read  in  thn 
Institution  since  the  hard-contested  battle  of  the  ^uns.  This  is  the  third  night's 
discussion,  and  I  tliink  that  is  a  compliment  to  wmch  Mr.  Reddie  ought  not  to  be 
insensible.  I  say  this  at  first  rising,  because  I  think  it  would  be  a  very  great  pity 
that  any  gentleman  who  has  devot^  his  talents  and  time,  and  has  come  down  neps 
to  read  a  paper  in  this  Institution  should  go  away  with  the  impression,  that  however 
we  may  differ  from  him  in  opinion  as  to  different  points  of  that  paper,  we  do  not 
appreciate  the  trouble  he  has  taken  for  us.    With  these  preliminary  observations  I 
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viH  go  trough  gono  of  the  wgumMits  of  the  paper,  as  brteflj  a»  poaaible* 
Gnat  exeepj^n  has  been  taken  to  the  question  of  the  ^lense  of  the  Bo^jal  NamX 
Bemiei.  The  objections  vhidi  hare  been  raised  appear  to  me  to  be  efnally  appE- 
cahle  to  an  j  Seserye  whatever,  whether  it  be  to  Mr.  Keddie's  prcuposed  Besenre,  ov  to 
tbe  Seaerre  that  now  exists.  It  appeaie  U>  me  that  we  cannot  haTO  in  this  country 
the  hkssings  of  free  institutions  without  haying  some  of  their  pains  and  penahies,  and 
0B»  of  dtf'  pains  and  penalties  is,  that  if  we  lubTe  not  despotic  authority,  wherebj  to 
make  the  public  weal  oompnlsorj  upon  the  people,  we  most  aet  hy  strong  induce* 
lati.  Kow  one  of  the  strongest  inducements  is  money ;  therefore  we  p^  money 
forward  instead  of  despotic  power.  Beference  has  been  made  to  the  Prussian 
LMMhrdur'.  if  we  eonld  only  get  Count  Binnark  to  some  h^re  and  take  Lord  Derby's 
place,  there  is  no  doubt  we  could  get  our  reserves  much  less  expensively.  Also 
the  Inscription  Maritime  of  France ;  if  we  could  only  bring  it  to  Bng^and,  it  would 
fvit  all  our  purposes.  But  we  cannot  import  their  regnlaitions,  onleBs  we  bving  the 
Vmieh  Ennperor  and  his  system  with  them.  Therefore  we  must  substatute  menetary 
power ;  and  when  we  compare  the  expense  of  the  Naval  Reserves  with  the  expense 
ef  tbeJfilitaiT  Beeerves,  I  Uiink  we  shall  seetiiat  we  have  not  gone  to  any  very  great 
expense  on  this  service.  I  see  the  cost  of  the  disembodied  militia  and  ^omanry 
aMouats  annually  to  £1,862,000. 

The  Ckaibmax  :  I  would  ask  yon  to  contrast  it  with  the  proposition  of 
Mr.  Reddie. 

Commander  Dawboit  :  I  am  going  to  contoast  it :  that  is>  the  cost  of  tlse  wlK>le 
of  the  Military  Reserve,  as  ooBtrasted  with  the  Naval  Beserve.  If  we  were  to  carry 
OQt  the  argument  that  has  been  used  in  this  discussion^  it  woidd  appear  that  if  we 
had  ten  years  of  peace  we  sboold  have  expended  £ld/KX),000  on  military  reserves 
bt  nodung.  But  is  that  money  espended  for  nothing  ?  My  impression  is  that 
the  Volunteers  of  this  country  are  domg  the  country  a  very  great  service.  They  are 
itrengthening  the  hands  of  the  Foreign  Minister  in  all  his  dealings  with  Fovetgn 
Powers,  and  destroying  those  peifiodical  panics  that  we  had  in  this  country ;  and  so 
seating  a  sense  of  security.  It  appears  to  me,  that  it  is  vwy  much  the  same  as  a 
life  insurance.  If  a  man  insures  lus  life,  and  he  should  live  to  90  years  of  age,  he 
may  deplore  that  he  has  spent  his  money,  bat  he  cannot  deplore  that  he  has  lived 
SOycars. 

The  Chaibmajt  :  Ton  will  observe  that  that  is  admitted  in  fjim  paper. 

Qunmander  Dawbok  :  I  see  the  total  cost  of  the  Royal  Naval  Reserve  is^  aecording 
t»^  Navy  Sstimates,  £210,111  annually.  I  find  this  has  been  compared  l^ 
Mr.  Reddie  with  the  cost  of  the  Royal  Marines.  Now  let  us  go  into  thai  question 
«isiily,  Theoostofl6»904  marines  is £996,077;  thatistosay,  youvrill  find  byaliDtle 
caMstion,  that  supposing  wd  broke  up  the  16,000  men  of  the  Royal  Nwval  Beserve, 
we  would  get  in  lieu  of  it,  for  the  same  money,  9,64^2  Royal  Marines. 

Mr.  Bbbdib  :  Will  you  allow  mo  to  explain  to  you  ?  I  compared  the  expense  of 
the  existing  Ro^  Naval  Reserve  with  the  wages  of  the  marines. 

Oommsnder  JDawson  :  Tou  compared  two  thinss  that  are  dissimilar.  Ton  did 
not  oompare  the  vrages  of  the  one  with  t^e  wages  of  the  other. 

Mr.  Bbdbis  :  Yes,  I  did ;  and  if  yon  wiU  allow  me,  as  it  vrill  save  time,  I  can 
tikmr  that  yon  are  comparing  two  dissimilar  things.  Tou  are  comparing  the  wages 
of  tibe  marines,  inolnding  the  expenses  of  their  Offieers.  Now  this  Naval  Reserve 
has  no  Officers  who  are  pcud.  I  therelbre  compare  the  wages  of  the  men  in  the  marines 
^ho  sre  doing  service  for  yon,  with  those  of  men  who  do  not  serve  you,  and  I  say 
that  the  oost  of  the  men  who  do  not  serve  you,  is  equal  to  the  wages  of  8,000 
Bttrines  who  do  serve  you. 

Commander  Dawsow  :  With  all  submission  to  Mr.  Reddie,  I  submit  that  those  addi- 
^nal  8,642  Royal  Marines  who  would  be  kept  in  barracks,  would  be  a  reserve  doing 
no  duty  ibr  the  oonntiy,  so  long  as  we  have  the  misfortune — if  it  bo  a  misfortune, 
"■^  be  at  peace,  any  more  than  the  Royal  Naval  Beserve  are,  and  t^t  if  war  broke 
out,  we  should  have  by  the  present  arrangement,  instead  of  those  3,642  marines, 
1*W)  of  the  very  best  seamen  in  this  country — ^in  my  opinion,  horn,  personal  ob- 
lervstion — exceedingly  well  trained.  I  must  depart  a  little  from  the  paper  to  notice 
one  point  in  the  discussion  thert  took  place.    The  Chairman  has  told  us,  as  far  as  I 
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undentood  his  words,  that  in  the  last  five  yean  Uiere  lias  been  a  waste  of  5,000  men 
of  the  Boyal  Naval  Beserye,  that  we  have  paid  them  money,  but  they  hare  disap- 
peared fix»m  the  force,  and  we  haye  therefore  so  much  loss.  We  can  only  arriTe  at 
a  just  appreciation  of  this  waste  by  comparing  it  with  the  waste  of  other  serrioes. 
Now  I  find  in  coming  to  the  figures,  that  this  represents  a  waste  of  &k  per  cent, 
per  annum.  Mr.  Beddie  assures  us  that  the  waste  of  the  Royal  Nayy  is  10  per 
cent.  Admiral  Byder  has  told  us  it  is  14  per  cent.  It  may  be  quite  possible  uiat 
the  Chairman  was  mistaken  in  the  elements  of  his  calculation. 

The  Ghaibkak:  The  Chairman  made  no  calculation  at  all.  The  Chainiuai 
merely  stated  a  fact. 

Commander  Dawson  :  Then  I  accept  the  £act,  and  I  will  show  what  the  results 
of  it  are. 

The  Chaibhak  :  You  had  better  keep  to  the  paper. 

Commander  Dawson  :  I  will  accept  the  &ot  that  there  is  a  waste  in  the  NstsI 
Beserre  amounting  to  6i  per  cent.  It  to  ma  is  a  yeiy  remarkable  and  most  ad- 
mirable circumstance,  that  the  waste  is  only  6^-  per  cent. 

Mr.  Bbddis  :  How  do  you  make  out  that  the  waste  of  6,000  out  of  21,000  is 
only  6i  per  cent.  ? 

Commander  Dawson  :  I  make  out  that  the  waste  of  5,000  in  fiye  years,  is  only 
at  the  rate  of  1,000  a-year,  and  that  1,000  out  of  16,000  would  give  a  proportion  of 
6i  per  cent,  per  annum. 

Mr.  BiEDDiE :  The  5,000  is  the  waste  during  the  whole  time  upon  the  whole 
number  of  men.    It  is  certainly  an  extraordinary  fiEbUacy. 

Commander  Dawson  :  I  haye  no  statement  but  that  of  the  Chairman ;  I  hare  no 
figrures  but  those  of  the  Chairman ;  and 'it  is  upon  them  that  I  proceed  to  say, 
that  it  appears  to  me  that  the  waste  of  the  Boyal  Naral  Beserye  is  remarkably 
small. 

The  Chaibman  :  You  haye  not  really  got  the  facts. 

Commander  Dawson  :  I  haye  the  &cts  that  I  got  from  you. 

The  Chaibman  :  It  is  not  the  fact.  It  is  a  waste  of  5,000  men  upon  the  whole  of 
the  men  enrolled.    There  are  21,000  men  enrolled,  and  5,000  haye  disappeared. 

Commander  Dawson  ;  5,000  disappeared  in  fiye  years,  I  beUeye. 

Admiral  Btdeb  :  You  may  say  in  seven  years. 

Commander  Dawson  :  Knowing  something  as  I  do  of  the  deplorable  state  and 
condition  of  the  seamen  of  the  mercantile  marine,  I  am  astonished  that  the  waste  is 
not  greater,  because  not  only  is  the  term  of  life  shorter  in  the  mercantile  marine, 
than  in  the  Boyal  Kayy,  but  the  discipline  of  the  mercantile  marine  does  not  cor- 
respond with  that  of  the  Boyal  Navy.  Secondly,  there  is  a  great  deal  of  desertion 
in  the  mercantile  marine,  which  is  not  to  be  wondered  at  unm  things  are  improved, 
and  that  desertion  must  affect  very  considerably  the  Boyal  Naval  Beserye. 

Now,  with  these  figures  before  me,  and  grantmg  that  I  made  some  mistake,  or  tbat 
the  Chairman  made  some  mistake  in  placine  the  figures  before  us,  and  supposing 
the  waste  of  6^  per  cent,  does  exceed  that  of  the  Boyal  Navy,  then  I  think  it  can 
exceed  it  in  a  small  degree.  The  best  way  to  prevent  that  waste  would  be  to 
improve  the  condition  of  the  merchant  seamen.  There  is  also  another  consideration 
with  reference  to  this  waste.  I  can  well  imaeine  that  the  persons  who  were  getting 
up  this  Beserve  had  at  first  little  experience  of  that  sort  of  thing,  and  may  have  made 
mistakes  in  entering  men  who  would  not  be  entered  now ;  and  that  the  waste  of  the 
last  five  years  is  no  &ir  representation  of  the  waste  that  will  take  place  in  the  next 
five  years.  To  proceed  with  the  question  of  efficiency,  Admiral  Dennmn,  speaking 
prospectively  has  asserted  that  28  days'  drill  is  insufficient.  Now  anything  from 
Admiral  Denman*B  pen  will  receive  great  respect  from  the  members  of  this  Institution. 
But  it  should  be  remembered  that  Admiral  Denman  was  speaking  theoretically ;  he 
was  speaking  before  the  formation  of  this  Beserve.  I  am  quite  sure  that  if 
Admiral  Denman  were  to  go  on  board  the  training  ships,  and  see  these  men  drilled, 
lie  would  come  to  the  veiy  same  opinion  that  I  have  expressed  respecting  them. 

The  Chairman  :  Admiral  Denman,  no  doubt  (and  it  is  fair  to  make  the  remark 
in  his  absence),  considers  that  the  training  is  far  more  important  than  the  mere  gun 
drill.    You  are  speaking  of  the  gun  driU.    Now  the  trainmg  for  a  man-of-war's  man 
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it  A  Toy  different  thing  from  mere  gnn  drill.  Admiral  Denman  was  speaking  of  the 
vliole  question. 

Commander  Dawson:  I  am  perfectly  alire  to  these  circumstances,  but  I  can 
miite  hncj  that  the  Admiral  was  misled  in  forming  that  estimate,  perhaps  from 
uinking  how  28  days'  desultory  drill,  in  the  fiwhion  it  is  conducted  on  board  a 
•es-going  man-of-war  would  eventuate.  It  is  quite  different  from  28  days  giren 
confecutively,  in  periods  of  a  week  each,  in  a  dnll-ship,  where  there  is  nothing  else 
to  think  of.  I  speak  with  some  little  experience  of  tnuning  men,  and  with  afi  due 
deference  to  the  AdmiraL  It  may  be  urged,  and  I  think  very  fiurl^,  that  what  is 
qtdckly  learned  is  quickly  forgotten,  and  it  may  be  asked,  **  supposmg  towards  the 
**  end  of  the  year's  drill  these  men  were  put  on  board  a  ship  of  war,  would  they  be 
"  found  efficient  ?"  I  think  it  is  a  great  thing  if  we  can  get  out  of  the  region  of 
opinion  into  Uiat  of  tact.  What  is  the  £&ct  now  ?  The  experiment  was  tried  very 
recently  with  a  batch  of  men  returned  at  the  end  of  a  year  for  their  annual  drilL 
They  were  sent  to  a  gun,  and  told  to  secure  it  without  instruction,  then  and  there, 
M  an  experiment  upon  the  spot.  They  secured  their  gun  for  sea  in  a  proper  seaman* 
like  way.  Then  they  were  told  to  cast  loose  and  prepare  the  gun  for  finng,  and  so 
on,  and  I  am  told  tney  did  it  exceedingly  well,  exceedingly  efficiently,  in  a  very 
short  time.  Now  a  more  serious  objection  has  been  raised  to  the  Koyal  Naval 
Beserre,  and  that  is  to  the  inadequate  nimibers,  the  16,000.  It  has  been  proposed, 
hardly  seriously  I  should  think,  to  raise  the  force  in  the  Boyal  Naval  Reserve, 
bj  reducing  its  pecuniary  rewards,  at  page  20  of  the  pamphlet  (see  page  297). 

The  Chai&man  :  I  don't  think  that  is  Mr.  Beddie's  paper. 

Conunander  Dawson  :  It  is  proposed  to  raise  the  force  of  the  Boyal  Naval  Beserve 
at  page  20,  by  reducing  its  attractions  from  £10  to  £4  annually. 

Mr.  Beddie  :  Where  ? 

Conunander  Dawson  :  Mr.  Beddie  himself,  you  wiU  see,  attaches  very  little 
importance  to  the  suggestion ;  and  I  certainly  do  not. 

Mr.  BXDDIE :  Where  ? 

Conunander  Dawson  :  You  will  see  it  at  page  20.  I  will  read  it.  "  We  might  for 
"  instance  have  a  war  rate  of  wages  for  A.B.8  in  the  Navy  of  £36  per  annum,  be* 
**  tides  seaman-gunner's  pay,  badge  pay,  Ac.,  to  the  more  highly  qualified  men,  and 
**  the  Naval  B^rve  men,  instead  of  being  subsidised  as  now,  durins  peace,  might 
"  be  only  paid  while  under  drill."  That  means  to  receive  £4  a-year  instead  of  £10, 
to  put  it  into  plain  lan^;uage.  "  And  have  this  prospect  of  high  wages  in  the  Navy, 
"  held  out  to  thom  during  war,  and  when  actually  serving,  the  Beserve  being  made 
"  the  door  for  entering  the  Navy."  Then,  again,  a  little  further  down  on  the  same 
page,  "  We  might  limit  the  number  of  the  paid  men  in  the  Beserve  to,  say  5,000  or 
**  10,000,  letting  the  present  number  gradually  drop  to  that  limit,  and  in  future 
**  enter  another  10,000  or  6,000  only  as  probationary  reserve  men,  without  pay, 
**  without  any  retainers  except  the  pay  they  would  receive  while  under  drill,  and 
*'  qualifying  to  get  on  the  paid  list."  There  is  an  additional  qualification  to  get  on 
the  paid  list,  and  in  the  interim  the  wages  are  lowered  from  £10  to  £4.  You 
thmk  to  increase  the  attractions,  bpr  reducing  the  pay  from  £10  to  £4.  Yet  the 
present  attractions  appear  to  be  insufficient,  as  we  have  got  too  small  a  force 
now.  It  appears  to  me  that  no  reduction  of  expense  has  been  suggested  by 
Hr.  Beddie,  which  would  not  reduce  these  numbers  instead  of  increasing  them.  My 
suggestion  which  I  made  and  beg  to  repeat  again  is,  that  the  qualifications  for  entry 
•hould  be  extended  so  as  to  include  all  men  serving  in  fore  and  aft  vessels,  and  that 
the  term  of  service  should  be  extended,  and  by  those  means  we  might  increase  the 
number  of  the  Beserve.  But  in  doing  so,  you  must  increase  the  expense,  and  I 
don't  see  how  you  are  to  avoid  it.  Another  argument  is,  that  the  Boyal  Naval 
Beserve  keeps  men  out  of  the  Boyal  Navy,  who  would  otherwise  enter  it.  That  has 
been  reiterated  by  the  Chairman  also. 

The  Chaibman  :  I  gave  you  mj  authority,  viz.,  Admiral  Byder. 

Commander  Dawson  :  Now  I  give  you  my  authority.  My  authority  is  Mr.  Beddie. 
It  appears  at  page  15  of  his  paper.  It  has  been  already  quoted,  but  I  think  it  will 
hear  reference  to  again. 

The  Chaibbcan  :  That  is  Admiral  Byder's,  that  is  not  Mr.  Beddie's. 

Mr.  Bbddu  :  No. 
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Commandar  Dawaon  :  It  appeals  that  in  the  fitv  yean  the  Royal  NaTsl  Bmerre 
has  existed,  from  1861-62  to  1865-66,  there  were  entered  11,790,  of  wlioin  8,96i 
were  pure  hlue  ja^Eets. 

Mr.  Bb&dis  :  In  these  fire  years  there  weaw  31,207  men  entered,  of  whoai  11,790 
were  ivbre  bltt0*jadlDeto. 

Oommander  BaWBON  :  But  I  am  giving  yon  the  benefit. 

Mr.  BSDDIB  :  Bat  I  do  not  want  any  benefit. 

Commander  Daw«on  :  I  will  tell  yon  why  I  am  giving  yon  the  benefit. 

Mr.  RbdDib  :  I  don't  want  the  benefit,  I  want  tfis  fact. 

CommMtder  Dawbov  :  I  am  giving  you  the  &et.  The  iaoi  is  this,  there  are  7,829 
of  theae  men  who  had  previously  setred  m  the  Nary. 

Mr.  BbbdOs  :  I  .haye  stated  so. 

Oommander  Dawbon  :  Very  weU,  I  know  you  have  stated  so ;  they  are  yovtr 
own  words  I  am  giving.  We  read  in  a  book  by  no  less  an  anthority  thasi  the  Dake 
of  Scxmerseti  <^t  for  tiw  last  fonr  years  ships  have  not  bad  to  wait  for  men.  Now 
Mr.  Bieddie  enpplies  us  with  t^ds  argument,  it  is  in  his  own  paper,  therefore  how  can 
we  say  in  the  moe  of  that  that  the  Koyal  Naval  Beserre  keeps  men  oat  ?  On  the 
oontrsffy,  before  the  Boyal  Naval  Beaerve  was  formed,  what  was  the  fact  ?  Why 
that  £10  bonsty  was  given  to  seamen,  in  order  to  induce  them  to  enter  the 
Navy.  We  have  never  UMi  to  make  tstah  additions  smee  the  Boyal  Naval  Bosene 
was  fomed ;  on  the  eontrary,  we  have  the  words  of  the  Duke  of  Somerset,  and  they 
are  woilfti  repeating,  that  "as  for  men,  dnaiag  the  last  four  years  we  have  never  had  to 
"  wait  for  them.*'  The  question  is,  vHiat  is  the  objeotion  of  the  merehaat  seamen  to 
enter  the  Boyal  Navy  P  There  is  an  objection,  and  it  is  one  tliat  it  is  yeir  diilkmlt 
to  meet.  The  best  merofaant  seamen  have  alvKtys  olgeoted  to  entering  the  Navy,  and 
even  when  a  £10  bounty  was  offered,  the  best  seamen  did  not  oome  forward.  It  was 
only  the  trash  of  the  meroaatile  ports  who  came  forward  by  tiionsands.  What  in- 
ducement is  held  out  in  this  paper  gx^oater  than  the  £10  to  induce  men  to  enter  tiw 
Boyal  Navy  ?  I  do  not  see  any  sufficient  inducement  suggested  where  a  £10  bounty 
foiled  to  attract  thettn.  Whait  is  their  objection  P  Let  us  get  at  that  objecHou. 
The  beat  merohaaa^  seamen  hold  a  very  high  position  with  reference  to  their  com- 
panions and  with  reference  to  their  Officers,  in  their  several  ships,  in  which  they  are 
k>oked  up  to,  and  respected,   and  are  holding,  virtually,  almost  the  position  of 

tty   oflScers.      But  when  the  best  merchant  seamen  come  to   the  Naw,  they 

^ve  to  begin  life  again  at  the  bottom  of  the  ladder,  and  asoend  to  the  top. 
Kb  doubt  if  a  man  comes  in  young,  he  might  witih  a  little  spirit  work  his  way  up  to 
the  top,  and  form  a  vf»7  exe^ent  petty  officer ;  but  if  he  comes  into  the  Navy  in 
middle  age,  say  between  25  and  SO,  the  chances  are  verv  much  against  him  that  he 
will  ever  rise.  He  vrill  find  himself  in  an  uaconfortable  position  and  circomstancee ; 
and  ib  a  lower  position  than  he  Was  in  before.  That  is  one  ground  vrhy  the  best 
men  will  never  «nter  the  Navy  except  under  some  strong  inducements,  which  we  have 
not  yet  got.  There  is  another  reason  why  the  beet  men  do  not  enter  the  Koyal 
Navy,  particularly  those  of  the  Boyal  Naval  Besorve,  who  belong  generally  to  the 
northern  potts  and  who  being  most  respectable  men,  belong  to  ben^t  societies  like 
trades'  umons.  These  aodeties  have  a  rule,  that  if  a  man  enters  the  Boyal  Navy 
he  will  forfeit  the  whole  of  the  benefit  of  his  deposit.  This  is  an  alarming  discorrry* 
If  this  be  the  feet,  then  the  Government  should  provide  a  benefit  fond,  that  is  to  say, 
something  corresponding  to  such  benefit  societies,  and  allow  the  men  to  oontribute 
voluntarily.  This  womd  be  costless  to  tiie  Government,  and  would  meet  that 
obstacle  vrhich  haa  been  raised. 

Mr.  Bn>i>nE  c  May  I  ask  whether  that  rule  applies  to  the  Boyal  Naval  BeMrra 
when  they  are  called  upon  to  join  the  Boyal  Navy  during  war  P 

Captain  Dawbok  :  I  do  not  know. 

Mr.  Bbddie  :  Because  I  think  that  is  very  important. 

Mr.  Q^BAT :  The  Act  recites  that  any  person  havmg  any  benefit  in  a  benefit  society 
shall  not  forfeit  that  benefit  if  he  jcin  the  Boyal  Naral  Beserve.  It  is  an  express 
provision  of  the  Act  of  Pariiament. 

Captain  Selwyn  :  Under  those  circimistances  some  of  the  locietias  have  ceased 
to  exist — ^have  been  broken  \tp. 

Commander  Pawbox:   A  mistake  has  been  made   in  thinking  it  nBoem^rf  io 


s:! 


Digitized  by 


Googk 


ON   MANNING  THB  NAVr.  841 

destroy  one  KeserFd  in  order  to  bnlld  up  another.  That  appears  to  me  to  be  a 
paramount  mistake,  because  there  is  room  for  both  Reserves,  and  for  a  great  mauj 
more  Beservcments.  I  think  Mr.  Beddie  has  made  a  mistake  in  not  putting 
fiirwixd  his  Beserre  as  an  additional  one  rather  than  as  a  substitute  for  the  one  in 
existence.  This  is  a  somewhat  serious  mistake.  The  Admiralty  had  until  recently 
i  very  bad  name  with  reference  to  breaking  iaith.  The  traditional  policy  was 
n^yposed  to  be  that  of  breaking  ^ith  with  the  seamen,  and  it  appears  to  me, 
if  jOQ  were  to  reyerse,  in  the  present  generation,  what  has  been  done  with  refer* 
ence  to  the  Naval  Beserve,  you  would  certainly  lower  the  influence  of  the 
Admiralty. 

The  Chaibman  :  There  has  been  no  proposition  to  that  effect. 

Commander  Dawson  :  There  has  been  a  pr(^>osition  cither  to  abolish  the  Beserve 
or  alter  it  altogether. 

The  Chaisxav  :  No,  an  equitable  arrangement,  and  equity  does  not  mean  that. 

Commander  Djlwsok  :  It  appears  to  me  that  either  to  abolish  or  to  seriously  alter 
would  be  to  eo  back  to  the  ^tem  I  have  condemned.  There  is  one  part  of  the 
Beserve  which  has  been  very  mysteriously  left  out,  whether  it  is  that  everybody 
considers  it  as  a  useless  Beserve,  and  therefore  nobody  mentions  it.  There  are  the 
KsTal  Coast  Volunteers.     It  is  a  cheap  Beserve,  it  only  costs  £25,000. 

Mr.  Beddie  x  Iklay  I  interrupt  you  ?  Bemembcr  this  has  nothing  to  do  with 
manning  the  Navy. 

Commander  Dawson  :  It  has  to  do  with  Naval  Bescrves,  inasmuch  as  these  men 
would  be  called  out  if  they  agree  not  to  chase  an  enemy  beyond  300  miles  fixHn  th« 
land. 

Mr.  Buddie  :  I  have  noticed  the  Beserve  merely  in  reference  to  manning  the  Navy. 

Commander  Dawsok  :  Manning  the  Navy  is  the  only  thing  the  Naval  Coast 
Toltmteers  are  enlisted  for.  As  I  do  not  wish  to  occupy  time,  I  will  pass  on  rapidly. 
It  appears  to  me  tKat  Mr.  Beddie's  proposal  in  referenoe  to  the  Beserve  is  really 
taking  a  retrogressive  step.  It  is  gomg  back  firom  the  continuous  service  system^ 
which  has  been  one  of  the  greatest  benefits  to  the  Navy  in  the  present  generation. 
To  reverse  that  system  would  be  a  very  great  evil,  and  would  launch  us  back  to  the 
old,  bad  want  of  system.    We  would  discharge  men  at  uncertain  periods,  and  then 

Xt  them  to  come  into  the  Beserve,  and  why  ?  The  induoement  of  £10  is  now 
d  to  any  n^an  who  on  leaving  the  Navy  okooses  to  go  into  the  Boyal  Naval 
Beserve.  Now,  does  ho  enter  it  ?  He  does  not.  If  joining  the  Beserve  is  not  to 
be  compulsory  what  is  to  be  the  inducement  ?     If  £10  are  insufficient,  you  must 

f've  much  more  than  the  present  sum,  and  so  raise  the  expense  of  the  Beserve. 
do  not  see  how  you  are  to  do  it  without.  Another  question  is,  how  is  this 
Beserve  to  be  called  out  in  time  of  peace  ?  It  is  a  very  pret^  theory,  if  you 
can  get  these  men  to  come  voluntarily  in  peace.  There  is,  X  grant,  a  great 
difficulty  about  these  "  contingent "  seamen,  and  I  think  we  should  be  very  glad  if 
Mr.  Beddie^s  plan  would  meet  the  difficulty.  Sum)ose  you  have  these  men  in  the 
Beserve,  how  are  you  to  get  them  back  into  the  Navy  ?  You  must  take  them  as 
they  stand  on  the  roster.  S^jryou  have  10,000  Beserve,  and  want  a  couple  of 
thousands  to  man  the  ships.  You  cannot  take  them  in  their  order,  because  half 
of  them  may  be  in  the  East  Indies  or  in  the  Pacific  If  you  call  them  out  en  masse 
you  can  get  them,  because  you  send  out  to  the  different  stations,  and  cloture  the 
men  and  draft  them  on  board.  But,  how  are  you  to  get  them  in  rotation,  in  time 
of  peace,  without  sending  out  search  warrants  to  search  the  ships  in  the  different 
ports,  and  take  the  men  at  an  inconvenience  to  the  shipowners  ?  I  do  not  think 
the  shipowners  would  like  these  men  to  man  their  ships  imder  such  conditions* 
There  has  been  a  great  question  about  the  Beserve  rigging  the  market  against  our* 
lelTes.  Any  Beserve  wiU  do  that,  as  far  as  I  can  see,  unless  you  are  prepared,  when 
jou  caU  out  the  Beserve  man,  to  give  him  his  wages  in  addition  to  his  pension  in 
time  of  peace.  If  you  do  not  do  that,  I  do  not  see  how  it  is  possible  to  form  any 
Beserve  that  will  not,  except  under  some  very  expensive  system,  rig  the  market 
against  ourselves.  It  is  quite  evident  that  the  inducements  at  present  to  enter  the 
Boyal  Navy  are  insufficient,  and  it  appears  to  me  that  the  inducements  that 
Hr.  Beddie  has  brought  forward  to  induce  the  merchant  seamen  to  come  into  the 
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NaTj  are  not  likelj  to  be  much  more  productire  than  the  present  onee,  or  than 
that  £10  bounty  which  &iled  the  other  daj.  I  will  not  go  into  the  question  of 
substituting  the  sort  of  Beser^e  that  I  proposed  the  other  night,  of  ten  jears' 
service  men.  I  am  aware  that  it  is  open  to  certain  objections ;  I  shall  be  happj  to 
hear  those  objections.  I  hare  made  objections  in  reference  to  Mr.  Beddie's  Beserre, 
and  I  shall  be  glad  to  hear  objections  to  my  Beserre.  I  only  throw  it  out  for  the 
purpose  of  discussion.  Mj  proposal  was,  that  after  seamen  haye  served  ten  jears 
in  the  Nayy,  thej  should  be  put  into  a  short  pensionary  service,  and  that  they  should 
receive  an  additional  pension  in  case  they  agreed  to  serve  in  the  merchant  serrice  for 
six  months  every  year.  The  objection  of  course  will  be  raised  to  tliat,  that  that 
must  increase  the  nimiber  of  boys  in  the  Navy  very  largely,  and  it  is  a  question 
whether  ships  of  war  may  be  safely  navigated  with  so  large  a  number  of  boys. 
That  is  a  question  open  to  discussion.  It  appears  to  me  that  there  is  one  great 
inducement  to  serve  in  the  Navy,  which  we  might  offer  to  the  best  class  of  mer- 
chant seamen,  that  is,  if  the  Government  would  expend  as  much  money  on  the  sea- 
men's  families  as,  for  instance,  it  expends  on  the  soldiers'  families — it  has  been 
spoken  of  in  the  naval  papers  for  the  last  few  weeks : — if  they  were  to  build  model 
lodging-houses  at  each  naval  port,  for  the  families  of  our  men-of-war's  men  during 
the  time  they  are  serving  the  Queen,  and  let  these  to  the  seamen  during  that  time 
at  a  rent  which  would  pay  back  a  fair  interest,  say  of  three  or  four  per  oent^  to  the 
Government  for  their  money,  these  homes  beins  managed  by  the  Admiralty  in  all 
respects,  and  the  sum  for  them  being  advanced  by  the  Government.  It  may  seem 
that  the  sum  woidd  be  a  very  large  one ;  but  I  think  if  £50,000  were  expended  for 
two  or  three  years — much  larger  sums  are  annually  expended  for  soldiers'  fiuooilies 
(in  the  Army  Estimates  you  will  see  it  is  a  much  larger  sum),  and  it  would  be  only 
lent  for  three  or  four  years  instead  of  being  given,  as  in  the  Army,  absolutely  for 
ever,  producing  no  return  ;  this  would  be  an  inducement  to  steady  nierchapt  sea- 
men to  come  forward  and  join  the  Navy,  from  the  fact  of  their  being  able  to  place 
their  wives  and  families  in  these  homes  ;  and  when  they  left  the  Navy,  from  deser- 
tion or  any  other  cause,  they  would  have  to  turn  out  of  these  houses.  In  the  mean- 
time, the  houses  would  be  paying  three  or  four  per  cent,  to  the  Government  for 
their  money. 

The  Chaibman  :  Do  you  think  that  is  pertinent  to  the  paper? 

Commander  Dawson  :  I  am  pulling  to  pieces  the  inducements  which  Mr.  Beddie 
has  offered,  and  I  think  it  is  only  fair  that  I  shoidd  propose  another  induce- 
ment. 

The  Chaibhan  :  But  that  is  not  the  subject.  We  shall  never  get  Mr.  Beddie's 
paper  discussed.  It  would  be  better  to  r«id  a  fresh  paper  on  that  subject  your- 
self. 

Commander  Dawbon  :  I  will  not  occupy  your  time  any  longer. 

Captain  Toyitbbe,  F.B.G.S.,  Mercantile  Marine :  I  have  heard  the  paper  and  the 
discussion  upon  it  with  very  great  interest,  and  consider  it  a  national  subject.  I  cannot 
say  much  for  the  practicability  of  Mr.  Beddie's  system,  because  it  seems  to  me,  to 
have  given  it  full  force  it  should  have  been  brought  forward  when  there  was  no 
Naval  Beserve,  and  when  we  were  going  to  reduce  the  Boyal  Navy.  In  that  case  it 
would,  so  far  as  I  am  able  to  judge,  have  been  an  excellent  proposition. 

The  Chaibhan  :  He  is  contemplating  that,  of  course,  unless  the  plan  be  adopted 
before  hand,  it  could  not  be  applied  on  any  reduction  being  made. 

Captain  Totnbbb  :  Viewed  from  the  present  position  of  the  Boyal  Navy,  it 
reminds  one  of  the  Irishman,  who,  wishing  to  lengthen  his  blanket,  ciit  a  piece  off 
the  top  and  sewed  it  on  the  bottom.  You  want  a  Naval  Beserve,  and  you  reduce 
the  Navy,  which  is  now  not  large  enough,  in  order  to  make  a  Beserve,  but  it  has  one 
peculiarity — it  is  an  improvement  on  Paddy's  idea,  because  after  you  have  bought  a 
piece  of  blanket  and  sewed  it  on — after  you  have  got  one  Boyal  Naval  Beserre, 
you  are  proposing  to  reduce  the  Boyal  Navy,  to  make  another.  If  you  will  allow 
me,  I  will  say  a  few  words  on  the  popularity  of  the  Navy. 

The  Chaibhan  :  Do  not  you  think  that  is  foreign  to  the  subject  ?  At  my  request, 
Mr.  Beddie  left  out  the  question  of  discipline,  because  it  would  raise  questions  that 
were  foreign  to  the  subject. 
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Mr.  Bbddib  :  I  may  remind  Captain  Toynbee,  that  wlien  I  went  to  tlie  Societj  of 
Arts  and  diBcnssed  his  paper,  I  did  not  wander  from  the  subject. 

The  Ckaibmas  :  It  was  on  the  express  condition  that  that  question  should  not  be 
gone  into,  that  Mr.  Beddie  withdrew  that  point. 

Captain  Totitbsb  :  I  will  sit  down  if  you  wish,  but  it  seems  (if  possible)  more 
impOTtant  to  know  how  to  keep  first-rate  seamen  in  the  Bojal  NaTj  than  how  to  set 
young  men  to  enter.  It  is  said  that  a  certain  number  of  good  men  are  dissatisfied 
fnd  leaTe  the  NaTy,  and  my  argument  tends  to  show  how  that  drain  may  be  pre- 
Tented  by  making  the  NaTy  popular.  This  subject  has  been  a  consideration  with 
sereral  for  some  time.  I  beliere  the  popularity,  discipline,  health,  and  general  im- 
porement  of  the  Nayy  would  be  met,  if  you  would  do  what  Captain  Dawson  has 
jnst  suggested,  that  is,  consider  the  wives  and  families  of  our  seamen.  It  is  asto- 
nishing that  in  a  nation  with  Acts  of  Parliament  now  being  brought  in  to  improre 
the  dwellings  of  the  working  classes,  such  great  employers  of  labour  as  the  Gorem- 
ment,  should  not  setua  an  example.  Socialscience  has  advanced  &r  enough  to  show 
OS  that  men  are  what  women  make  them.  Woman's  influence  is  known  throughout 
the  world ;  and  that  woman  has  two  influences  is  equally  well  known.  Now  I 
Hiink  that  the  sooner  we  bring  about  the  useful  influence  of  woman  the  better. 
She  can  reduce  the  doctor's  bifis ;  she  can  reduce  the  number  of  days  your  men 
epcnd  in  the  custody  of  the  poUoe,  and  she  can  help  your  chaplains  m  their  good 
work ;  or  she  can  do  very  much  to  the  contraiy.  I  think  Christianity  and  com- 
mon sense  combined — and  we  profess  to  be  a  Christian  country — should  prompt 
the  Admiralty  to  build  married  sailors'  homes,  and  let  them  to  seamen,  so  as  to 
psy  a  sufficient  amount  of  interest  for  the  monev.  They  should  be  placed  under 
the  superintendence  of  a  Warrant  Officer.  To  snow  that  I  am  not  speaking  con- 
trary to  the  feding  of  the  men  in  the  Navy,  a  friend  of  mine  uTote  to  a  man-of- 
irar  now  in  commission,  to  ask  the  chief  gunner — one  of  the  best  men,  I  understand, 
m  the  Boyal  Navy  at  the  present  time — ^respecting  the  subject.  Hero  is  a  copy  of 
his  answer : — **  I  hasten  to  reply  to  your  note.  I  at  once  saw  some  of  our  married 
"men,  and  put  the  question  to  them.  I  only  wish  you  had  been  present  to  hare 
**  witnessed  the  reply.  Nothing  that  I  know  of  woula  conduce  more  to  the  comfort 
**  and  happiness  of  the  seamen  than  to  proyido  prpp^  accommodation  for  their 
**  wires  and  fkmiHes  at  a  lower  rental,  fuch  aa  the  OoTemment  could  aflbrd  to  do. 
"  One  man  told  me  to-day,  that  at  New  Pa«sa^e  he  pays  £6  per  annum  for  one  room, 
**  when  I  feel  certain  the  Goremment  could  give  him  two  nice  ones  for  two-thirds  of 
**  the  money.  It  is  a  sulnect  I  have  frequently  talked  of,  and  six  years  ago  I  told 
"  Mr.  Coram,  our  Lord  of  the  Manor,  that  if  he  would  build  two  or  tliree  rows  of 
**  small  houses,  he  would  soon  get  them  filled  by  the  naval  population,  for  the 
**  Warrant  Officers  are  obliged  to  go  two  or  three  into  one  house,  at  enom^ous  rents. 
**  Anything  you  could  say  towards  obtaining  accommodation  for  the  married  seamen, 
"  would  be  deeply  appreciated  by  them."  I  say  it  is  human  nature,  that  if  you  want 
to  chain  a  man  to  his  country,  or  to  keep  him  steady,  you  must  considpr  his  wift  and 
femily. 

Captain  Sblwyn  :  I  had  wished  to  speak  further  on  tlie  subject,  but  as  1  knoW 
Mr.  Reddie  has  to  reply,  and  it  is  now  abready  very  late,  and  he  has  a  great  deal  of 
attack  to  answer,  I  would  only  beff  to  lay  before  the  meeting  the  one  thing  which 
appears  to  me  to  have  been  ignored  by  both  parties  in  this  discussion,  which  is,  that 
toe  Beserve  is  not  a  means  of  manmng  the  Navy  at  aU.  If  you  want  to  man  the 
Nary,  you  must  recur  to  some  system  like  the  apprentice  system,  or  you  must  do 
somethmff  to  increase  the  number  of  men.  Does  any  one  mean  to  tell  me,  on  looking 
at  the  tables,  that  if  one  of  these  sudden  European  wars  which  we  are  at  this 
moment  dreading,  waa  to  break  out  in  the  East,  we  could  raise  by  any  of  these 
^rretchod  devices  we  have  been  talking  about,  the  number  of  seamen,  as  was  done 
from  67,000  in  1803,  to  U7,000  in  1813  ?  It  U  utterly  and  totally  impossible.  The 
men  do  not  exist.  Such  men  could  not  be  had,  if  you  gave  gold  for  them  beyond 
description.  Let  us  also  recoUect  that  no  difficulty  was  felt  by  the  Americans,  who 
manned  an  enormous  fleet  by  the  simple  expedient  of  paying  more  highly.  We  have 
little  pennies  given  for  every  possible  thing ;  so  many  that  the  saUor  is  perfectly 
puzzled  to  calculate  what  he  ought  to  receive.  Give  him  more  wages,  and  ho  vnll 
auot  better,  and  his  wife  will  get  better  lodgings. 

TOL.  XI.  2  A 
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Commuider  F.  H.  Coiomb.  B.N. :  I  ehall  eraTe  the  indulgence  of  the  meeting  for 
speaking  at  all,  seeing  that  it  if  so  late ;  more  especially  because  I  ¥ras  unibrtunatelj 
preTented  from  heannc  the  reading  of  the  paper,  or  the  last  discussion.    Therefore,  it 
18  quite  possible  I  may  be  saying  what  has  already  been  said.    Still,  I  think  the  subject 
is  so  important,  that  perhaps  you  will  pardon  me  if  I  detain  you  for  a  Tery  few  minutes. 
I  notice  four  chief  allegations  in  the  paper.    The  first  appears  to  be,  that  equal 
efficiency  in  all  branches  might  be  more  cheaply  obtained.     Of  course  that  is  a  Tery 
wide  question,  and  I  could  not  attempt  to  discuss  it  in  any  way,  except  to  make  the 
remark,  that  I  think  the  money  spent  upon  the  Navy  is  not  iJtogether  non-pro- 
ductire.    I  notice  as  the  estimates  come  round  yearly,  in  the  columns  of  the 
Times  and  other  papers,  how  the  ten  millions  which  are  Toted,  are  spoken  of  as  an 
enormous  sum.    They  want  to  know  where  it  goes  to,  &c.    I  think  we  should  all 
recollect  that  as  commerce  increases,  the  cost  of  the  Nayy  necessarily  increases, 
because  the  commerce  of  England  cannot  be  carried  on  except  under  tne  wine  of 
Her  Miyesty's  Navy.    Therefere  I  think  we  cannot  come  to  general  questions  of  ex- 
pense without  mixing  up  with  it  tiie  collateral  question  of  the  increase  of  the  commerce 
of  England.     The  second  allegation  appears  to  be,  that  the  standing  force  of  the 
Nary  is  at  present  in  excess.     It  is  not  quite  clearly  put  in  the  paper,  but  it  app^rs 
to  me  to  be  insinuated  that  the  standing  force  of  the  Navy  is  now  in  excess.    Kow 
I  think  that  if  the  standing  force  of  the  Navy  were  now  in  excess,  we  should  have  a 
surplus  of  men  doing  nothing ;  but  it  seems  (|uite  dear  that  we  have  not  ^ot  them. 
That  seems  to  be  a  question  of  feeling.     J,  think,  considering  the  two  pomts,  first 
of  all  the  enormous  increase   of  our  commerce  with  China,  the  op^iing  of  the 
pNorts  there  and  in  Japan  necessitating  an  increase  of  forces  in  China  ;"  and  con- 
sidering the  exceptional  state  of  affairs  in  America,  also  necessitating  there  an 
increase  of  our  force,  it  would  be  very  difficult  to  show  that  the  standing  force  of  the 
Navy  is  now  in  excess.     The  third  aUegation  appears  to  me  to  be,  that  the  supply  of 
boys  is  now  sufficient.     This  first  depends,  oi  course,  upon  what  vou  consider  the 
proper  standing  force  of  the  Navy ;  secondly,  you  must  consider  it  as  regards  the 
waste  of  boys.     I  am  not  going  into  the  question  of  figures.     If  I  had  any  tendency 
before  I  came  to  this  Institution,  to  be  betrayed  into  entering  upon  figures,  that 
appalling  mass  that  I  see  before  me  would  eflectually  rout  mv  desire.     So  I  am  not 
gomg  into  figures  ;  I  am  only  going  to  say  that  it  is  sufficient  for  my  purpose  to  assert 
that  the  waste  of  boys,  from  two  competent  authorities,  is  given  as  widdy  different 

Mr.  Beddie:  I  win  put  you  right  about  tliat.  Admiral  Eyder  and  I  do  not 
differ  about  that. 

Admiral  Eydbb  :  No. 

Mr.  Beddie  :  At  all  events  the  Admiral  says  the  waste  of  boys  is  nine  per  cent,, 
and  I  allow  ten  per  cent. 

Admiral  Bydkb  :  I  take  it  at  less  than  ten  per  cent. 

Commander  Colohb  :  Then  I  must  be  a  little  out  of  order,  and  ask  Admiral  Ryder 
why,  if  he  does  not  estimate  the  ^-aste — 

The  Chubman  :  They  both  agree  in  principle  that  the  waste  of  seamen  must  be 
kept  up  by  boys.  Then  the  question  of  waste  cannot  be  determined  here ;  it  is  a 
matter  of  fiact. 

Commander  Colomb  :  I  will  take  it  this  way,  to  get  rid  of  the  question  of  waste.  I 
will  say  that  two  competent  authorities  say,  the  one  that  the  supply  of  boyg  is  suffi- 
cient, the  other  that  it  is  not. 

Admiral  Rtdeb  :  Quite  so. 

Commander  Colomb  :  It  is  quite  sufficient  for  me  to  know  that  there  are  two  esti- 
mates given,  one  of  which  is  Iw-ger  than  the  other,  and  both  by  competent  authori- 
ties. It  is  enough  for  me  to  assert  that  the  larger  estimate  must  be  taken,  because  if 
you  have  made  a  mistake  in  your  supi^y  of  boys,  in  the  training  of  them,  you  cannot 
recover  that.  If  your  supply  of  boys  is  deficient  for  any  number  of  years,  that  number 
of  years  remains  a  gap.  Therefore  I  think  that  when  two  authorities,  competent  to  give 
us  information,  teU  us  that  in  one  case  the  boys  are  sufficient,  and  ix^  the  other  that 
the  number  ought  to  be  doubled,  we  must,  as  a  matter  of  common  sense,  take  care 
to  re-estimate  them.  The  fourth  allegation  is  that  the  Reserve  is  cosUy,  and  not 
of  the  best.    It  has  been  found  fault  with,  that  it  is  not  a  feeder  of  the  Navy.    It 
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yru  dpite  newt  to  me  to  read  thai;  it  OTer  ym»  lUDpoaed  to  be  a  feeder  of  the  Kayy. 
I  nertET  imaeined  for  a  moment  that  it  was  intenoed  ae  auoh.  I  thought  the  Beeerro 
iTM  a  moiidlj  dietinct  force,  only  to  be  oaUed  oat  in  times  of  trial  and  daoffer. 

The  OjiAimMAK  :  The  alle^tion  is,  not  that  it  is  not  a  feeder  of  the  Narj,  but  that 
it  hinden  men  from  ooming  mto  ^0  Nayy. 

Commander  Ck>i<o«B:  I  put  H  in  nuldertennsy  70a  put  it  in  stronger  terms.  Isaj 
Uiat  the  Bo^  Naral  Beeerye  is  not  a  feeder  of  th!e  Navy  }  that  has  been  adverted 
to  bj  Captain  Dawson,  and  I  think  answered.  There  is  one  point  which  has  not 
been  referred  to  to-nigkt ;  I  am  not  sure  whether  it  was  toud^  upon  in  the  last 
diseoision ;  but  I  think  there  is  one  point  whieh  we  ought  to  hare  notioed,  and 
marked  rcty  carefully,  and  that  is  that  we  acknowledge  that  the  standing  force  of 
the  Navy  will  be  a  shifting  number.  Political  ezigenciee  will  reduce  it  in  times 
when  possibly  the  mtMoritr  of  Naval  Officers  will  be  of  opinion  that  it  should  not  be 
nednced.  But  ^tere  is  this  to  be  said,  that  when  the  number  of  men  serving  in  tho 
permanent  Navy  is  reduced,  your  Beserve  will  be  at  the  same  time  reduced,  so  that 
instead  of  having  ^le  oomfert  and  security  of  a  Beserve  which  does  not  depend  upon 
political  exigencies,  you  will  be  depending  on  a  Beserve  which  these  political  exigen* 
(ies  may  at  any  moment  deprive  you  of.  I  think  that  is  a  very  strong  point.  I  think 
the  Beeerro,  as  a  matter  of  princi^e,  should  be  kept  altogether  distinct  from  and 
iadependent  of  the  force  of  the  Navy,  which  is  regulated  by  Act  of  Parliament. 
As  regards  the  overflow,  I  quite  agree  with  the  writer  of  the  papw,  and  with 
■erne  of  the  sfpoakers  to-nigtit,  who  have  said  that  it  seems  desirable  that 
the  overflow  frx}m  the  Navy  should  be  retained.  How  we  are  to  retain  it,  is 
saofther  question.  It  has  been  pointed  out  that  if  we  allow  tiiem  to  go  into  the 
Bierdiaiit  service,  theoretically  we  retain  them,  but  praetiealljr  we  do  not,  becanse 
they  go  abroad,  and  we  do  not  get  them.  I  should  say,  putting  them  into  some- 
tfamg  like  the  Ooast  Guard,  and  £«wing  them  again  from  that  force  when  they  are 
vanted,  would  be  a  more  statennanlike  and  prudent  mode  of  dealing  with  the  ques- 
tion. There  was  one  assertion  also  made,  tiiat  tiiis  overflow  from  the  Navy  would  not 
require  the  training  which  is  now  required  by  the  Naval  Beserve  to  keep  them  ready 
for  service ;  that  men  who  had  served  from  threo  to  five  years  in  the  Navy  might  be 
discharged  into  the  merchant  service,  and  be  ready  to  serve ;  and  that  we  would  save 
the  cost  of  a  yearly  training.  Now  I  do  not  think  tiiat  anybody  who  has  had  to  deal 
with  the  men,  can  beHeve  that  they  can  be  kept  eiBoient  without  something  like  a 
Tisriy  training.  I  do  not  think  you  will  save  that  expense.  I  have  only  one  more- 
leaisrk  to  make.  I  noticed  a  sort  of— what  shall  I  call  it— a  double-breasted  apothegm 
in  Mr.  Beddic*s  paper — *'  Save  well  during  peace  that  you  may  pay  well  during  war."" 
It  is  of  a  character  with  some  other  apotl^ems  of  tlte  same  description.  There  is  one 
Toy  well  known,  that  is,  '*  Stuff  a  cold,  and  starve  a  fever,"  which  is  exactly  a  similar 
thing.  The  two,  unfortunately,  as  weU  as  being  double-breasted,  are  double-edged. 
They  will  attack  the  person  who  uses  them  in  a  direction  which  he  little  ezp«jts. 
"  Save  well  during  pelaoe^'  and  you  will  certainly  pay  tmoommonly  well  during  war. 
I  do  not  think  it  is  possible  fer  us  here  at  this  meetme  to  give  any  adhesion  to  that 
ecntenee,  with  the  example  before  us  of  America,  wmch  was  saving  uncommonly 
during  peace,  and  whieh  has  now  acoumulated,  during  a  few  years  of  war,  an  enor** 
mous  debt,  which  it  is  doubtful  they  will  ever  pay,  uthough  some  people  say  Uiey 
will }  and,  on  the  other  hand,  of  Prussia,  whieh  did  not  save  well  during  peace,  but 
expended  a  proper  and  judicious  amount  upon  her  war  forces,  and  was  able,  in  a . 
■hort  campaign,  to  do  everything  that  she  wished  to  do,  and  is  now  clear  of 
debt. 

Hr.  Whttvread,  Begistrar-Oeneral  of  Seamen's  OiBce :  The  course  which  this 
discussion  has  taken  must  be,  I  think,  eminently  gratifying  to  the  numerous  sup- 
porters of  the  Boyal  Naval  Beserve ;  and  none  have  more  cause  than  they  have  to 
join  in  the  vote  of  thanks  to  the  hon.  gentleman  who  originated  the  discussion. 
Any  one  who  may  have  come  into  this  room  and  listened  to  the  debate,  without 
hamc  listened  to  or  read  the  paper  which  gave  rise  to  it,  might  have  supposed 
that  this  meeting  had  assembled  for  no  other  purpose  than  to  glorify  the  tifyjnl 
Savsl  Beserve,  so  amj^e  has  been  the  praise  bestowed  upon  it.  It  is  not  every 
Iistitotion  which  has  the  advantage  of  being  so  publicly  lauded  as  the  Boyal  Naval 
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Beserve,  or  of  receiving  those  encomiums  that  it  has  received  here,  which,  coming 
from  gentlemen  of  high  official  standing  as  well  as  practical  experience,  entities  their 
opinions  to  the  greatest  credit.  But  the  gratitude  which  the  Boyal  Naval  Beserve  sup- 
porters for  this  reason  imdouhtedlj  feel  towards  the  hon.  gentleman,  is  oonsiderablj 
tinged  with  a  feeling  of  indignation  when  they  reflect  upon  the  iniurj  which  might 
have  been  done  to  an  admirable  institution  had  these  statements  which  the  gentleman 
has  so  laboriously  compiled,  been  permitted  to  eo  forth  without  question.  It  is  a 
pleasant  thing  to  know  that  these  statements  have  not  been  promulgated  by  an 
unseen  hand ;  and  we  majr  safely  surmise  that,  if  not  exclusively  confined  to  the 
hon.  gentleman  himself,  they  are  shared  by  a  small  coterie  of  gentlemen  whoso 
policy  is  obstructive,  and  who  are  as  weak  in  numbers  as—  (Order,  order.)  I  wish 
more  particularly  to  refer  to  three  points  which  the  hon.  gentleman  has  raised  in 
objecting  to  the  Boyal  Naval  Beserve.  The  first  rests  upon  a  combination  of  figures 
whereby  he  has  endeavoured  to  enlighten  us  as  to  his  notion  of  matters  of  public 
economy,  and  the  two  others  rest  upon  his  assertions,  which  are  not  supported  by 
facts,  and  which  are  contrary  to  reason  and  experience.  In  fact,  some  of  his  asser- 
tions contain  such  extraordinary  mis-statements,  such  disregard  of  events  which  must 
be  perfectly  well  known  to  every  one  who  has  had  the  least  to  do  with  the  Beserve, 
that  I  can  only  account  for  it  on  a  theory,  which  may  be  as  startling  as  some  of  the 
gentleman's  own  statements,  viz.,  that  I  believe  he  must  be  an  ardent  admirer  of  the 
^Naval  Beserve. 

The  Chaibman  :  You  are  really  not  speaking  to  the  paper.  Your  remarks  are 
personal,  instead  of  being  to  the  point. 

A  YisiTOB :  If  the  Chairman  would  only  boar  in  mind  that  every  time  he  intemipta 
a  public  speaker  he  knocks  the  breath  out  of  him.  If  I  were  a  speaker,  I  would  call 
upon  the  audience  to  support  me. 

Mr.  WHiTEHEiJ) :  The  three  points  I  wish  to  draw  attention  to  are,  first,  the 
objection  the  gentleman  has  raised  to  the  Naval  Beserve  on  the  score  of  expense. 
This  is  a  financial  argument.  The  other  is  an  objection  he  has  raised,  in  saying  that 
it  keeps  men  from  joming  the  Navy.  And  the  third  is  the  imputation  cast  upon  the 
men  of  the  Beserve  themselves,  that  they  will  not  be  found  available  when  wanted. 

The  Chaiskak  :  There  is  no  such  statement  in  the  paper. 

Mr.  Whitshsad  :  I  think  there  is. 

The  Ghaibman  :  I  beg  your  pardon  ;  it  is  not  so  asserted  at  all. 

Mr.  Whitehbad  :  The  words  in  the  paper  are,  that  they  may  be  "  backward  in 
coming  forward,*'  and  that  means,  if  it  means  anything  at  all,  that  they  will  not  be 
found  available  when  wanted. 

The  Chaibmait  :  Will  you  speak  to  the  point  ? 

Mr.  Whitbhead  :  One  of  his  objections  is  on  the  score  of  expense. 

The  Chaibhan  :  Then  will  you  speak  to  the  actual  question  of  expense,  and  not 
go  off  into  abstractions  P 

Mr.  Whitehbad  :  It  is  the  Lecturer's  objection  to  Uie  Beserve,  on  the  score  of  ex- 
panse, that  I  wish  to  do  away  with.  I  think  the  Admiralty  ought  to  feel  it  a  rery 
gratifying  fact  that  they  can  have  a  force  of  16,000  men,  well  trained,  well  drilled,  | 

and  able  in  all  respects  to  take  their  station  on  board  a  man-of-war,  when  called 
upon  in  case  of  need.  These  men  are  not  common  ordinary  men  that  you  can  pick 
up  in  the  streets,  the  highways,  and  bye-ways.  QomJb  of  these  men  are,  in  point  of 
pkjfsique,  superior  to  the  men  in  the  Navy.  , 

The  Chatbman  :  There  has  been  no  question  of  that  kind  raised— no  question  of  | 

character. 

Mr.  Whitbhba])  :  The  hon.  gentleman  has  thrown  an  imputation  upon  the  men 
of  the  Beserve,  and  I  merelv  proceed  to  show  that  thev  are  a  valuable  body  of  men. 
Men  who  have  been  rejectea  for  the  Beserve,  it  is  a  well-known  fact,  have  afterwards  I 

been  admitted  into  the  ranks  of  the  Boyal  Navy.    It  ought  to  be  a  eratifying  thing  I 

to  the  Admiralty  to  have  a  force  of  16,000  men,  well  drilled,  and  weU  trained,  ready 
in  time  of  need  for  any  emergency.  They  oueht  to  feel  it  a  gratifying  fact,  because 
they  cannot  get  such  seamen  as  these  anywuere.  Able  seamen  are  not  like  poets. 
Every  one  knows,  mm  JU,  poeta  naseitur.  But  the  able  seaman,  on  the  other 
ktmdf  is  not  bom  an  able  seaman,  but  must  be  formed  by  years  of  toil}  and  by  years 
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of  apprenticeship  to  liis  profession  before  he  can  take  his  rank  as  an  A.B.  The  hon. 
gentleman  says  these  men  will  not  be  found  ayailable  when  they  are  wanted.  This 
imputation  has  been  already  handled  by  those  gentlemen  who  hare  a  better  acquaint- 
ance with  the  seamen  than  I  can  possibly  have. 

The  Chaibmak  :  All  this  is  quite  foreign  to  the  paper. 

Mr.  G-BAY :  If  Mr.  Beddie  says  that  the  Beserve  men  will  be  backwards  in  coming 
I  forwards,  I  submit,  under  correction,  that  it  is  the  duty  of  eyery  man  who  thinks 

!  otherwise  to  controvert  that  assertion  as  strongly  as  he  can. 

Mr.  Beddie  :  Mr.  Beddie  has  not  said  so. 

Mr.  Gbay  :  Mr.  Beddie  has  said  so.  He  has  said  the  seamen  are  backward  in 
coming  forward. 

31r.  Beddie  :  Mr.  G-ray  is  stating  what  is  not  correct. 

Mr.  Quay  :  Will  you  read  the  passage  ? 

Mr.  Beddie  :  No  ;  I  leave  myself  in  the  hands  of  the  Chairman. 

The  CiTAnnffAN :  I  say  this  is  perfectly  foreign  to  the  subject,  and  as  it  is  now  ten 
minutes  to  ten,  I  wiU  now  call  on  Mr.  Beddie  to  answer  the  objections  that  have 
been  raised. 

Mr.  Beddie  :  I  shall  not  pretend  in  the  least  degree  to  reply  to  the  remarks  of 
the  last  speaker.  I  think  they  will  not  be  of  any  disadvantage  to  me,  when  his 
speech  comes  to  be  read  alongside  my  reply,  although  I  have  taken  no  notice 
of  it  I  shall  proceed  to  notice  a  few  of  those  remarks  that  have  been  made 
this  evening,  that  are  worth  replying  to,  while  they  are  fresh  in  my  memory. 
With  reference  to  what  Captain  Colomb  said  last,  about  saving  well  during 
peace,  *in  order  to  pay  well  during  war,  if  I  am  wrong  4n  supposing  that  the 
Landwehr  is  not  an  expensive  force,  ho  has  made  a  point  against  me,  and  I  think 
the  only  one.  As  regards  the  yearly  training  of  the  Beserve  that  I  propose,  as 
not  being  possibly  dispensed  with,  I  can  oiSy  say  that  the  men  of  the  French 
luteripiion  Maritime  are  not  drilled  in  this  vmy.  I  believe,  in  reckoning  the  com- 
parative forces  of  the  Bcserves  of  the  two  countries,  the  whole  90,000  seamen  that 
lonu  the  mercantile  marine  of  France,  as  against  our  350,000,  are  generally  reckoned 
u  all  able  seamen,  from  their  admirable  system  which  passes  their  seamen  from  their 
Navy  into  the  Beserve.  With  reference  to  Captain  Selwyn*s  remarks,  I  must  point 
ont,  as  I  have  done  already  in  my  paper,  that  any  increase  in  the  number  of  boys 
you  like  to  train  for  the  Navy,  will  never  enable  you  to  swell  your  force  suddenly.  You 
nwy  train  a  large  number  of  boys  if  you  choose ;  and  Admiral  Byder,  who  has  pro- 
posed that,  in  the  voluminous  papers  which  he  told  you  he  has  laid  before  suc- 
cessive Boards  of  the  Admiralty,  has  not  only  seen  that  the  consequence  would  be 
that  he  would  have  a  large  excess  of  seamen,  but  he  has  actually  told  us  how  you 
may  get  rid  of  them  when  they  grow  up.  If  you  enter  a  large  nxunber  of  boys 
annually,  they  will  grow  up  whether  you  vnll  or  no  ;  and  if  you  want  to  increase 
yonr  men  by  20,000  or  30,000,  you  could  not  get  them  out  of  the  boys.  When 
you  had  that  large  force  of  147,000  seamen  in  1813,  you  had  no  boys  at  all,  and  that 
force  was  then,  drawn  from  the  comparatively  small'mercantile  marine  of  this  country. 

Admiral  Btdbb:  No  boys? 

Mr.  Beddie  :  No  boys  in  1813. 

Captain  Selwtn  :  It  is  quite  a  mistake. 

Admiral  Bydeb  :  I  thought  there  were  powder  boys  on  board  ship. 

Captain  Selwyn  :  Pardon  me,  Mr.  B^die,  for  just  correcting  you.  I  do  not 
think  you  quite  comprehend  what  I  said.  I  did  not  propose  increasing  the  boys,  but 
increasing  the  whole  number  of  seamen  available  for  the  Nayy. 

Mr.  Beddie  :  Admiral  Byder  spoke  of  increasing  the  number  of  boys.  I  think 
Captain  Selwyn  answered  very  wittily  Captain  Toynbee's  and  Captain  Dawson's 
Utopian  proposition  to  build  cottages  for  our  seamen.  B«ally  those  philanthropic 
jews  are  not  practicable.  If  men  were  in  office,  and  had  to  get  money  from 
Parliament,  they  would  find  the  difficulty  of  it ;  and,  moreover,  if  they  had  as 
auch  experienoe  as  Admiral  Byder  has  of  Government  cottages  (which  we  have 
to  a  very  great  extent  already  in  the  Coast  Quord),  they  would  scarcely,  if  they  were 
men  of  business  at  all,  think  of  putting  forward  such  a  proposition,  which  I  might 
^ost  term  preposterous — 
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Captain  Toynbee  :  I  mean  the  model  lodging-liouaes,  such  as  Waterlow'g  Buildings ; 
they  pay  6,  and  even  10  per  cent. 

Mr.  Bedbie  :  I  beg  leave,  after  three  nights'  diBctisftion,  to  be  now  allowed  to 
reply.  As  I  have  reminded  you,  in  the  Society  of  Arts  discussion,  I  did  not 
wander  from  the  subject.  I  now  oome  to  Captain  Dawson.  He  had  some  diffi* 
culty  to  know  how  to  get  the  Keeerve  men  to  go  into  the  Navy  upon  my  pro- 
position. He  apparently  overlooked  what  is  plainly  put  into  the  paper,  that  a 
part  of  my  plan  is,  to  make  the  Naval  Service  preferred.  It  is  a  course  I  have  long 
advocated,  and  it  is  a  course  advocated  in  the  admirable  book,  which  is  attributed 
to  Admiral  Denman.  The  moment  you  do  that,  there  will  be  no  difficulty  in  getting 
your  men  back.  And  it  is  part  of  my  plan  also — which  appears  to  be  overlooked 
by  those  gentlemen  who  have  been  so  very  quick  in  speaking  upon  it,  but  do  not 
seem  to  have  studied  it  much — a  part  of  my  plan  is,  that  the  retainers  should  be  what 
the  men  receive  for,  say,  good  eotiduot  badges,  and  other  special  qualifications,  and  for 
these  they  would  take  the  pay  with  them,  whether  they  went  into  the  Reserve,  or 
into  the  Navy.  So  I  think  th^e  it  no  difficulty  at  aU,  by  my  plan,  of  engaging  men 
to  return  to  the  Navy  when  you  want  them.  Captain  Dawson  says,  which  is  a  very 
important  fact,  if  it  be  a  fact,  that  our  men,  the  Navy  men,  do  not  go  into  the 
Reserve.  I  was  indeed  thinking  that  that  was  perhaps  a  redeeming  point,  as  regards 
this  Reserve  of  16,000,  that  probably  a  considerable  number  of  them  were  men-of-war's 
men,  who,  even  if  they  had  not  the  benefit  of  an  annual  training,  when  they  foimd  them- 
selves again  in  a  ship  of  war,  woidd  have  been  ready  to  take  their  places  at  the  guns, 
and  do,  after  yean  of  experience,  what  this  gentleman  tells  us  they  can  do  after  28 
days*  training,  when  ti^en  from  the  mercantile  marine.  Tlien,  with  regard  to 
the  Royal  Naval  Volunteers,  I  was  sorry  to  interrupt  Captain  Dawson  about  them ; 
but  the  reason  I  did  so  was,  that  they  have  never  been  regarded  except  as  men  to  be 
called  out  "  upon  an  emergency."  I  should  not  have  mentioned  the  Naval  Reserve 
at  all,  had  it  not  been  that  I  wished  to  propose  a  plan  which  woidd  enable  you  to  man 
your  Navy  in  peace  as  well  as  in  war,  and  not  merely  in  on  emergency.  I  should 
mention  that  when  Sir  William  Parker's  committee  was  formed,  in  1852,  what  wm 
remitted  to  the  committee  to  enquire  into  was,  the  best  mode  of  manning  the  Navy  in 
peace  as  well  as  during  war.  Admiral  Ryder's  statement  (which  has  been  repeated 
even  after  it  has  been  corrected — and  in  ignorance  attributed  to  me)  tliat  the  Reserve 
does  stop  the  manning  of  the  Navy — is  very  serious  and  important.  I  think  I 
have  pointed  out  that  this  was  quite  contrary  to  the  intention  of  the  Board  of 
Admiralty,  who  instituted  the  Reserve,  by  taking  the  tenor  of  the  remarks  in  this 
pamphlet  upon  Naval  Expenditure  ;  and  1  cannot  understand  in  the  slightest  degree 
those  expressions  of  Captain  Dawson's  about  "  breaking  down  the  wall  of  partition" 
between  the  two  services ;  which  phraseology  I  find  he  has  copied  from  the  gallant 
Admiral,  who  tells  us  in  a  pamphlet,  a  copy  of  which  he  was  good  enough  to  send 
me,  that  the  "partition  wall"  between  the  two  services  is  broken  down  by  thi« 
Reserve  ; — as  it  appears  that  though  that  "partition  wall"  is  broken  down,  there  i» 
still,  upon  the  very  theory  of  these  gentlemen,  to  be  a  great  gulf  fixed  between  the  two 
services.  As  Mr.  Gray  put  it,  in  a  very  plain  and  business-hke  manner,  which  came 
well  from  a  gentleman  from  the  Board  of  Trade. 

Mr.  Gray  :  I  object  to  that  statement,  as  I  do  not  represent  the  Board  of 
Trade. 

Mr.  Redbte  :  Perhaps  so  ;  but  I  repeat  it  came  well  from  a  gentleman  from  the 
Board  of  Trade  that  the  merchant  seamen  were  to  take  their  i*etainors,  and  we  were 
to  keep  our  men.  As  regards  Captain  Dawson's  estimate  of  the  waste,  I  am  almost 
sorry  for  him  that  he  should  make  out  that  5,000  taken  out  of  21,000  is  only  six 
per  cent. 

Admiral  Rtdbb  :  In  the  year. 

Mr.  Reddie  :  Never  mind  tliat.  This  waste  is  taken  upon  the  gross  nimibers 
of  men  in  all  the  years,  and  the  percentage  is  the  same.  If  you  take  the  numbers 
you  had  in  1861,  and  tale  the  waste  upon  that,  you  will  not  find  that  you  had  then 
21,000  men  to  deal  with.  I  will,  however,  leave  that.  If  Captain  Dawson  is  content 
to  have  his  estimato  stand,  of  course  it  must  stand.  The  reporters  are  great  men 
in  a  discussion,  and  some  -will  begin  to  repent  of  the  tilings  they  liave  said  in  this 
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Institution  bro  and  bye.  Then  Captain  Bairgon  is  imdcr  one  misapprehension, 
Trhich  I  think  I  can  clear  np.  He  told  lis  that  we  reqnired  to  give  a  bounty  to  get 
men  in  1859 ;  and  that,  before  that,  we  could  not  get  tnem.  I  am  ygty  anxious  that 
Admiral  Ryder  especially  should  understand  the  lacts  of  the  case.  This  is  a  return 
that  has  been  in  his  hands  much  more  than  it  has  been  in  mine. 

Admiral  RYDrR :  What  is  the  heading  of  it  ? 

Mr.  Reddie  :  It  is  "The  Waste  of  the  Nary,"  a  paper  with  which  you  are  well 
leqnainted.  It  is  a  return  that  I  have  always  placed  at  your  disposal,  and  wliich 
you  have  gone  frequently  orer,  but  which  you  do  not  appear  to  hare  mastered.  I 
am  therefore  anxious  that  you  should  keep  in  mind  some  fiicts  that  are  in  it.  And 
IS  Captain  Dawson  seems  to  have  had  the  benefit  of  your  views 

Admiral  Rtdee  :  I  beg  to  say  that  nothing  has  passed  from  me  to  Captain  Dawson 
on  the  subject. 

Mr.  Reddib  :  I  only  say  it  seems  so.    I  dare  say  I  am  mistaken. 

Admiral  Ryder  :  You  are  mistaken. 

Mr.  Rfddie  :  It  is  a  trifling  point  if  it  were  bo,  but  I  want  to  point  out  that  in 
1858-59,  4,365  men  joined  the  Navy  as  "  first  entries,"  and  of  these  8,504  were  pure 
Mue  jackets,  and  consequently  came  from  merchant  ships.  That  was  before  we  gave 
a  bounty.  The  next  year  when  the  bounty  was  paid,  we  entered  11,600  men,  of 
whom  9,976,  or  in  round  numbers  10,000,  were  blue  jackets. 

Commander  Colojtb  :  Wliat  was  the  reduction  of  the  Navy  the  year  before  ? 

Mr.  Reddie  :  There  was  no  reduction  in  the  year  before.  I  am  speaking  of  the 
iirrt  entries. 

The  Chaibmak  :  You  have  got  the  return  :  it  is  "  First  entry." 

Mr.  Reddie  :  I  think  I  have  now  disposed  of  every  point  of  importance  that  I 
recoUect  this  evening.  I  have  not  noticed  the  eloquence  of  Mr.  Wood,  because  I 
did  not  quite  see  how  it  bore  on  what  I  said.  However,  he  will  have  the  benefit 
of  it  all  in  print,  and  those  who  read  my  paper  will  Imve  the  advantage  of  reading 
his  remarks.  I  shall  now  proceed  to  take  the  previous  discussions,  lam  sorry  to 
«y  we  have  not  got  last  mght's  discussion  in  print,  but  I  have  got  the  first,  at  all 
events,  and  I  think  I  have  a  tolerable  recollection  of  the  second.  I  wiU  take  the 
speakers  as  well  as  I  can  seriatim.  Admiral  Ryder,  you  will  recollect,  njoved  the 
adjournment  of  the  discussion,  and  with  that  great  discretion  which  no  donbt 
distinguishes  him,  he  reserved  his  fire.  Captain  Dawson,  however,  would  tell  us 
of  the  admirable  training  that  the  Naval  Reserve  had  undergone,  though  he  said 
they  did  not  fire  their  guns  in  the  "  fly-away  style  "  of  men-of-war's  men.  But  he 
opened  fire  upon  me  m  a  very  "  fly-away  style."  And  not  content  with  opening 
fre  here,  I  &id  he  had  been  opening  fire  Dcforo  in  Fraser*8  Magazine,  He  was 
kind  enough  to  tell  me  of  it,  but  I  have  had  no  time  to  read  his  paper  j  and  after 
that  he  opened  fire  last  week  in  the  Hampshire  Telegraphy  on  the  same  subject ; 
and  he  has  again  spoken  to-night.  But  he  always,  as  far  as  I  can  see,  fires  in  a 
different  direction.  It  is  such  loose  practice  coming  from  a  gunnery  officer,  that 
I  do  not  know  very  well  what  to  mace  of  it ;  as  such  loose  «iot  cannot  all  hit. 
Several  of  them  have  fallen  short ;  several  of  them  have  gone  over  my  head.  I  do, 
however,  find  that  one  shot  hits  my  paper,  that  is  absolutely  to  approve  of  it. 
He  is  very  fond  of  Reserves ;  I  do  not  know  how  many  ho  wants,  but  he 
thinks  I  have  brought  forward  one  very  good  suggestion  to  supply  a  part  of  his 
Beserves.  Why  I  do  not  propose  that  as  a  Reserve,  only  along  with  some  others, 
is  because  I  am  ouite  certain  that  if  you  have  a  real  Rewrve,  such  as  they 
hare  in  France,  or  men  afloat,  or  such  a  Reserve  on  shore  as  they  have  in 
Pmseia,  no  statesman  who  has  the  management  of  the  affairs  of  the  Admiral^, 
and  no  Commander-in-Chief,  would  ever  wish  to  have  a  Reserve  of  less  quaH- 
ilcd  men:— he  would  never  turn  from  men-of-war's  men  to  any  other  class 
of  sailors.  I  say  this  without  depreciating  the  character  of  the  merchant  seamen, 
which  I  beg  leave  to  say  I  have  not  done  m  the  slightest  degree,  or  in  any  manner, 
in  my  paper.  He  thinks  that  the  proposition  that  I  have  made,  to  secure  a 
Beserve  to  fall  back  upon  in  case  of  a  sudden  maritime  struggle,  wiU  not  meet  the 
requirements  of  the  case.  That  shot,  I  Ihink,  falls  short  of  me,  for  I  do  not  know 
that  I  restricted  the  Reserve  to  any  number.    The  difficulty  I  should  have,  as  I 
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fihnll  hereafter  bIiow  when  I  come  to  Admiral  Byder's  figures,  would  be  raUier  to 
restrict  the  amouijit  of  the  Beserre,  than  to  get  it  up  to  16,000.  Of  course,  as  I 
have  said,  the  breaking  down  of  the  "  wall  of  partition  "  seems  merely  a  way  of 
talkine  about  the  thing ;  for  in  Captain  Dawson's  speech  on  the  first  night,  be  had 
scarcely  expressed  hin^lf  in  these  terms,  when  he  went  on  to  saj  that  according  to 
his  mode  of  manning  the  Nayy,  he  would  never  require  to  get  men  from  the  meicmmt 
service !  Therefore,  we  mignt  just  as  well  have  the  wall  up  as  have  it  down,  if  we 
are  not  to  get  men  from  uie  merchant  service.  These  are  contradictions  wbicb  I 
cannot  imderstand ;  and  I  think  when  people  come  to  study  these  things  a  Httle  more 
calmly  than  they  have  managed  to  do  in  this  Institution  on  this  occasion,  they  will 
perhaps  change  their  opinions  upon  some  of  these  points.  But  there  is  one  other 
point  in  Captoin  Dawson's  speecui  the  first  evening,  which  I  shall  notice,  for  I 
reserve  his  difficulties  about  the  merchant  seamen  until  I  come  to  deal  with 
Mr.  Ghray,  who  is  perhM>s  more  responsible  for  those  figures,  as  to  which  he  inter> 
fered  to  correct  me.  I  come  now  to  the  last  point  in  Captein  Dawson's  speech. 
He  wishes  the  Beserve  to  be  three  times  its  present  size.  He  wishes  that  we  had 
not  only  16,000  men,  but  48,000  men ;  and  what  is  his'  reason?  His  reason x»: 
"We  might,  perhaps" — ^he  speaks,  you  observe,  with  very  great  caution— "we 
"  might,  perhaps,  be  able  to  lay  our  hands  on  30,000  or  40,000  in  case  of  war." 
This  is  very  much  like  the  loss  we  have  got  here  between  the  21,000  and  the 
16,000.  You  are  to  have  48,000,  and  perhaps  you  may  be  able  to  lay  your  hands  on 
80^000  or  40,000  of  them !  I  do  not  Imow  whether  these  gentlemen,  who  have  been 
accusing  me  of  attacking  the  merchant  seamen,  will  also  attack  the  gallant  Captain. 
— ^I  am  quite  sure  if  they  do,  they  will  have  a  volley  in  return,  **  For  (he  ad<&)  we 
"  must  allow  a  large  margin  for  persons  whom  we  could  not  get " — a  margin  of 
between  8  and  18  thousand ! — 

Commander  Dawson  :  Sickness  must  be  allowed  for. 

Mr.  Bedbeb  :  Well,  about  sickness  in  the  Naval  Beserve,  if  we  remember  that  a 
Volunteer  must  be  a  British  subject,  free  from  infirmity,  under  thirty  years  of  age, 
I  must  say  that  the  fiulures  on  account  of  sickness,  that  result  in  death  toe  verj 
large — frightfully  large.  Then  we  have  to  deduct  for  men  who  have  joined  tiie  Navy 
473 1  and  for  men  discharged  953.  Both  he  and  Admiral  Byder  speak  of  weeding 
this  Beserve,  and  you  see  it  has  been  weeded.  Then  there  is  the  number  who 
have  died — no  less  than  1,523;  and  then  there  are  the  men  who. took  their 
retainers  for  a  time,  and  never  come  back,  2,285 ; — Total  waste,  5,234. 

Admiral  Bydeb  :  In  seven  years  ? 

Mr.  Beddib  :  How  many  had  you  seven  years  ago  in  the  Beserve  ? 

Admiral  Bydeb  :  None. 

Mr.  Beddie  :  Just  so.  Six  years  ago  you  had  not  3,000.  It  is  within  much  less 
than  &ye  years  that  the  bulk  of  these  men  have  been  enrolled,  and  ^one  from  jou. 
It  is  no  use  tryine  to  blind  the  .eyes  of  any  one  about  this  question.  It  is  quite  dear 
that  nothing  comd  be  done  upon  my  paper,  and  still  less  upon  any  speech  delivered 
here,  without  a  thorough  inquiiy  by  competent  persons.  It  is  quite  dear  from  the 
whole  tenor  of  my  paper  that  I  never  thought  of  anything  else ;  therefore,  I  have 
been  the  more  surprised  at  the  extraordinary  tone  that  has  distinguished  many  of 
the  speakers  throughout.    I  now  come  to  the  Chairman. 

Commander  Dawbon:  Before  you  leave  me,  would  you  allow  me  to  say  that 
nothing  personal  to  yourself  has  been  said  by  me  ? 

Mr.  Beddie  :  The  Chairman's  remarks  I  need  not  go  into,  for,  on  the  whole,  I  do 
not  think  he  had  an  opportunity  of  going  into  the  full  scope  of  the  question.    As  he 

gut  it,  he  was  rather  favourable  to  my  views.  Then  I  come  to  my  friend  Captain 
elwyn.  His  remarks  to-night  I  have  already  replied  to.  His  remarics  on  a  fonner 
occasion  were  also  like  Captain  Dawson's,  somewhat  in  a  "  fly-away  style,"  if  he  will 
excuse  my  saying  so.  He  had  written  an  article  in  the  "  Nautical  MkffaEine"  some 
six  years  ago,  and  he  thought  proper  to  read  it.  It  is  all  in  print,  so  Uiat  if  what  I 
say  regarding  it,  is  not  justified,  it  will  be  quite  clear  that  it  is  not ;  and  those  who 
read  the  report,  can  read  the  gsdlant  Captain's  remarks,  along  with  my  few  words  of 
comment.  I  should  call  his  system  a  mode  of  **  dismanning  the  Navy."  It  was  to 
scatter  men  anywhere  and  everywhere  over  the  world ;  it  was  to  be  nothing  but  a 


Digitized  by 


Googk 


ON  MANNING  THE  NAVY.  351 

fjstem  of  diBchargmg.  The  men  were  to  go,  and  thej  were  to  come  back,  and  they 
were  to  find  purses,  and  money  was  to  be  paid  them ;  and  if  thej  came  back,  well, 
ind  if  not,  never  mind.  Haying  discharged  all  his  men  but  one,  a  warrant  officer 
with  a  grievance ;  he  blew  him  away  as  he  fired  his  last  sun  at  a  target  of  foolscap 
ind  red  tape.  I  should  not  have  noticed  this  at  all,  if  it  had  not  related  to  an 
office  with  which  I  am  noi  connected.  If  he  will  permit  me  to  indulge  in  a  little 
etprU  de  corpg^  I  may  say  that  I  am  quite  certain  that  this  ffrierance  must  have 
been  refused  a  hearing,  tf  ii  w<u  refused  a  hearing  at  Whitehall ;  and  I  think  it 
i  pi^  that  Naval  Officers  should  come  here  with  such  idle  tales  of  grievances ; 
which  is  only  upon  a  level  with  Captain  Toynbee's  reading  the  opinion  of  an 
individual  gunner  to  tell  us  how  to  man  the  Navy.  How  does  he  know  how  to  man 
the  Navy?  It  is  trifling  with  the  question;  Captain  Selwyn  will  forgive  me 
nying  so,  for  there  is  no  man  in  this  Institution  whom  I  usually  listen  to  with 
greater  respect.  But  I  am  now  on  my  defence,  and  I  am  sure  he  would  not  liko 
to  see  me  with  my  hands  tied,  and  not  able  to  give  shot  for  shot.  I  might  also  say, 
with  regard  to  this  red  tape  and  foolscap,  that  although  my  antecedents  were  gone 
into  in  a  veiy  strange  manner  the  other  night,  my  antecedents  in  connection  with 
the  Navy  were  not  gone  into.  There  is  not,  perhaps,  any  man  who  can  more  freely 
ippeal  to  the  Naval  Officers  in  this  coimtry,  as  one  who  is  known  to  be  not  much 
given  to  red  tape,  and  who  hkes  foolscap  still  less.  But  the  Capttdn  wound  up 
with  a  very  curious  remark,  making  an  antithesis  between  statistics  and  facts,  as 
if  any  statistics  that  were  of  the  slightest  value  could  be  inconsistent  with  iacts. 
It  may  be  true  that  statistics  may  be  abused,  and  may  be  little  understood.  I  am 
a£raid  when  I  go  a  little  further  in  answering  the  objections  that  have  been 
ureed  to  my  paper,  or  in  noticing  the  views  that  have  been  advanced  against  it, 
I  uiall  be  obliged  to  point  out  how  statistics  may  be  very  curiously  handled  indeed. 
Still  statistics  so  fax  are  fiicts.  As  regards  those  figures,  of  course  you  perceive  they 
out-number  mine  tenfold.  In  fi^,  with  regard  to  those  figiires  of  mine,  there  has  been 
no  argument  advanced  bearing  upon  them.  I  come  now  to  the  Admiral's  figures. 
Yon  will  all  recollect  how  he  spoke  of  the  pouring  out  of  the  men — the  continuous 
•errioe  men  and  the  non-oontinuous  service  men — pouring  out  of  the  fleet.  In 
that  he  was  quite  correct,  and  what  he  va^ely,  although  in  strongish  language 
asierted,  I  will  give  you  figures  to  confirm.  I  am  still  confining  all  this  discussion 
.  of  figures  to  the  last  five  years  which  the  Admiral  himself  has  chosen.  Previous 
to  ttot,  we  were  increasing  the  Navy,  and  the  state  of  things  was  very  different. 
Since  then,  we  have  been  reducing  it.'  I  do  not  want  to  make  out  a  strong  case,  and 
I  confine  myself  to  the  five  years  when  the  Admiral  was  at  Spring  Gardens,  and 
bwws  something  about  it.  Well,  Sir,  the  waste  of  seamen  according  to  our  estimate 
of  waste  in  Somerset  House,  from  casualties  that  cannot  be  controUed,  was  in  those 
five  years,  23,985  men.  We  call  that  a  waste  often  per  cent.,  but  the  men  paid  off 
to  the  shore  in  the  same  period — I  take  this  from  the  statement  which  has  oeen  in 
Admiral  Ryder's  hands  longer  than  it  has  been  in  mine — the  waste,  as  he  called  it,  of 
men  paid  off*  in  the  same  period,  was  no  less  than  29,182.*  Then  if  I  am  right  in 
calling  that-  23,985  a  waste  of  ten  j)er  cent.,  and  if  I  were  to  add  another  waste 
equal  to  29,182,  I  should  not  say  the  waste  was  14  per  cent.,  but  upwards  of 
20  per  cent.  At  all  events  those  two  round  sums  of  men  who  left  the  Navy  in 
those  five  years  amount  to  53,167.  I  am  speaking  hero  merely  of  seamen — of 
seamen  only,  not  marines,  not  boys,  not  Officers.  But,  Sir,  unless  a  man  were  a 
bottle  conjurer,  and  could  go  on  pouring  out  and  pouring  out,  it  is  quite  clear 
that  if  53,167  men  left  the  Navy  in  that  time,  and  we  have  a  Navy  still  in  exist- 
ence, there  must  have  been  men  coming  in.  I  shall  be  very  precise  in  letting  you 
get  to  the  whole  bottom  of  this  mystery  of  "  pouring  out."  On  the  first  of  April, 
1861,  we  had  43,022  of  these  seamen.  We  entered  (as  vou  will  find  at  page  15  (292) 
of  my  paper),  during  that  period  from  the  Ist  of  April,  1861  up  to  the  31st  March, 
1866,  a  period  of  five  years,  31,207  men,  and  we  grew  out  of  our  boys — ue. — we 
rated  boys  as  men — to  the  extent  of  12,247.  That  makes  a  total  of  86,476  men  ; 
tnd  when  you  abate  from  that,  the  53,167  that  I  have  told  you  of— the  23,000 

*  Vide  Table  II,  appendix  A.,  p.  856. 
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who  died,  deserted,  or  slipped  througli  our  fingers  througli  casaalties,  and  tbe  29,000 
odd,  that  were  discharged  to  the  shore  and  paid  off — when  you  hare  allowed 
for  these,  you  hare  38,309  seamen  rcmaiiiing,  which  was  precisely  the  number  ire 
had  in  Her  Majesty's  ships  on  the  81st  March,  1866.  Now  there  is  no  oocasioQ, 
in  my  opinion,  for  any  of  these  complicated  tables.  I  hare  given  you  in  simple  num- 
bers the  main  result.  I  will  say  with  regard  to  those  statistics  that  I  got  them  from 
precisely  the  same  source  as  Admiral  Kyder.  They  are  not  picked  out  by  me  indi* 
riduaUy  from  the  ship's  books.  I  haTc  a  Taluablc  staff  of  gentlemen  in  one  branch 
of  my  office,  under  the  superintendence  of  one  of  the  most  able  and  conscientioitt 
public  servants  that  I  beliere  we  hare  under  Her  Majesty :  I  speak  of  Mr.  Orawftnd 
Harrison ;  and  he  and  his  raluable  staff  hare  supplied  those  figures  to  us.  I  thinl 
the  Admiral  should  not  be  so  tender  about  my  questioning  his  tables,  nor  should 
he  be  so  pertinacious,  as  if  we  had  short  memories,  m  telling  us  ^iit  Wl 
figures  up  to  a  certain  extent  were  checked  in  our  department.  There  is  no 
doubt  about  that.  But  all  these  figures  were  not  checked,  for  these  are  his  workings 
nnd  his  deductions,  from  the  simple  figures  we  gare  him.  I  think  there  was  no 
man  here  last  evening  who  understood  in  the  slightest  degree,  what  Admiral  Ryder 
meant  when  he  alleged,  that  we  could  not  get  men  to  enter  the  Navy  to  ainr 
jn*eat  extent,  while  he  told  us  they  were  always  pouring  out.  I  must  say  that  I 
think  there  was  not  a  single  person  present,  except  the  Admiral  himsdf  and 
Mr.  Gray  (who  said  that  all  that  Admiral  Ryder  said,  he  was  prepared  to  say),  who 
understood  how  it  was  possible  we  could  hare  a  Navy  existing,  and  still  require 
£4,000,000  to  pay  their  wages  and  their  victuals,  if  the  naen  were  always  pouring 
out  and  none  were  coming  in.  Well,  thus  far,  I  have  been  speaking  of  the  Navy 
as  a  whole  ;  but  there  was  a  more  specific  point  that  the  gallant  Admiral  bron^ht 
forward,  not  for  the  first  time,  as  regards  the  entry  of  seamen.  The  gallant  Admiral 
c«lled  at  ray  ofllce,  aft«r  it  was  settled  that  I  was  to  read  a  paper  on  "  Mamriiv? 
the  Navy  **  at  this  Institution. 

Admiral  Rtdek  :  Pardon  me,  I  was  not  a  party  to  that,  for  I  did  not  hear  of  it 
till  afterwards. 

Mr.  Reddie  :  He  came  and  discussed  those  statistics,  and  he  told  me,  in  the 
presence  of  a  gentleman  in  my  office — the  gentleman  who  supplied  him  with  the 
figures  fir>m  which  he  has  worked  out  his  tables — he  told  me  of  my  ignorance 
in  not  knowing  that  he  had  been  imable,  as  Comptroller  of  the  Coast  (fuard,  to 
enter  men.  Now,  it  was  no  part  of  my  business  to  know  that  the  Admiral  had 
orders  to  enter  men  and  coxdd  not  do  it.  An  order  of  that  kind  comes  to  my  ofHce, 
and  it  is  noted  there,  but  as  I  have  not  to  manage  the  entry  of  the  men,  when  he 
told  me  this,  I  very  good-naturedly  replied  to  him,  pointing  to  thoee  men  sho^au  ii 
the  tabic  at  page  15  (292)  of  my  paper,  that  if  he  was  not  fortunate  enough  to  get  men, 
other  Officers  could.  Well,  you  will  find  in  the  years  1866-7  the  seamen  toted 
were  37,300,  and  the  Coast  Guard  afloat  2,614.  If  you  add  these  together  (and 
it  is  not  a  very  hard  sum)  and  divide  by  2,614,  you  will  find  the  Coast  Guard 
forms  no  large  proportion — only  a  fifteenth  part  of  the  whole  number  afloat! 
That  will  explain  to  you  why  I  did  not  go  int<)  particulars  whether  a  fifteenth  part 
had  got  men,  and  whether  the  whole  81,000  had  been  got  in  the  other  ships.  But  I 
mav  also  say  that  out  of  the  81,000  that  entered  at  that  time,  if  the  Coast  Guard 
bad  only  done  its  fair  share,  and  entered  a  fifteenth  part  of  the  81,207,  the  ships 
imder  the  gallant  Admiral's  command  (although  you  are  aware  he  was  not  in  the 
ships,  but  at  Spring  Gardens)  should  have  supplied  2,080  men,  out  of  the  whole 
number.     And  how  many  did  he  supply?     He  supplied  no  less  than  2,631. 

Admiral  Rtbbk  :  Of  pure  blue  jackets  ? 

Mr.  Rrddie  :  The  Admiral,  I  have  told  you,  entered  2,681  men,  or  661  men 
more  than  his  proper  share,  in  proportion  to  the  rest  of  Her  Majesty's  ships, 
and  curiously  enough  he  entered  552  pure  blue  jackets,  and  not  only  552  of  these 
pure  blue  jackets  altogether,  but  men  direct  from  merchant  ships  (first  entry  men 
in  addition  to  709  pure  blue  jackets,  old  men-of-war's  men.  That  is  my  replj, 
8ir,  to  the  charge  of  ignorance  (now  publicly  repeated  here)  as  regards  the  entries  of 
seamen  in  the  Coast  Guard  ships  under  the  control  of  the  gallant  Admiral.  I 
come  now  to  one  very  important  branch  of  the  subject.     I  might  have  noticed 
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some  more  of  Uie  gallani  Admirars  remarks,  but  I  TpR  not  say  anything  more 

ftbout  them,  because  I  think  I  liare  sufficiently  shown  by  those  fects  that  they  are 

T«ry  confused  figures  that  he  has  put  before  you.    I  might  mention  before  I  go  on 

to  another  part  of  the  sutriect>  that  the  present  number  of  seamen  in  the  fleet  is 
36^790,  just  about  500  under  the  vote,  and  about  200  imder  the  vote  from  the  1st 
of  April  next. 

Admiral  Bydeb  :  Pure  blue  jackets  ? 

Kr.  Bbddis:  Not  pure  bluejackets. 

Admiral  Rtdeb  :  Perhaps  you  will  distinguish  between  the  two  ? 

Mr.  BsDDiS :  In  this  pf^>er  I  have  giyen  the  seamen  of  all  classes,  and  not  usually 
distinguished  pure  blue  jackets  ;  only  when  I  say  pure  blue  jackets,  I  mean  pure 
blue  jackets.  In  discuiBsing  this  question,  you  must  remember  that  the  other 
stamen  are  in  their  places  on  board  ship  just  as  necessary  as  them,  and  these 
constant  interruptions  are  really  uncalled  for.  During  the  course  of  Mr.  Qray's 
remarks,  both  on  the  first  erening,  when  he  interrupted  Captain  Dawson  to  put  us 
light  about  figures,  and  to-night,  ne  stated  that  the  numbers  of  seamen,  or  rather 
t£d  numbers  Arming  the  crews  of  the  merchant  navy  were  considerably  lees  than 
trhat  I  had  stated. 

Mr.  Gbat  :  What  I  said  was,  that  the  crews  available  in  the  United  Kingdom 
wsfs  under  that  number.    I  presume  you  did  not  catch  the  point. 

Mr.  Reddie  :  The  first  evening  I  think  you  said  they  numbered  only  197,643. 

Mr.  Gray  :  I  wish  to  say  that  what  you  say  is  a  mistake. 

Mr.  BsDDiE  :  I  hope  Mr.  Gray  has  now  said  what  he  wants  to  say ;  I  can  then  go 
on.  Very  well,  the  850,000  which  I  took  from  the  Board  of  Trade  returns  included, 
as  I  am  perfectly  aware,  men  and  boys  in  registered  vessels  belonging  to  the  United 
Iingdom,  to  the  Channel  Islands,  the  Isle  of  Man,  and  to  the  British  dependencies 
abroad.  I  don't  know  where  Mr.  Gray  got  the  exact  sum  197,648,  but  it  is  of  veiy 
little  consequence.  I  hare  the  Board  of  Trade  returns  here.  I  find  he  has  taken 
1865,  instead  of  last  year,  but  that  is  exclusive  of  river  steamers.  I  find  from  the 
Board  of  Trade  returns  that  we  have  860,000  men  in  the  registered  vessels  alto- 
gether, and  199,736  belong  to  England  alone,  excluding  Scotland,  excluding  Ireland, 
excluding  Ghiemsey  and  «fersey,  where  we  have  actually  a  training  ship,  and  exclud- 
ing the  isle  of  Man.  If  you  take  all  these  in,  and  I  don't  know  why  these  are  to  be 
iSTered,  there  are  255,6&4  men ;  and  in  the  British  possessions  abroad  there  arc 
94,369.  I  think  it  shows  how  small  a  view  of  a  very  large  question  may  be  taken, 
when  a  gentleman  from  the  Board  of  Trade  comes  here  and  wishes  to  exclude  from 
eonsideration,  as  valueless  with  reference  to  this  subject,  the  94,000  who  are  in  these 
rsssels  abroad.  These  crews  of  vessels  are  in  vessels  belonging  to  a  great  extent  to 
the  North  American  colonies.  In  Nova  Scotia  and  Prince  Edward's  Island  alone 
there  are  about  20,000,  and  in  Newfoundland  and  Canada  (Quebec  and  Montreal) 
and  New  Brunswick,  more  than  20,000  besides.  That  is  40,000  of  them  in  the  North 
•American  Colonies;  and  if  we  had  had  a  brush  with  America ;  I  should  like  to  know 
whether  men  drawn  from  these  vessels  to  aid  the  men  required  in  the  fleet,  would 
ttot  have  been  much  more  valuable  than  men  at  home  ? 

The  Chaibvan  :  And  more  available. 

Mr.  Brddis  :  More  available,  and  therefore  much  more  valuable.  Moreover  ther- 
aie  very  excellent  seamen,  I  am  told*  The  commerce  of  England  is  dispersed  au 
orer  the  world,  and  there  are  17,000  or  18,000  of  those  crews  of  merchant  vessels  in 
India,  and  more  if  we  include  Ceylon.  There  are  about  10,000  or  11,000  in  Australia. 
You  know  the  Australians  are  to  have  a  ship  of  war  sent  to  them,  and  quite  recognise 
that  tbe;^^  are  one  with  us  as  regards  the  defence  of  the  kingdom.  Well,  Sir,  that  alone, 
I  think,  is  worthy  of  considenSion ;  and,  as  I  have  idrea(^  stated,  even  if  you  reduce 
those  men  by  any  vanishing  process  you  may  chooser-something  like  this  fluxional 
draiQ  which  Adxniral  Byder  has  applied  to  the  fieet. 

Admiral  Bydeb  :  I  did  not  go  into  fluxions  at  all. 

Mr.  Beddis  :  Mr.  Gray  in  like  manner  reduced  the  able  seamen  of  the  merchant 
•errice  to  72,000,  and  he  did  so  apparently  with  papers  in  his  hand  ;  and  yet,  with 
the  same  paper  in  my  hand,  where  he  gets  72,000  able  seamen,  I  get  13,600  petty 
officers  belonging  to  the  same  service,  and  I  get  in  the  a<\joining  liue  18,000  ordinary 
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seamen,  to  say  nothing  of  the  engineers,  bojs,  stokers,  and  firemen — and  I  do  not 
know  what  we  should  oo  in  steamers  without  them.  In  fact  there  has  been  an  at- 
tempt to  minify  our  mercantile  resources,  and  therefore  by  comparison,  I  supposf , 
to  magnify  the  numbers  of  the  Boyal  Naral  Beeerye.  But  eren  this  350,000  comes 
short  of  the  mark  :  they  are  only  the  crews  of  regUUred  vesteh,  and  I  belicTe  if 
you  have  a  proper  system  of  manning  the  Navy,  and  a  proper  system  of  attracting 
the  sea&ring  population  of  this  great  coimtry,  vou  may  be  able  to  draw  from  your 
shores  other  men  besides  the  crews  of  registered  vessels, — ^men  who  have  cot  6€«-legs, 
and  men  who,  very  shortly,  would  be  made,  under  the  training  they  would  receive  on 
board  Her  Majesty's  ships,  first  ordinary  and  then  able  seamen.  That  beine  the  case, 
I  think  it  would  be  almost  a  discredit  to  this  country  if  we  could  not  avail  ourselTCS 
of  those  large  numbers — this  enormous  foundation  for  a  reserve  which  we  poAsess ; — 
and  it  is  no  mere  opinion  of  mine  to  say,  that  the  mercantile  marine  should  form  the 
basis  of  our  reserves,  the  basis  of  our  saiety  as  a  nation.  The  same  opinions  have  been 
expressed  (I  grant  you  it  is  some  time  ago)  by  the  gallant  Admiral  in  a  paper  pubhshed 
in  combination  with  Mr.  Graves,  the  member  for  Liverpool,  in  1860  ;  and,  in  fact, 
throughout  the  Manning  Committee's  Blue  Book  of  1852,  and  the  Manning  Com- 
mission's Blue  Book  in  1859,  you  will  find  that  completely  recognised.  Now,  Sir,  I 
think  I  have  pretty  nearly  answered  all  the  pertinent  objections  that  have  been 
raised  to  my  paper.  I  do  not  recollect  any  point  that  requires  clearing  up  that  I 
have  not  touched  on.  I  had  the  pleasure,  a  few  weeks  ago,  of  congratulating 
Mr.  Gh»y— 

The  (mAiBKJkN  :  Mr.  Gray  spoke  in  a  jocular  way. 

Mr.  Beddie  :  Well,  I  shall  be  good  tempered  with  him,  and  as  jocular  as  you  like. 
I  had  the  pleasure  of  congratulating  him,  I  say,  on  his  well-deserved  promotion,  and 
I  should  have  been  quite  glad  to  see  him  here  '*  bearing  his  blushing  honours  thick 
upon  him ;"  but  I  must  say  it  is  strong  language  to  use  to  a  gentleman  who  comet 
here  to  read  a  paper  in  this  Institution,  to  tell  him  that  his  propositions  are 
"  monstrous ;"  to  tell  him  that  he  is  throwing  out  a  suggestion  of  a  sinister  kind  to 
the  Naval  Beserve,  and  a  threat  to  the  Naval  Beserve ;  and  when  a  gentleman 
stands  there  and  says  he  blushes  for  me— 

Mr.  Gray  :  I  id  not  use  the  word  "  sinister,"  and  I  did  not  blush  in  that 
sense. 

Mr.  Beddie  :  You  did  not  make  the  charge  of  the  sinister  "  suggestion"  and 
"  threat,"  but  you  did  use  the  word  "  blush." 

Mr.  Gbay  :  Not  in  th^t  sense.    I  blushed  for  yon. 

Mr.  Beddib  :  I  can  only  say  he  quoted  the  war  cry  of  an  English  monarch,  but 
I  think,  with  the  sentiment  of  Shylock,  he  exclaimed  tJiat  the  Beserve  woidd  stick 
by  their  bond— that  the  men  had  made  a  good  bargain,  and  would  stick  to  it.  I 
proposed  a  more  equitable  thing,  which  I  l^lieve  the  Naval  Beserve  men  would  be 
most  anxious  to  adopt.  I  believe  they  would  be  ashamed  to  belong  to  a  reserve  on 
terms  which  it  was  proved  would  prevent  their  entering  the  Navy.  Their  very 
conduct  on  the  occasion  of  the  "  Trent"  aff'air,  as  volunteers,  shows  that  the^  are 
better  than  their  volunteer  defenders.  No,  says  Mr.  Gray,  they  shall  have  thcu*  £6 
of  cash !  And  I  find  in  to-day's  Times  there  seems  to  be  a  similar  charge  against 
the  Board  of  Trade  by  a  writer  under  the  signature  of  "  Beta,"  who  says  that  the 
Board  hold  to  the  Act  of  Parliament  with  regard  to  the  unpaid  wages  of  seamen, 
as  Mr.  Gray  would  hold  to  his  bond  with  rega^  to  this  retaining  fee. 

Mr.  Gray  :  Is  that  your  paper  ? 

Mr.  Bedpib  :  It  is  in  reply  to  what  you  stated.  In  conclusion,  Sir,  I  will  say 
that  I  brought  forward  this  paper  with  the  view  of  devising  the  best  means  in  my 
power  for  preventing  a  great  evil  which  was  either  imminent  or  had  actually  oocurred 
through  the  institution  of  the  Beserve.  Admiral  Byder  had  stated  that  it  has 
actuaUy  occurred.  I  never  mentioned  his  name,  and  I  alluded  to  his  statement  in 
the  most  delicate  manner  imaginable.  I  merely  alluded  to  the  fact  that  some  people 
consider  that  the  Beserve  is  stopping  the  entry  of  seamen  into  the  fleet ;  but,  in 
justice,  I  also  pointed  to  the  entry  of  31,000  seamen  during  that  period.  But 
when  I  did  so,  I  was  not  at  all  myself  without  apprehension,  and  I  stated  so  in  the 
paper,  that  although  we  have  got  men  hitherto,  we  might  not  get  them  so  readily 
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hereafler.  And  I  will  tell  jou  what  so  fiir  justifies  this  opinion.  It  will  be  found 
in  the  table  (p.  292),  which  is  a  very  valuable  table,  short  as  it  is,  if  it  is  conned  and 
considered  carefully — you  will  find  that  while  we  entered  81,000  during  that  period, 
including,  in  round  numbers,  12,000  bluejackets,  the  number  of  bluejackets  entered 
as  "first  entries"  from  merchant  ships  last  year  was  only  485,  whereas  in  1861-62  it 
vas  1,414.  And  I  find  in  going  bacK  in  our  statistics,  that  we  have  generally  had 
iboat  as  many  first  entries  of  pure  blue  jackets  as  of  men  who  had  serred — old  men- 
of-war's  men — ^but  that  has  not  been  the  case  last  year,  because  then  we  only  had  485 
SI  against  1,136  old  men-of-war's  men.  You  will  see  that  the  number  is  diminishing, 
whereas  of  seamen  of  all  classes  we  are  getting  the  same  number.  It  has  been  told 
jou  also  to-night  that  men  who  have  been  rejected  by  the  Beserye  as  not  good  enough, 
hsTe  actually  gone  to  the  Boyal  Nayr  afterwards.  Now,  Sir,  I  think  that  a  very 
serious  matter.  I  cannot  understana  how  any  gentleman,  with  professions  of 
patriotism,  or  a  desire  to  see  the  Nayy  of  Ensland  what  it  ought  to  be,  can  consider- 
It  satisfiictory,  that  the  Queen's  ships  should  have  the  refuse  of  the  merchant  ser- 
vice!  I  say  we  should  have  the  pick  of  the  merchant  service  ;  and  yet  not  with  the 
riew  of  robbing  the  merchant  service,  but  of  enriching  it.  What  I  propose  is,  that 
men  who  are  not,  at  all  events,  well-qualified,  should  come  to  us  during  peace,  when 
we  have  time  for  that  sort  of  work,  and  be  qimlified ;  and,  after  they  are  qualified,  by 
•erring  in  a  Queen's  ship  for  three  or  five  years,  as  they  do  in  France — where  they 
manage  things  better  than  we  do  here — then  we  shall  turn  them  over  to  the  merchant 
serrice,  giving  them  (and  I  think  very  properly),  if  they  will  engage  to  come  back  when 
wc  want  them,  a  certain  "  retainer,"  as  represented  by  their  qualifications,  say  as 
seamen-gunners  and  good-conduct  men.  They  will  take  those  quaBfications  with  them 
as  standmg  benefits  into  the  merchant  service,  and  keep  them,  of  course,  and  earn  fresh 
korels  when  they  come  back  to  us.  I  certainly  see  nothing  in  this  proposition  t<y 
excite  the  iro  of  any  class  of  men,  whether  they  belong  to  Uie  commercial  marine  or 
the  Boyal  Navy.  I  am  quite  sure  of  this — and  I  wrote  it  in  1860,  before  the  Naval 
Iteeerve  was  in  operation — that  the  merchant  ships  cannot  wish  to  be  manned  till  the 
ITaTy  secures  them  upon  the  sea.  Therefore,  our  having  a  Naval  Beserve  upon  this 
principle,  both  gives  you  a  larger  number  of  well-trained  seamen,  for  the  merchant 
service,  and  it  gives  you  security  upon  the  ocean.  At  this  late  hour  I  must  say 
no  more.  I  must  thank  you  for  the  kind  way  in  which  you  have  heard  me.  There 
has  been  a  little  smart  firing,  but  I  think,  when  the  paper  and  the  discussion  come 
to  be  read,  that  I  have  nothmg  to  be  ashamed  of. 

The  Chaibhan  :  I  will  not  take  up  your  time  in  making  any  further  remarks,  but 
I  will  make  only  one  remark  upon  an  observation  of  Mr.  Gray's,  that  I  do  not  think 
when  he  was  reducing  the  number  of  seamen  from  350,000  to  70,000,  he  saw  the 
force  of  Now,  if  it  be  really  so,  that  instead  of  having  350,000  seamen  to  draw  oiu' 
contingent  reserve  from,  we  have  only  70,000,  it  becomes  a  very  serious  matter,  aud 
a  douDie  reason  whv  we  should  have  a  reserve  to  provide  for  those  contingent  forces, 
and  not  one  whicn  will  provide  only  in  case  of  a  declaration  of  war.  I  am  sure 
you.  will  ^ow  me  to  thank  Mr.  Beddio  for  his  paper. 
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Pdr.  Reddie.] 


AppBirBix  A.,  Tabcb  n.,  referred  to  on  p«ge  851. 


Tew. 

Boys  trained  in 
Koyal  Nary. 

"Waste  "of  Seamen 
from  Deaths  and 
other  Oasnalties. 

Seamen  discharged 

on  paying  off 

Ships. 

Seamen  of 
all  classes. 

Pure  Blue 
Jackets. 

Seamen  of 
all  classes. 

Pure  Blue 
Jackets. 

Seamen  of 
all  classes. 

Pure  Blue 
Jackets. 

In  1861-62 

In  1862-63 

In  1863-64 

In  1864r-65 

In  1865-66 

2,982 
3,094 
2,635 
2,040 
1,496 

2,864 
2,980 
2,517 
1,899 
1,470 

6,865 
5,089 
4,386 
3,831 

3,815 

5,097 
8,560 
8,166 
2,124 
2,007 

7,017 
7,554 
4,415 
5,777 
4,419 

5,221 
5,286 
3,188 
3,204 
2,862 

Totals 

12,247 

11,730 

23,985 

15,954 

29,182 

19,261 

KoTB. — In  the  above  Table  officers  are  excluded.  In  1866-66  the  arerage  number 
of  pure  blue  jackets  borne  was  21,097,  the  "  watte  '*  upon  whidi  number  (2,007),  it 
will,  therefore,  bo  observed,  was  under  10  per  cent.  It  the  men  paid  off  (2,362)  be 
added,  the  loss  would  be  obviously  more  than  20  per  cent.  In  the  aame  year  the 
"  waste  **  upon  7,007  boys  borne  was  430,  or  about  7  per  cent.  only. 
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[Ryder.]  Appendix  B.     Table  I. 

Seamen  in  the  Navif  (afloat) y  shomng  the  Monthly  Decrease  aud 
Increase. 


Continuous  Service, 


I 
Number.  'Decreaie. 


19,939 
19,881 
19,914 
19,744 
19,843 
19,606 
19,602 
19,479 
19,330 
19,071 
19,297 
19,228 
18,920 
19,106 
18,937 
18,923 
18,767 
18,762 
18,610 
18,375 
18,270 
18,240 
18,197 
18,327 
18,320 
18,238 
18,379 
18,266 
18,158 
18,146 
18,158 
18,105 


-  68 

-m 

-237 
-104 
-*  23 
-149 
-259 

-74 
-303 

-169 

-  14 
-156 

-  5 
-152 
-235 
-105 

-  30 

-  43 

-"7 


-113 
-108 
-  12 

-'53 


2,661 
827 


1,834 


Increase. 


•f  83 
+  '99 


4  226 
+  186 


+  130 
+  141 

+  **12 


827 


Non-Continuous  Sorrice. 


Number. 


Decreaae. 


8,868 
4,070 
4,036 
4,199 
3,680 
3,829 
3,648 
3,601 
8,447 
3,524 
3,314 
3,348 
3,250 
3,252 
3,220 
3,247 
3,084 
8,115 
3,107 
2,999 
3,019 
3,128 
2,947 
2,950 
2,881 
2,848 
2,833 
2,730 
2,678 
2,654 
2,597 
2,559 


-  34 

-519 

-181 
^147 

-  54 

-210 


-  80 
-163 

-  8 

-108 

-181 

-*69 

-  38 

-  10 
-103 

-  52 

-  22 

-  57 

-  38 


2,112 
817 


1,295 


Increase. 


+  203 
+  163 
+  149 

+  77 
+  34 
+  2 
+  27 
+   31 


+   20 
+  109 


817 


mition  in  the  number  of  6oii4"|  TNotwithstanding  all  entries  and 

K  teamen  in  the  Royal  Navy  in  32  I  q  i  oq  J      re-entries  of  seamen,  and  the 

viz.,   from    March,   1864,  [  *'i^^*'  T      addition  of  about  4,000  young 

«r,  1866 J  (.    seamen  rated  from  boys. 

oy  'who  is  rated  a  seaman**1 

>  vacancy,  we  must  add  the  1 

af  boys  so  rated  to  the  above  }-  4,000 

on  to  obtain  the  waste  of  I 

luring  the  interval J 

\ondflde  seamen  in  the  32*1  „  ^qq  /or  12*7  per  cent,  per  annum  en 
I  ^Wa-j^     21,000. 
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[Admiral  Ryder.]  Appendix  B.    Table  II. 

The  Annual  Waste  of  hoTik  fide  Seamen  in  the  Soyal  Navy  from  all  eamsei  since  18S1. 


1  April,  1861 


1  April,  1862 


1  April,  1868 


1  April,  1864 


1  April,  1865 


1  April,  1866 


1  April,  1867 


Afloat      46,446 
Coast   1 
Gnard    V  4,000 
on  shore  J 

Afloat      43,547 

Coast    1 

Quard    V  8,850 

on  shore  J 

Afloat       43,034 

Coast    1 

Guard    V  4,500 

on  ^hore  J 


45,10928,685 


42,008 


Afloat       41,614 
Coast    1 
Guard    V  4,000 
on  shore  J 

Afloat       40,680 

Coast    1 

Guard    V  4^000 

on  shore  J 


42,418  23,968 


Afloat      89,914|88,809 
Coast    1 
Guard    V  4,200 
on  shore  J 

Afloat 
Coast    1 
Guard    V 
on  shore  J 


25,399 


40,731 


22,375 


21,097^ 


4,107 


3,286 


10,318-8,347-6,971-2.864-4,107 


8,846-2,580-6,266-2,980  -  3,2^3 


1,431 


1,593 
1,278 


6,854-2,406-3,948-2,617  -  L431 


6,828-1,886-3,492-1,899  « 1,593 


4,869-1,621-2,748-1,470  - 1,278 

I 


11,695 


36,215  11,790  23,425 


11,730 


11,691 
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[Admiral  Ryder.]         Appendix  B.    Table  III. 

The  WaHe  of  bonft  fide  Sefimen  in  each  year  shown  in  percentage  of  the  number  qf 
bonA  fide  Seamen  on  Ship's  Booke  on  the  1st  April  of  each  year. 


Yean. 

1. 

Loss  firom  all 
causes. 

2. 

Eint  Entries 
andBe- 
entries. 

8. 

The  Waste, 

being  the 

difference  of 

the  last  two 

columns. 

4. 

Boys  rated 
Seamen. 

6. 

The  Uncom- 
pensated 
Waste 

being  the  dif- 
ference of 

the  last  two 
columns. 

1861-62 
1862-68 
1868-€4 
1864-66 
1865-66 

81-4      - 
80-8       - 

2..        i 

1 
22-2      - 

,.•5      J 

.        10-2       - 

.  ,..  J 

7-Q      - 
7-2      - 

3       21  -2       - 
.      ...8       - 
.      16-5       - 

.  „.,  J 

-       12-3        - 

8-7       - 
■       10-4       . 
9-9       - 
7-9       . 
6-6       - 

■  12-6 
3       11-4 

6-6 
.        6-7 

5-8 

NoTB. — ^In  estimating  what  the  waste  of  bond  fide  seamen  is  likelj  to  be  three 
jean  hence,  afl  a  guide  to  the  number  of  boys  to  be  entered  this  jear,  we  shall  find 
that  there  are  fourteen  outlets. 

I.  Casualty  Waste, 

This  is  the  only  waste  reco^ized  as  such  by  Hr.  Beddie.  It  amounted  to  about 
9*5  per  cenU  in  1865-66,  and  is  belieyed  to  include : — 

8.  Discharged  on  pension. 


1.  luTaliding. 

2.  Death. 

3.  Discharged  to  shore  (previous   to 
paring  off). 

4.  Desertion. 

5.  Discharged  with  disgrace. 

6.  Discharged  as  objectionable. 

7.  Discharged  by  purchase. 


9.  Discharged  per  order. 

10.  Discharged  on  request. 

11.  Discharged  for  incompetency. 

12.  To  the  shore  on  oontmuous'serrice 
engagement  ceasing  (prerious  to  pay- 
ing off). 


II.  Payiny  off  Waste. 

This  takes  place  among  the  non-continuous  serrice  men,  and  amounted  apparently 
to  about  8  per  cent,  in  1865-66. 

m.     Waste  arising  from  men  sent  to  Coast  Chtard  ashore. 

Owing  to  the  Coast  Ghiard  ashore  having  nearly  reached  their  normal  state  as  to 
Age,  we  must  anticipate  that  a  much  larger  number  of  volunteers  firom  the  fleet  will 
be  required  annually,  vii.,  1*8  per  cent.,  instead  of  under  1  per  cent. 

Probable  waste  for  the  future  in  the  bond  fide 
Seamen  serving  afloat «  9*5  -I-  3*  •«•  1*8  -14*3 


VOL.  XI. 
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[Admiral  Ryder.]  Appendix  B.    Table  IV. 

Skawitiff  the  Annual  Supply  of  Boi/s  each  year  to  repl<tce  the  Waste  of  Seamen. 


Piol>8l>leftitan 

Supply  of  Yonag 

Fifrt  Class 

Seamen  trom 

Boft  aefcuaUy  in 

Boys  who 

Total 

OojB  rated  Meo. 

B071  Voted. 

the  Serrioe  on 

Boyileft 

were  entered 

Supply  of 

aUoiring  them 

Ut  April,  each 

Boys 

Training 

in  H.M.S. 

Boys  to 

two  yean  ss  Itt 

Yean. 

year. 

entered  in 
Training 

Ships  for 

••  Excellent," 
andtheBoya] 

^.^^T* 

Class  Bojrs  pre- 
Tioni  to  being 

Shipe 

Nary  gene- 

being the 

eadiyear. 

each  year. 

rally,  inde- 
pendent of  the 

Sum  of 
Cols.  6 

ingarateof 

7  per  cent,  per 

In 

In 

Trahiing 

and?. 

annum  after 

Afloat. 

Tndninff 
Shlpt. 

Afloat 

Training 
Ships. 

Ships. 

leaTingthe 
Training  Ship. 

1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 

1  April, 

6,554 

2,000 

9,938 

1861. 

Bojflfor  train- 
ing ships  not 

diating 

uished. 

968 

1  April, 

6,963 

2,500 

7,421 

1,871 

}  2,210.. 

1 2,351.. 

}  1,870.^ 
*• 

1862. 

1,520 

412 

1|932 

1  April, 

6,966 

2,500 

6,813 

2,210 

.- 

1863. 

'1,611 

260 

1,871.^. 

1  April, 

4,886 

2,500 

4,862 

2,703 

1864. 

4^320 

3,000 

4,483 

2,242 

*  1,847 

176 

2,022..' 

\  1.644 

1865. 
1  April, 

4,586 

2,760 

4,739 

2,404 

-  2.116 

'•1,596 

86 

1,681...^ 

\  1.618 

,_ 

^^ 

_ 

"~ 

-   — 

— 

— 

~ 

\\748 

1867. 

_^ 

^^ 

\m 

1  April, 

— 

-. 

... 

_ 

1868. 

Total.. 

•• 

•• 

'• 

•  • 

8,647 
For  foil 

6,574 
r  years. 

7,506 

6,467 
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[Admiral  Ryder.] 


Appendix  B.    Table  V. 

Supply  of  Boys. 


Average  Number  of 

£oj8  on  Ship's  Books 

each  jear. 

Number  of 

Boys 

entered 

each  year. 

Number  of 

Boys 
RatedMen 
each  year. 

Bemarks. 

Tear. 

Number. 

1858-59 
1869-60 
1860-61 
1861-62 
1862-63 
1668-^ 
1864-65 
1866-66 
1866-67 
1867-68 

6,006 
8,888 
9,418 
9,523 
8,519 
7,479 
6,880 
6,883 

1,935 
5,244^ 
8,607.\ 
3,246}/ 

2>67S  \ 

1,790 
2,279     - 

1,866 

1,643 

1,747 

\  2,864 

\V980 

\**2,517 

•,'••1,899 

'•1,470 

If  we  carefully  study  this  Table, 
we  shall  ascertain  that  about  29 
per  cent,  of  every  100  boys  that 
are  entered  in  the  training  ships 
are  wasted  before  they  are  rated 
men  in  sea-going  ships. 

So  that  in  order  to  rate  1,000 
young  seamen  from  boys  in  the 
course  of  the  year,  1,408  boys 
must  hare  been  entered  in  some 
previous  year;  and  as  about 
3,000  young  seamen  are  required 
every  year,  4,224  boys  should  be 
entered  in  training  ships  every 
year. 
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Friday,  May  31,  1867. 

Lteut.-Genebal  sir  GEORGE  ST.  P.  LAWRENCE,  K.C.S.I.,  C.B., 

in  the  Chair. 


THE  COMMUNICATIONS,  COMMERCIAL  AND  MILITARY, 
BETWEEN  THE  STEPPES  OF  CENTRAL  ASIA  AND  HIN- 
DUSTAN, 

By  Colonel  R.  A.  Shafto  Adaib,  F.R.S.,  A.D.C.  to  the  Queen. 

The  Chairman  :  I  have  the  pleasure  to  introduce  to  you  Colonel 
Shafto  Adair,  who  has  kindly  consented  to  lecture  on  the  routes, 
military  and  commercial,  between  British  India  and  Central  Asia,  a 
subject  which,  although  of  the  greatest  importance  to  us,  is  but  little 
underatood  in  England. 

Colonel  Adair:  It  probably  has  very  seldom  happened  that  a  sub- 
ject which  has  been  submitted  for  discussion  in  this  theatre  has 
occupied  prominently,  at  the  same  time,  the  attention  of  the  public ; 
and  when  we  are  deaUng  with  a  matter  which,  as  you.  Sir,  have  well 
observed,  is  of  the  utmost  importance  in  the  imperial  relations  whicb 
connect  India  with  this  coimtry,  it  is  perhaps  fortunate  that  it  is  «>, 
for  looking  at  the  weight  which  the  opinions  of  the  members  of  this 
Institution  carry  with  them,  not  only  in  this  countiy,  but  throughout 
the  civilized  world,  incorrect  impressions  might  be  prodiiced  of  the 
favour  or  disfavour  with  which  a  particular  policy  is  received  by  the 
public,  if  it  had  been  the  subject  of  deliberate  discussion  before  the 
members  of  the  Institution.  Therefore,  had  I  been  at  all  aware — could  I 
have  supposed— that  the  subject  of  to-day's  lecture  woydd  have  so 
suddenly  assumed  the  prominence  to  which  it  is  entitled  in  the  public 
press,  and  in  the  public  mind,  I  should  have  deliberated  whether  I  had 
noi  Dtitter  request  from  the  Council  permission  to  withdraw  or  postpone 
this  lecture,  or  to  substitute  sou^ie  Other  subject.  But  standing  here 
with  the  consciousness  that  I  have  not  adopted  a  foregone  conclusion, 
that  I  am  not  prepared  to  recommend  any  policy  which  will  be  affectea 
by  what  is  m  the  pubUc  press,  I  trust  I  shall  not  only  myself  be 
acquitted  of  any  idea  of  improperly  applying  the  weight  that  attaclies 
to  discussions  from  this  desk,  to  the  subject  on  which  I  sbaU  address 


Digitized  by 


Googk 


THE  COMMUNICATIONS,   ETC.  363 

yon,  but  that  the  Council  also  will  not  be  supposed  to  express  an 
opinion  on  points  which  are  not  already  prepared  for  decision. 

The  pubUc  mind  has  indeed  been  deeply  stirred  on  this  subiect,  and 
it  is  somewhat  remarkable  that  on  the  very  same  day  that  the  letter 
from  Calcutta  which  has  given  rise  to  so  much  comment  was  published 
in  this  country,  the  approbation  of  one  of  our  highest  scientific 
societies — ^the  Royal  Geographical — was  given  to  an  Officer  who  had 
been  mainly  concerned  in  scientific  proceedings  having  reference  to 
this  very  subject.  I  find  that  in  the  proceedings  of  the  Koyal  Geogra- 
phical Society,  the  "  Founder's  medal  was  conferred  on  Admiral  Alexis 
"Boutakoff,  of  the  Russian  Imperial  Navy,  for  being  the  first  to 
"  launch  and  navigate  ships  in  the  Sea  of  Aral,  an  achievement  which 
"  led  to  the  establishment  of  steam  navigation  on  that  sea,  and  up  the 
**  great  river  Jaxartes,  into  the  heart  of  Turkestan  j  also  for  his  subse- 
"  quent  successful  survey  of  the  chief  mouths  of  the  Oxus,  in  the 
"  Khanat  of  Khiva.  In  having  proved  that  the  Jaxartes  of  the 
"ancients  (the  Syr-Daria  of  the  Asiatics),  which  flows  into  the 
"  northern  end  of  the  Sea  of  Aral,  is  a  stream  which  steam  vessels 
"  can  navigate  for  upwards  of  500  miles  above  its  mouth,  a  safe  line 
"of  communication  between  Europe  and  China,  through  Western 
"  Turkestan,  was  first  laid  open  to  Europe.  While  Britain,  therefore, 
"  holds  her  own  high  road  to  India  and  China  by  the  ocean,  Russia, 
"  after  trading  overland  for  centuries  with  Western  China  imder  great 
"  difficulties,  owing  to  the  intervention  of  barbarous  and  hostile  tribes, 
"  has  opened  out  for  herself  a  course  along  which,  by  the  interposition 
"  of  small  protective  forts,  she  will  have  a  safe  trade  through  Turkestan 
*'  with  the  Celestial  Empire." 

So  much  relates  to  the  services  rendered  to  science  by  this  distin- 
guished Naval  Officer ;  and  you  will  agree  that  the  recognition  has  been 
well  deserved. 

With  regard  to  the  inferences  that  are  to  be  drawn  therefrom,  my 
impression  is,  that  it  will  not  be  difficult  to  find  reasons  for  supposing 
that  that  extension  of  geographical  science  which  has  been  viewed 
with  apprehension,  will,  in  the  end,  tend  not  only  to  the  advantage  of 
the  countries  conterminous  with  the  Syr-Daria,  but  also  to  that  of  Asia 
at  laree,  and  of  the  two  great  empires  by  whose  fiat  the  destinies  of 
Asia,  humanly  speaking,  must  be  regulated. 

Yet  there  are  other  impressions  abroad  in  India  amongst  our  fellow 
subjects,  in  the  localities  where  they  are  best  able  to  form  an  opinion  of 
the  results  likely  to  be  obtained  by  that  development  of  Russian 
scientific  power.  It  appears  from  the  Calcutta  Gazette,  in  a  letter 
of  the  27th  April,  that  general  alarm  and  uneasiness  extend  through 
India  with  regard  to  these  advances  of  which  I  am  speaking,  that 
astonishment  is  expressed  at  the  inactivity  of  our  policy,  which  those 
on  the  spot  are  perfectly  capable  of  estimating,  and  of  expressing  an 
opinion  upon.  But  this  also  appears,  which  gives  better  hope  for 
the  future  of  our  Indian  Grovemment  than  almost  any  one  fact — that 
whatever  is  matter  of  impoi-tance  in  the  arrangement  of  our  poUcy,  is 
now  the  free  subject  of  discussion  amongst  the  natives  and  through 
the  press.    Officers  who  h^ve  been  in  India  know  well  how  difficult  it 
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was  to  ascertain  the  truth  of  Bazaar  reports.  They  know  how  impos- 
sible it  was  to  penetrate  the  secrets  of  the  native  Coui-ts,  and  the 
intrigues  of  native  diplomacy.  Give  India  a  free  expression  through 
her  press  of  what  her  people  think,  and  the  rumours  of  the  Bazair 
will  be  converted  into  truths,  and  the  secrete  of  diplomacy  will  no 
longer  exist  to  entangle  us  in  our  relations  with  the  native  Govern- 
ments, 

I  estimate,  then,  ad  of  great  importance  these  remarks  coming  from 
India.    I  will  not  at  this  point  enter  upon  the  policy  that  I  should  be 

frepared  to  say  might  result  in  accordance  with  the  suggestions,  but 
will  merely  call  your  attention  to  the  fact  that  these  reports  are  in 
existence ;  that  the  public  mind  of  India  is  disquieted ;  and  that^  in 
sober  judgment.  Without  sacrificing  one  atom  of  the  honour  of 
England,  without  sacrificing  one  shred  of  the  power  and  prestige  with 
which  we  are  bound  to  invest  our  Indian  Government,  means  of 
adoption  to  the  new  system  which  must  prevail  in  Asia  will  be  found, 
and  England  will  have  no  reason  to  repent  the  change,  or  the  policy 
which  she  may  be  induced  to  adopt  in  accordance  therewith. 

But  now  to  commence  with  the  subject,  from  which  I  should  not 
have  made  this  diversion  but  for  the  accident  of  public  notice :  "  The 
*'  Conmiunications,  Commercial  and  Military,  of  the  Steppes  of  Gentrd 
"  Asia  with  India." 

My  attention  was  directed  to  this  subject  as  long  ago  as  last  year. 
Her  Majesty's  Indian  Department  had  prepared  a  most  elaborate  system, 
showing  the  caravan  routes  as  they  have  existed  for  some  time,  the 
principal  marts  of  commerce,  the  points  at  which  tnde  and  commerce 
may  be  diverted  from,  or  flow  into  India,  and,  as  I  assume,  with  the 
purpose  of  considering  some  enlarged  system  of  commercial  expansion 
such  as  has  not  hitherto  been  originatea  or  Y^orked  into  one  contiuaooB 
plan.  It  occurred  to  me  that  possibly  having  so  much  of  foundation 
and  accurate  knowledge  from  which  the  basis  of  an  argument  conld 
be  derived,  that  it  might  not  be  without  advantage,  especially  wbeo 
we  have  so  man^  Indian  Officers  competent  to  correct  with  their 
enlightened  criticism  mistakes  and  erroneous  statements,  to  bring 
this  matter  prominently  before  the  Institution.  The  Council  Assented 
to  my  wishes,  and  the  next  step  was  to  obtain  permission  to  have  a 
copy  made  of  the  Government  map.  I  applied  to  the  Secretary  of  the 
Ixidian  Museum,  Dr.  Watson — I  hoped  we  mi^ht  havo  been  favoured 
with  his  presence  on  this  occasion — and  he,  with  the  utmost  liberality, 
placed  all  the  materials  at  my  disposal. 

I  have  also  reason  to  believe — I  imagine  it  will  come  within  the 
knowledge  of  many  Indian  Offioerg— that  there  are  many  unexplored, 
or  if  not  altogether  unexplored,  unnoted  passes  to  the  northward  and 
north-west  of  India,  through  which  Ofticers  in  their  excursions  on 
leave  have  penetrated,  of  which  they  have  preserved  such  records 
and  accurate  statistical  details  as  will  be  exceedingly  valuable  on  a 
future  occasion.  Circumstances  have  prevented  me  from  availing 
myself  of  the  very  obliging  permission  of  the  Indian  Department  of 
access  to  those  documents.  I  appreciate  the  liberality  of  the  offer, 
and  i*ejoice  to  think  that  a  magazine  of  such  information  is  within  reaoh. 
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•Now,  I  spoke  of  the  two  great  empii-es  on  whose  influence  the 
destinies  of  Asia  will  rest ;  and  for  the  purpose  of  to-day's  argument, 
I  mean  the  Asia  that  lies  eastward  of  the  Persian  frontier  and  of  the 
Ural  Mountains.  Properly  speaking,  Siberia  can  hardly  be  included  in 
Asia  as  regards  Asiatic  characteristics,  for  it  is  a  country  under  Euro- 
pean Government,  and  not  only  under  European  Government,  but 
under  the  predominant  influence  of  European  laws,  habits,  and  religious 
observances.  Still  I  shall  have  to  deal  with  the  southern  frontier  of 
Siberia,  and  so  far  include  it  in  the  great  Asiatic  system. 

There  are  four  great  masses  of  power  in  Asia.  Now,  the  **  balance 
of  power,''  as  it  has  been  called,  has  occupied  the  attention  of  diplo- 
matists from  tlie  time  when  a  regulated  system  of  diplomatic  inter- 
course arose  on  the  ruins  of  the  feudalities  of  the  Middle  Ages.  The 
maintenance  of  this  dogma  has  probably  caused  more  wars  than  even 
dynastic  ambition  or  the  baseness  of  favourites.  It  is  proverbially 
difficult  of  handling  where  the  matter  in  dispute  is  of  small  moment, 
and  amongst  States  occupying  comparatively  small  spaces,  and  where 
an  habitual  equipoise  is  more  or  less  well  assured ;  but  to  maintain  the 
"  balance  of  power  "  becomes  of  an  enormous  and  excessive  importance 
when  it  is  between  nationalities,  faiths,  nations,  occupying  portions  of 
a  large  continent.  The  four  great  influences  are :  the  Kussian ;  the 
Chinese,  with  the  vast  dependent  tribes  of  MongoKa,  the  Khalkas, 
the  Kalmucks — the  affiliated  Chinese,  as  they  may  be  styled,  who 
profess  a  variety  of  the  same  Buddhism ;  England  is  the  third ;  and 
the  great  mass  of  Mahomedan  and  Kaffir  tribes  and  nations,  in  the 
Asiatic  sense,  forms  the  fourth.  The  question  on  which  we  are 
speaking  this  day  will  afTcct,  to  a  great  extent,  the  future  position  of 
that  fourth  division  of  Asiatic  society,  as  independent  communities. 

And,  first,  with  regard  to  the  mode  in  which  the  influence  of  that 
great  people  who  form  the  Empire  of  Russia  has  been  obtained. 
Surely  "they  are  a  wise  and  an  understanding  people,"  who,  for 
generation  after  generation,  without  pause,  without  hesitation,  without 
relaxing  a  distinct  and  decided  mode  of  action  in  the  slightest  degree, 
have  persevered  year  by  year  in  the  Russian  poUcy,  a  policy, 
whatevpr  the  estimate  that  may  be  formed  of  it  in  Europe,  that  has 
benefited  largely  the  vast  regions  of  Siberia  over  which  it  has  ex- 
tended. It  is  barely  300  years  since  Russia,  itself  an  aggregation  of 
conquered  kingdoms,  found  a  bold  adventurer  who  dared  to  look  east- 
ward from  the  slopes  of  the  Ural,  and  to  discover  for  himself  what 
manner  of  tribes  and  regions  lay  beyond  those  mighty  mountains  and 
those  misty  steppes  which  are  now  within  the  second  line  of  the 
Russian  frontier.  Yermak,  the  Cossack,  in  1580,  gained  a^  tnily  a 
new  empire  to  Russia  as  Columbus  to  Spain.  Then  began  the  Russian 
system  with  well  developed  thought,  careful  intelligence,  moving  on 
day  by  day,  first  eastward,  then  southward,  employing  all  the  mar- 
vellous machineiy  that  accident  and  nature  have  placed  at  the  disposal 
oF  the  Czar  to  consolidate  its  resources,  till  at  length  the  power  which 
in  1580' knew  not  where  to  plant  a  sentry  beyond  the  Ural,  in  1867 
has  \\s  advanced  post  at  Djuzzak,  within  a  few  leagues  of  the  capital 
of  Timoor. 
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It  is  striking  to  observe,  on  the  Russian  territory,  the  second  fron- 
tier, or  rather  an  original  frontier  of  civilization  within  the  second,  or 
southernmost  Hue ;  and  this  frontier  is  studded  in  its  length,  far  away 
into  the  eastward,  by  forts  which  became  cities,  and  by  cities  which  have 
become  centres  of  commerce.  Passing  from  Orenburg  to  Orsk,  and  on 
the  alternative  or  northern  line  from  Perm  to  Ekaterineburg,  Omsk, 
Tomsk,  Tobolsk,  Krasnoiarsk,  thence  eastward  to  Irkoutsk,  are  found 
the  marks  of  that  deliberate  progress  which,  being  based  upon  com- 
merce, has,  Hke  all  operations  that  result  from  scientific  and  bene- 
ficent principles,  produced  its  marvellous  result  in  the  increase  of  the 
Russian  Empire.  But  after  a  time  it  would  seem  that  the  mineral 
wealth  of  the  Siberian  territory  attracted  their  attention,  and  the 
frontier  was  pushed  southward  to  the  centre  of  engineering  operations 
at  Bamaoul,  and  to  its  southern  dependencies  of  Semipolatinsk  and 
the  mining  stations.  Bamaoul,  it  would  seem,  is  destined  to  be  one  of 
the  great  centres  of  power  in  Siberia,  and  so  far  will  Russia  consoli- 
date the  pmrely  European  system  of  administration. 

Now,  the  history  of  her  advance  is  very  remarkable.  Russia 
possesses  the  services  of  a  race  eminently  warriors  and  eminently 
merchants — the  Cossacks.  The  Cossack  can  fight  and  he  can  bargain; 
he  can  abide  and  he  can  endure,  and  he  can  advance ;  he  can  assimi- 
late with  the  tribes  with  which  he  comes  in  contact,  and  he  has  a 
hardihood  and  fidehty  which  leaves  nothing  to  be  desired  in  the 
character  of  a  colonizing  soldier.  Judge  from  the  remarkable  history 
of  the  foundation  of  a  city,  destined  to  be  very  important — the  city  of 
Kopal — ^in  1846  or  1848.  The  most  instructive  writer  that  has  de- 
scribed Siberia  and  the  Amoor,  Mr.  Atkinson,  tells  us  that  he  found  a 
Captain  of  Russian  artillery  of  the  name  of  Abakamoff  in  a  gorge  near 
the  Ala-tau  range.  He  had  marched  for  40  days  through  rough 
coimtry  with  six  guns  and  a  hundred  men.  He  had  established  him- 
self in  log  huts  with  his  soldiers  for  the  winter,  to  await  the  spring, 
which  would  bring  down  with  it  the  usual  implements  of  Russian 
power,  and  lead  to  the  foundation  of  a  new  colony.  And  thus  Russia 
is  served.  On  the  remotest  points  of  her  frontier,  an  inteUigence  Is 
visible  which  beats  directly  in  unison  with  that  of  St.  Petersburg. 
Wherever  her  rule  passes  her  rule  is  uniform ;  and  on  the  waters  of 
the  Baikal,  that  inland  sea,  the  regulations  of  the  Russian  Navy  are 
doubtless  as  faithfully  observed  as  in  the  summer  cruizes  in  the  Baltic. 
This  brings  the  frontier  to  the  lowest  point  southerly  to  which  it  had 
reached  previously  to  the  later  campaigns  in  Turkestan. 

Thence  moving  onward  in  accordance  with  the  circumstances  of  the 
times,  and  I  am  not  here  to  criticise  the  Russian  policy,  the  Rus- 
sian columns  pass  up  the  Syr-Daria,  occupy  Tashkend,  Khodjend, 
Kokhan,  and  finally  halt  at  Djuzzak.  I  do  not  refer  to  the  suggestions 
of  the  press,  which  do  not  belong  to  the  dignity  of  a  discussion  on  the 
acts  of  a  friendly  nation.  Those  considerations  may  be  dealt  with  by  the 
public.  But,  in  fact,  the  Russian  is  now  fii'mly  established,  and  along 
the  whole  of  the  Siberian  frontier  there  is  no  single  point  in  front  of, 
or  athwart  wliich,  the  communications,  military  and  commercial,  that 
have  direct  or  indirect  relation  to  India,  must  not  pass,  and  be  observed. 
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We  now  come  to  the  great  basin  lying  between  the  ranges  of  the 
Indian  hiUs  and  the  plains  of  China.     It  is  inhabited  by  a  race  that 
preserve,  as  we  have  seen  in  our  last  war,  the  mihtary  chaiacteristics 
of  the  hardiest  who,  under  Jenghis  Khan  and  Timoor,  swept  Europe 
well  nigh  from  east  to  west,  and  under  Baber  founded  a  mighty  em- 
pire.   With  regard  to  the  commerce  of  Asia,  this  great  basin  naay  be 
called  the  basin  of  production.    It  is  confined  at  ita  outlet  within  a 
narrow  gorge  by  the  projecting  salient  of  Russian  temtory  south  of 
Kopal,  and  the  northern  salient  of  Hindustan,  where  the  Hindoo- 
Koosh  rears  its  crests,  and  the  Himalayas  have  passes  into  the  Indian 
Peninsula.   Therefore,  the  communications,  considered  in  their  strictest 
and  direct  sense,  are  reduced  within  a  very  small  and  narrow  earth- 
fiorface.     Passing  westwards  they  converge  at  the  centre  of  Asiatic 
commerce  at  Bokhara.     With  regard  to  India,  currents  of  traffic  are 
diverted  from  the  main  stream  of  commerce  which  flows  with  even 
flux  and  reflux  eastward  and  westward,  and  diverges  through  Tibet, 
by  Khoten,  Lch,  and  Lassa,  and  the  passes  that  lead  down  through 
the  Cashmerian  territory  into  the  plains  of  India.     Sweeping  round  the 
north-western  promontory  of    the  Hindoo-Koosh,  they  proceed  to 
Herat  and  Cabul,  and  may  ultimately  be  determined  in  no  incon- 
siderable degree  to  Kurrachee,  and  thence  to  the  Western  Coast  of  the 
Indian  Peninsula.    There  are  subsidiary  streams.    There  is  the  com- 
merce that  seems  to  flow  backwards,  as  we  might  almost  say,  or 
westward  and  eastward,  through  the  passes  of  the  Nepaul  hills,  and 
converges  at  Calcutta.    Again,  there  is  a  point  not  so  directly  con- 
nected with  the  trade  of  Central  Asia  as  those  previously  indicated — 
but  which  no  survey  of  Indian  commerce  could  be  complete  without 
considering — ^the  dep6t  at  which  the  resources  may  eventually  be 
drawn  and  concentrated  from  the  south-western  provinces  of  China, 
tenmnating  by  communications  on  the  sea  at  Moulmein.     It  may  be 
recollected  that  some  years  since  a  distinguished  Officer  of  the  Royal 
Navy  proposed  to  estabhsh  a  communication  with  the  south-western 
provinces  of  China,  and  especially  with  Yun-nan.     This  plan  has  been 
submitted  to  Chambers  of  Commerce  in  this  country  on  several  occa- 
sions.    The  Indian  Government,  it  is  beUeved,  has  pronounced  against 
the  scheme,  but  the  Chambers  of  Commerce  are  of  opinion  that  such  a 
route  is  pmcticable.    Looking  at  the  proposed  route  with  such  infor- 
mation as  is  at  present  attainable,   it  appears  that,  with  certain 
developments  of  railway  or  water  transit,  it  is  not  um'easonable  to 
suppose  that  the  expected  traffic  might  be  developed,  and  for  this 
reason :  it  would  pass,  it  is  true,  through  a  barren  country,  but  to 
open  out  a  coimection  between  the  abounding  Burmese  territory  and 
the  swarming  plains  of  South- Western  China  is  of  such  fair  promise 
that  loss  on  the  special  cost  of  transit  might  judiciously  be  en- 
countered. 

The  last  portion  to  be  considered  is,  that  Turkestan,  Afghanistan, 
the  Khanats,  and  the  still  unconquered,  or  at  all  events  insubordinated, 
reeions  of  the  Kirghis,  are  all  concerned  in  the  Indian  traffic.  And 
taking  Bokhara  as  the  central  point  from  which  commerce  is  to  radiate, 
it  appears  to  me  that  too  much  attention  cannot  be  paid  on  our  part  to 
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the  interest  that  India  has  in  the  connection  with  these  countries,  both 
in  a  commercial  and  from  a  military  point  of  view. 

Bokhara  has  been  defined  to  be  the  commercial  centre  of  Asia.  The 
points  of  ultimate  destination  are  Nijni  Novg<cMX)d,  in  the  line  of  St. 
Petersburgh ;  of  Trebizond,  important  in  the  Mddle  Ages,  but  of  which 
the  importance  has  very  much  diminished ;  of  Bombay,  drawing  its 
ccmununications  from  Kurrachee ;  of  Calcutta,  drawing,  to  a  certain 
extent,  the  resources  of  the  basins  of  Thibet ;  of  Moulmein,  which 
eventually  will,  it  is  to  be  hoped,  be  placed  in  direct  relation  with 
South-Western  China  by  land;  and  of  Pekin,  which  has  a  special 
and  peculiar  influence  on  the  commerce  of  Eastern  Siberia  and 
MongoUa. 

I  attach  much  importance  to  the  consolidation  of  our  means  of 
transport  on  commercial  routes,  because  where  the  merchant  travels, 
the  soldier  marches ;  where  the  merchant  brings  his  wares,  the  soldier 
finds  his  stores ;  where  the  native  feels  the  confidence  that  draws  his 
produce  to  the  bazaar,  the  soldier  gets  the  daily  supplies  which  are 
necessary  to  his  support,  the  General  forms  his  magazines,  and  thence, 
a  basis  of  operations. 

Now,  with  regard  to  the  points  of  destination,  Bokhara  has  settled 
communications  with  Khiva ;  and  Tashkend,  which  has  now  passed 
under  the  Russian  sovereignty,  with  Samarkand,  with  Cashgar,  and 
with  Yarkand  especially  as  a  dep6t  for  the  Eastern  Siberian,  and  Cis- 
Himalayan  commerce,  and  for  a  large  proportion  of  the  Chinese 
trade.  To  Pekin  there  arc  two  routes  over  which  communication 
is  made  with  Eastern  and  Central  Siberia.  These  routes  must  be  of 
high  antiquity  as  forming  the  means  of  communication  with  Eastern 
and  Central  Siberia  before  the  country  had  become  generally  arranged 
and  policised  under  Russian  rule.  There  is  additional  reason  for  this 
opinion,  since  on  the  most  easterly,  lies  the  city  which  is  recognized  as 
the  chief  residence  of  the  Lama  of  the  Northern  Buddhists;  audi 
make  particular  remark  upon  this  point,  because  I  desire  before  I 
conclude  to  advert  to  a  subject  which  has  not  yet  generally 
attracted  notice,  and  yet  materially  concerns  civilization,  Russian  or 
English. 

With  regard  to  the  destination  of  commerce,  Bombay,  Herat,  and 
Cabul,  are  intermediate  depdts  of  concentration  and  diffusion.  Many 
speculations  have  been  formed  as  to  the  possibility  of  establishing  or 
perpetuating  fairs  and  markets  on  that  line,  and  we  know  from  the 
records  of  that  noble  public  servant  who  perished  in  Cabul  by  the 
assassin's  hand,  how  largely  he  derived  information  from  the  inhabi- 
tants of  remote  districts  who  frequented  those  fairs. 

There  remains  to  consider  the  base  of  Thibet  and  its  dependencies. 
It  is  satisfactory  to  observe  that  an  agent  has  recently  been  appointed 
to  Leh ;  it  may  be  assumed,  therefore,  that  it  is  the  pm-pose  of  the 
Indian  Government  to  increase,  if  possible,  its  activity  of  inspection  on 
a  frontier  whose  policy  concerns  India  so  nearly. 

It  has  been  asked  in  the  public  press,  "  such  and  such  being  the 
*•  state  of  affairs  in  Central  Asia,  what  is  to  ]ve  donet"  We  are 
told  at  home  that  a  policy  of  expectation,  such  as  has  been  well 
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described  as  a  *'  masterly  inactivity,"  is  in  favour,  and  I  by  no  means 
object  to  adopting  every  possible  precaution  before  entering  upon  a 
system  of  policy,  in  order  that  when  we  lay  our  hands  to  the 
plough  we  may  not  turn  back.  On  the  other  hand,  our  fellow- 
subjects  in  India  are  disquieted,  and  wiU  require  a  definite  and  active 
policy. 

Well,  there  is  the  choice  of  either  of  two  policies.  There  is  the 
policy  of  caution  as  distinguished  from  distrust ;  as  there  is  the  policy 
of  open  demonstration  on  grounds  sufficient  to  warrant  distrust. 
There  is  also  the  fatal  policy  of  placing  trust  in  all  representations 
that  are  made,  forgetting  this,  that  the  march  of  empires  is  like  the 
sweep  of  the  avalanche ;  that  a  nation  once  committed  to  a  policy, 
can  very  seldom  recede  from  it,  whatever  the  desire  of  the  rulers  may 
be ;  and  that,  therefore,  it  is  a  wise  and  a  justifiable,  nay,  a  necessary^ 
attribute  of  statesmanship,  while  you  respect,  and  adopt  in  their 
fulness,  expressions  of  amity  and  peace,  to  beware  lest  events  be 
stronger  than  the  speaker,  and  lest  lack  of  precaution  may  prove 
your  policy  seriously  compromised  and  imperilled  at  some  unforese«i 
conjuncture,  when  vou  would  be  justified  in  preparing  against 
untoward  fortune,  tnough  confidence  in  Governments,  as  in  indi- 
viduals, remain  unimpaired.  The  policy  of  distrust,  which  leads  to 
overt  demonstration,  is  obvious  enough.  It  is  exceedingly  easy  lo 
push  forward  outposts,  to  mass  troops,  to  prepare  magazines,  and 
thus  undertake  the  burden,  as  we  have  seen  unhappily  in  Europe,  of 
heavy  armaments,  increasing  in  direct  proportion  at  each  successive 
stage,  until  at  last,  as  occurs  in  all  such  matters,  a  conflagration  comes 
from  some  unexpected  quarter.  If  masses  of  aggressive  force  aie 
collected,  those  masses  will  assuredly  not  be  resolved  into  their  primi- 
tive elements  and  disintegrated,  without  serious  convulsion  and  shock. 
There  is  no  conductor  that  will  draw  off  the  animosity  of  banded 
uatio&s. 

Again,  may  it  never  be  British  policy  to  endeavour  to  interpose 
obstacles  in  the  march  of  a  nation  whose  labours  are  for  civilization. 
It  is  an  advantage  to  civilization  that  the  bai'barous  powers  should 
feel  the  restraining  hand  of  civil,  military,  and  judicial  guidance.  It 
was  on  behalf  of  civilization,  that  that  great  effort  has  been  made, 
which  has  left,  alas !  so  many  French  soldiers  on  the  slopes  of  the 
Atlas.  It  was  on  behalf  of  civilization,  that  Russian  power  has  left 
many  of  her  soldiers  on  unnoted  fields.  It  is  well  for  civilization  that 
England  has  always  been  prodigal  of  her  sons  wherever  ci^alization 
should  be  extended,  whether  it  was  in  the  wild  hills  of  Asia,  or  on  the 
rarely  visited  shores  and  lagoons  of  Eastern  Africa.  Nor  is  it  consistent 
with  judicious  forecast  to  narrow  the  field,  if  there  be  a  field  of  contest 
on  which  an  antagonist  is  to  be  met,  with  prudent  development  of  power ; 
be  sure  that  on  a  great  scale  of  operations,  and  on  a  long  trial  of  years, 
the  (Jovemment  that  deserves  best,  by  preparation  and  foresight, 
will  remain  master  of  the  field.  Therefore,  I  do  not  sympathise  with 
the  apprehension  so  widely  expressed  in  weighing  the  strength  of  the 
great  empire  to  which  so  much  reference  lias  been  made.  I  am  pre- 
pared to  believe  that  that  power  will  be  administered  wisely  and  well. 
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It  is  certainly  the  result  of  a  long-conceived  and  well-balanced  system 
of  policy.  However  we  owe  a  duty  to  our  own  possessions  to  remove 
disquiet,  that  men  should  know  that,  as  a  great  statesman  once  said, 
"where  the  British  flag  has  floated,  foreign  dominion  shall  not 
"  come." 

What  is  the  policy  I  would  recommend?  Britam  is  different  from 
other  Colonizing  States  in  this,  that  she  unites  in  her  mode  of  acquir- 
ing territory,  both  the  qualities  that  are  necessary  for  colonization,  as 
against  the  aboriginal  inhabitant,  or  as  against  the  brute  force  of 
unreclaimed  nature ;  and  those  varied  gifts  which  enable  her  to  recon- 
cile to  her  rule  the  dwellers  in  old  constituted  monarchies,  monarchies 
which  had  a  place  in  history,  and  a  glorious  place  too,  before  the 
Boman  had  visited  British  shores.  She  waits  for  the  operations  of 
trade  to  win  influence,  while  prepared  to  vindicate  the  free  exercise  of 
that  trade  by  arms.  The  type  of  British  civilization  is  the  factory ; 
the  type  of  British  occupation  is  the  solitaiy  fortress  resting  on  the 
«ea,  the  base  of  operations  of  English  war.  From  what  root  has  the 
great  tree  of  British  power  in  India  sprung?  From  the  root  that  it 
struck  deep  in  the  soil  in  Bengal  and  in  Madras,  when,  as  yet  they 
were  few,  and  merchants,  and  only  known  as  men  who  were  permitted 
Dot  by  any  favour  won  in  abject  and  slavish  humiiitv,  but  who, 
through  force  of  character,  won  freedom  of  commerce  with  the  native 
states ;  whence  in  the  fulness  of  time,  and  through  the  exercise  of  a 
just  policy,  and  one  in  subordination  to  the  purposes  of  civilization, 
their  successors  became  the  prince  rulers  of  wide  India.  As  the 
poHcy  has  been,  so  the  policy  should  be.  It  does  not  appear  that  we 
can  argue  any  legitimate  distrust  of  our  intentions,  if  the  Indian 
Government  developes  our  system  of  trade  with  a  larger  and  more 
wide  success  beyond  our  Indian  frontier,  than  has  yet  been  at- 
tempted. 

Some  remarks  of  the  accurate  traveller  and  observer,  now  lost  to 
luB  country,  whom  I  have  before  quoted,  in  which  he  speaks  of  the 
policy  as  well  as  of  the  facUity  for  extending  English  commerce,  are 
noteworthy. 

<<  In  1849,  a  considerable  quantity  of  English  calicoes  reached 
-*'  Yarkand,  Kokhan,  and  Tashkend.  They  were  printed  in  the  two 
"  latter  towns,  in  patterns  to  suit  the  taste  of  the  people ;  from  their 
*'  superior  quality  and  price,  the  Tatar  merchants  were  induced  to  pur- 
■^^  chase  the  goods  and  carry  them  in  their  trading  expeditions  among  the 
**  nomades  of  Central  Asia.  They  also  found  a  ready  sale,  and  the 
^'  people  were  delighted  with  their  new  garments.  Several  of  these 
*'  Kalats  were  shown  to  me,  and  their  superior  quality  commented  on 
^'  by  their  owners.  All  were  anxious  to  possess  them,  thus  the  articles 
^'  had  at  once  established  a  character  and  a  trade. 

"The  following  year,  when  the  merchants  visited  Kokhan  and 
"Tashkend,  they  obtained  similar' goods,  and  these  were  still  more 
"  appreciated  by  the  Kirghis.  In  1851,  the  Tatar  traders  bought  their 
"  goods  as  usual,  which  in  appearance  resembled  those  of  the  former 
"  years.  These  were  taken  by  the  caravans  into  distant  regions,  and 
-**  they  also  met  with  a  ready  sale.    But,  alas  1  the  purchaser  soon  dis- 
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"  covered  that  he  had  been  victimised,  the  material  proved  to  be  com- 
"  plete  trash,  and  the  discovery  caused  a  great  reaction.  It  was  a 
"  fact  well  known  in  Siberia,  that  agents  for  English  houses  were  in 
"  Eokhan,  and  from  all  I  could  learn,  they  were  natives  of  India. 
"  This  was  not  only  a  disreputable  transaction,  but  a  most  foolish 
^'  experiment,  which  has  done  considerable  injury  to  trade  among  these 
"  tribes."*  I  quote  this  as  a  proof  of  the  facility  with  which  our  com- 
merce might  be  extended  to  Asia,  and  I  quote  it  as  a  warning  to  those 
who  dare  to  abuse  the  civilization  which  is  now  going  on.  He  says 
also  with  regard  to  the  Indian  Trade  (p.  854): — "  English  merchandise 
"  will  sooner  or  later  find  its  way  into  the  northern  provinces  of  China, 
"  through  the  Tatar  merchants  engaged  in  trade  among  the  Kirghis 
"  hordes.  I  shall,  however,  point  out  another  and  more  du*ect  route 
"  by  which  commerce  may  be  carried  into  these  regions,  if  a  fair  were 
^*  established  on  the  Indus.  During  my  wanderings  I  became  ac- 
"  quainted  with  several  merchants  who  had  frequently  visited  Yar- 
"  kand,  Kashgar,  and  Cashmere.  Between  these  places  caravans  often 
**  pass,  so  that  various  wares  are  constantly  being  transported  through 
"  this  country  without  any  extraordinary  difficulty.  It  may,  I  think, 
"  be  taken  for  granted,  that  wherever  trade  can  be  carried  on  with 
"  profit,  all  natural  obstacles  have  been  surmounted.  It  is  a  well- 
**  known  fact  that  the  caravans  that  travel  from  Kulja  into  some  of 
"  the  interior  provinces  of  China,  encounter  greater  dangers  than  will 
"  be  met  with  between  Yarkand,  Kashgar,  and  the  Indus."  I  refer 
to  the  elaborate  map  from  which  the  one  now  exhibited  is  formed.  The 
accuracy  is  remarkable,  so  far  as  I  have  had  the  opportunity  of  veri- 
fication. On  referring  to  this  map,  it  will  be  perceived  that,  taking  as 
before  Bokhara  as  the  centre  of  commerce,  even  with  the  diversion  of 
route  to  Herat  and  Cabul,  Kurrachee  is  within  nearer  range  of 
Bokhara  than  the  Great  Russian  Fair  at  present  maintained  at  Nijni 
Novgorod. 

Now  my  idea  is  this :  Let  the  Indian  Government  determine  at  what 
spots  an  effort  shall  be  made  to  develop  Indian  traffic.  There  will 
arise  at  each  town  a  centre,  not  only  of  commerce,  but  of  political 
action,  and  of  confidence  in  British  power,  which  will  surround  our 
frontier  with,  as  it  were,  forts  of  peace,  whence  our  influence  will 
radiate  with  certainty,  and,  I  believe,  with  siibcessful  results.  I  do 
not  speak  of  the  political  advantage  of  obtaining  information  of  a  trust- 
worthy character,  I  put  that  aside  from  the  great  question  that  affects 
the  commerce  of  India,  and  affecting  also  her  military  communications, 
and  I  say  that,  as  from  the  factory  sprung  the  Indian  Empire,  so  by 
the  factory  it  may  be  extended  and  perpetuated. 

Well,  then,  with  regard  to  the  ratio  ultima — military  operations. 
For  myself,  I  have  no  doubt  on  the  subject,  if  only— and  this  is  a 
matter  that  weighs  daily  more  and  more  on  all  men's  minds — it  be  re- 
membered that  the  India  that  we  hold  must  be  maintained  by  material 
force,  not  because  our  subjects  distrust  us,  but  there  are  those  abroad 
who  will  overrun  and  plunder  and  overrule  those  subjects  if  we  do  not 

•  Atkinson,  Upper  and  Lower  Amoor,  p.  290. 
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help  them.  I  do  not  feel  the  actiye  dlBtrost  of  that  centra  of  native  rule, 
under  many  rulers,  that  lies  in  the  very  heart  of  our  territory,  to  the 
extent  that  many  do ;  but  it  is  clear  that  there  must  be  amongst  the 
native  oourtjs,  men  discontented  and  ambitious,  who  rapidly  profit  by 
any  occasion  of  disturbance  and  public  disquiet.  I  appeal  to  any 
Indian  Officer  whether,  under  special  circumstances,  a  successful  and 
distinguished  soldier  could  not  plant  his  spear  and  raise  thousands  of 
horsemen  round  his  standard  in  the  present  day  t  You  recollect  that 
signal  example  of  Sir  Charles  Napier.  When  the  Chiefs  of  TmldLee 
surrendered  to  his  chivalrous  character,  the  news  of  their  capture  and 
submission  spread  throughout  Asia.  Men  summoned  towns  in  the 
name  of  Sir  Charles  Napier,  to  surrender,  and  the  towns  weie  sur- 
rendered ;  and  Sir  William  Napier  tells  us,  at  that  time  it  was  perfectly 
possible,  and  I  believe  it,  for  his  brother  to  have  marched  to  the  shores 
of  the  Mediterranean  with  thousands  of  horsemen,  as  the  old  chiefs 
did  in  the  times  of  early  history.  The  elements  of  uncertainty  still 
float  in  the  political  atmosphere  of  India,  The  forces  of  administra- 
tion of  Government  must  be  so  consolidated  that  they  who  would 
aspire  to  combine  those  elements  into  agencies  of  offence  will  know 
that  they  will  daah  themselves  to  pieces  against  the  granite  strength 
of  Government,  for  otherwise,  all  that  h^s  been  wrought  will  be 
wasted.  And  again,  when  we  have  put  the  hand  to  the  plough,  we 
have  no  right  to  turn  back.  It  was  not  to  turn  back  from  great 
achievements  that  this  small  island  sent  forth  her  sons  to  sweep 
through  vast  portions  of  the  earth,  reclaimuig  and  benefiting  the  na- 
tions as  they  go.  England  has  no  right  to  practise^  or  to  look  for- 
ward to  an  inglorious  ease,  and  to  say,  ^^  What  of  thist  and  what  of 
that?  Let  us  part  with  this  territory  or  with  that  possession."  Part 
with  any  territory  where  the  inhabitants  have  shewn  that  they  arc 
capable  of  self-government.  Let  them  go  forth  into  the  struggle  of 
nations,  blessing  and  blessed.  But  whera  those  subjects  require,  in 
the  weakness  of  their  stinted  knowledge,  direction  and  guidance,  they 
must  not  be  abandoned ;  and  the  Government  in  India  which  neglects 
to  exercise  material  force,  will  commit  a  fault  which  is  the  greatest  that 
an  English  statesman  can  commit.  Apart  from  the  lowerino'Qf  Engjand 
in  the  scale  of  nations^-^f or  what  would  be  thought  of  Eu^and  wiwout 
India — ^the  trust  and  the  talent  which  is  deposited  in  our  hands  will 
have  been  despised.  That  is  matter  for  consideration  with  regard 
to  military  defence.  I  desire  to  see  the  maintenance  of  a  well-demied 
policy  beyond  the  frontier.  We  shall  always  be  close  enough  to  the 
frontier  if  the  time  of  action  arises,  being  prepared  as  those  who  wait 
constantly  and  watchfully. 

There  was  one  further  point  which  has  attracted  my  notice»  aod 
which  may  possibly  not  be  unworthy  of  consideration.  It  is  remarked 
in  the  public  press,  that  Asia  beyond  India  and  Bussia,  is  waiting  for 
a  Master.  It  is  true !  The  old  qualities  of  warlike  aptitude  and  readi- 
ness for  strife  have  by  no  means  died  out  either  in  that  great  vallcv, 
or  in  the  Mahometan  and  Buddhist  kingdoms.  There  are  probably 
Officers  present  who  were  in  the  last  Chinese  campaign.  Do  they  re- 
member what  manner  of  men  those  wore  that  came  down  from  the 
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northern  plains,  tlioae  Mongolians  who  fought  so  well ;  and  who  are 
tiie  descendants,  man  and  boy,  of  the  men  who  marched  westwaixi 
with  Jenghis  Khan?  Read  the  accounts  of  the  still  unredaimed  Kalkas, 
their  aptitude  foi*  war — ^men  that  require  nothing  but  grass  for  their 
horses— for  themselves  they  will  provide.  Did  you  not  see,  in  1815,  what 
soldiers  Russia  brought  from  her  extreme  east,  the  Bashkirs,  who  had 
inarched  from  a  province  imder  the  Great  Wall  to  camp  under  the  walls 
of  Paris  1  Do  you  not  know  that  there  is  a  fanaticism  of  an  exag- 
gerated type  still  at  work  in  Bokhara,  which  is  aptly  called  the  "  Rome  '* 
of  the  neighbouring  provinces  ?  If  Asia  be  left  without  a  master— 
and  by  master  I  mean  without  the  preponderating  weight  of  hu- 
manising European  influence,  that  master  will  be  found.  Some  day 
the  rumour  will  pass  through  the  Steppes,  some  revival  of  a  prophecy 
long  forgotten,  to  tell  the  tribes  that  they  are  again  to  turn  their  faces 
to  the  westward — men  bound  to  no  soil  but  that  where  they  can  find 
forage  for  their  horses.  You  would  have — it  is  perfectly  possible  to 
unagine  such  a  state  of  things — ^you  would  have  a  great  mass  and 
deluge  of  barbarian  war  poured  through  that  narrow  gorge  between 
the  Indian  hills  and  the  Russian  frontier ;  and  what  race  of  moun- 
taineers would  you  find  in  those  hills  1  Oflficer  after  oflScer,  who  have 
employed  their  intervals  of  leave  in  hunting  in  the  higher  ranges,  have 
told  me,  that  there,  especiallv  at  the  head-waters  of  the  Ganges 
and  the  Sutlej,  and  so  over  mto  Tibet,  they  have  found  races,  of 
remarkably  solid  form  and  of  European  composition — men,  Tatars 
ethnologically,  but  of  great  physical  power,  and  of  European  habits 
to  a  CTcat  extent,  who  might  be  comoined  in  an  extended  exodus  of 
warlie  emigration.  And  remember  that  the  religious  element  would 
powerfully  sway  these  tribes ; — the  whole  mass  of  Buddhism,  northern 
and  eastern,  of  which  the  forces  have  not  yet  been  calculated.  But 
the  Chinese  Government  knows  them  full  well;  for  the  Chinese 
Emperor  subsidizes,  and  keeps  in  pay  the  religious  chief  whose  seat 
is  at  Ourga,  amongst  the  Mongolians,  of  whose  warlike  qualities  we 
have  so  lately  had  proof. 

It  is  essential  that  Asia  should  be  (mieted,  and  that  European  influ- 
ences should  dominate  her  regions.  I  have  shown  you  how  I  think 
the  English  interest  may  be  combined  with  a  sound  policy  of  justice 
to  ourselves,  and  of  fealty  to  the  great  member  of  the  European 
commonwealth,  whose  frontiers  are  now  approaching  our  own.  But 
of  this  I  am  sure,  that  if  Asia  be  left  without  a  master,  it  will  matter 
very  little  to  India  what  the  communications,  commercial  and  military, 
between  those  Steppes  and  the  Indian  Peninsula  may  be,  for  though 
we  may  maintam,  withm  our  own  bounds,  the  pre-eminence  of  civil 
rule,  which  we  have  done  and  suffered  so  much  to  secure,  yet  beyond, 
it  will  be  one  great  sea  of  anarchy,  over  whose  waters  neither  com- 
merce will  pass,  nor  truce  nor  peace  abide. 

The  Chairmak  :  Ladies  and  Gentlemen,  I  am  sure  you  will  cordially 
concur  with  me  in  expressing  our  warmest  thanks  for  the  able  and 
highly  lucid  lecture  we  have  heard  from  Colonel  Adair.  I,  personally, 
have  been  at  Cabool,  and  in  some  of  the  other  countries  which  he  has 
mentioned,  and  can  express  my  entire  concurrence  in  the  views  he  has 
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80  lucidly  laid  before  you.  I  have  had  much  pleasure  in  acting  as 
Chairman,  though  I  took  the  place  of  certainly  a  much  more 
efiScient  Chairman,  General  Eyre. 

Colonel  Adair  :  Sir  Gteorge,  I  beg  to  return  my  best  thanks 
to  the  meeting,  for  the  kindness  with  which  I  have  been  re- 
ceived. And  I  may  beg  to  say,  that  I  take  it  as  an  especial  piece 
of  good  fortune,  not  only  to  have  had  that  expression  of  opinion  from 
an  OfiScer  who  has  learnt  in  the  hills  what  the  warfare  there  is,  and 
how  to  express  an  opinion  thereon,  but  also  as  the  brother  of  the 
great  statesman  who  is  now  administering  the  Qovemment  of 
India. 
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Monday,  June  IGth,  1867. 

lOLONBL  THE  RiGHT  HoN,  THE  Earl  OP  LONGFORD,  K.C.B.,  Under 
Secretary  of  State  for  War,  in  the  Chair. 


IhMBS  of  MBMBEBS  who  joined  the  Inatitntion  between  the  10th  and  17th 
/    ^  June,  1867. 

LIFE. 
i  Western,  Wm.  T.,  Esq.,  Navy  Agent    9/. 

^  ANNUAL. 

I  Qamham,  B.  E.  W.,  Captain  6th  West  Yoric  Militia.    1^ 

^  Macldnnon,  W.  C,  Captain  87th  Eoyal  Irish  Fusiliers.    1^ 
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THE  DRESS  AND  EQUIPMENT  OF  THE  ARMY. 


^      By  Captain  Arthur  Walker,  Temp.  h.  p.  (79th  Highlanders). 

I.  Introduction. 

Ik  treating  of  the  soldier's  dress  and  personal  equipment,  I  shall  avoid 
as  much  as  possible  entering  into  the  consideration  of  what  may  be 
termed  Aesthetic  minutisB,  with  regard  to  which  there  must  always  be 
^^eat  diversity  of  opinion,  and  shall  simply  endeavour  to  demonstrate 
that  a  considerable  change  in  the  present  dress  and  accoutrements  of 
the  soldier  has  become  desirable,  and  then  attempt  to  point  out 
generally  the  form  these  changes  should  assume.  The  important 
change  as  to  the  knapsack  and  ammunition  pouches  which  has  re- 
cently been  proposed,  and  may  still  be  said  to  be  under  consideration, 
will  be  referred  to  by  me  in  the  sequel ;  but  I  may  here  state  that 
with  the  exception  of  this  and  one  or  two  other  flight  and  hardly 
appreciable  alterations,  the  present  dress  and  equipment  of  the  army 
are,  to  all  intents  and  purposes,  the  same  as  those  which  existed  before 
the  Crimean  War,  while  the  Enfield  rifle  was  still  a  doubtful  experi- 
ment, while  breech-loaders  were  still  regarded  as  practical  impossi- 
bilities, and  when,  except  to  a  few,  the  names  of  Armstrong  and 
Whitworth  were  alike  unknown. 
But,  since  September,  1854,  when  the  dream  of  European  peace 
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was  rudely  disturbed  after  a  thirty  years'  slumber,  what  a  prodigious 
experience  has  been  our  lot  in  everything  connected  with  war  and 
warfare !  First  came  the  Crimean  War  itself,  then  the  great  Indian 
Mutiny,  followed  closely  by  tho  Chinese  War  of  1860,  and  that  of  New 
Zealand  in  1864  and  l8o5< 

Then  there  was  the  Italian  War  of  1859,  with  its  (Jaribaldian 
accompaniments;  then  the  great  American  conflict  between  North 
and  South,  with  the  nearly  simultaneous  insurrection  in  Poland,  fol- 
lowed closely  by  the  war  in  Demnaric;  and  last,  though  by  no  means 
least,  the  now  famous  and  ever-memorable  "  Seven  Weeks' "  War  of 
1866* 

What  a  martial  ofetegdiy  Id  thia  for  tWelver  short  years,  and  what 
tremendous  results  do  these  twelve  years  embrace!  The  map  of 
Europe  has  been  altered  and  retraced  by  the  point  of  the  sword ;  new 
kingdoms  have  been  created,  while  old  ones  have  been  obliterated  or 
80  re-constructed  that  the  geographer  can  scarcely  rc^oogaize  thcnu 

JsTor  are  the  changes  which  ihB9e  twelve  years  have  wrought  in 
almost  everything  relating  to  the  art  of  war  less  striking  and  re- 
markable. 

The  sentry  in  the  adjacent  gateway  carries  in  his  hand  a  breech- 
loading  rifle  capable  of  Killing  at  a  distance  of  a  thousand  yards,  and 
at  the  rate  erf  sotnething  like  tfen  shots  per  mintitcf.  Nor  i4  nis  fellow- 
soldier  in  the  Artillery  a  jot  less  advanced,  possessing  jts  he  does  a 
breech-loading  field-gun  qualified  to  deal  death  at  an  almost  incredible 
distance,  and  with  a  certainty  not  less  marvellous.  But  this  is  not  all 
Our  whole  system  of  field  exercise  has  undergone,  or  is  undergoing,  a 
complete  tratisformation  since  that  memorabwi  20th  September,  18M, 
when  our  battalions  advanced  *^very  slowly"  across  the  plain  of 
Buriick,  ttftd  up  the  banks  of  the  Alma  River.  At  Alderfiiiot  these 
same  troops  may  now  be  seen  performing  entire  field  movements  at  a 
pace  which,  unfortunately,  as  our  men  are  at  present  clad  and 
equipped,  may  well  be  called  "killing."  Lastly,  rifle  instruation, 
military  gymnastics,  khd  workshops  mih  every  faciBty  for  obtaining 
elementary  education,  form  impomnt  additions  td  ti^  soldier's  octea- 
pation.  To  dum  up,  it  appears  that  cmr  drttos,  ottt  ordnance,  our  drffl. 
and  many  other  thmgs  besides,  have  hH  tindergoncf  threat  reforms  and 
radical  changes;  btit  th6'  dress  and  eqidpmetrt  of  the  atmiy  form  an 
6icepf  Jon — ^tho^e  remain  all  but  unchanged,  identical,  in  altaost  fevery 
particular,  with  what  they  were  in  the  early  days  of  the  Orim^ati  (M- 
paigh.  Thi«<  is  ail  the  more  r6triarkable  from  the  fact,  that  every 
nation  in  Europe  btit  ourselves  has  of  Iat6  y^ars  more  or  less  altered 
their  clothing  and  system  of  accoutrements  and  packs,  so  as  to  make 
thenar  harmonize  as  much  its  possible  with  the  new  conditions  of  war- 
fare. There  are  no  doubt  many  who  regard  this  /juestion  of  "artcj 
tailoring,"  as  it  has  been  eomeii^tmt  snefjrmgfy  termed,  as  a  vcry|  smtfl 
affair;  in  fact,  so  secondary  to  the  gre^at  cfuestion  of  anny  re-organization 
and  recruitn^nt,  that  it  can  well  afford^  (o  wait  until  that  problem  h«s 
been  finally  solved.  But  although  I  perfectly  admit  ihe  necessity  of 
first  catching  your  recruit  before  dresstfid  Mm,  I  maintain,  on  the  oth^r 
hand,  that  the  question  tinder  ffiscussion  is  hSf?h1tely  htrger  in  its 
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bearings  than  might  at  first  be  imagined ;  and  that  it  involves  tactical 
considerations  of  no  small  importance,  inasmuch  as  it  concerns  the 
individual  comfort  and  efBciencv  of  each  soldier  in  the  army,  and,  as  a 
consequence,  his  capability  of  endurance  and  mobility  when  on  active 
Bervi<5e.  At  all  evetits,  my  humbl©  endeavour  will  bfe,  in  the  fdllowiri^ 
observations,  to  show  that  the  subject  of  army  dress  And  eqiiipmeiit 
is  really  one  of  very  ebnsiderable  im^ortan^e,  and  one  thiit  cannot  bd 
overlooked  In  the  consideration  of  Any  general  plan  for  the  reconstruc- 
tion of  the  army. 

I  dhall  thetefore  J^roceed  to  dlscttss  the  ditfcrrent  items  of  th^  ftoldiert 
unifann  and  accoutrements  seriatim^  commencing  \Hth  his  shAl^,  And 
descending  in  detail  to  his  boots  ;  but  before  doing  so,  I  WiH 
vent^are  to  make  a  femftrk  s^mewMt  Personal  to  mys6lf.  During 
the  six  years  I  was  attached  to  the  Schools  of  Musketty,  I  had 
passing  under  my  eyes  every  thtee  or  four  months,  f tesh  representa- 
tive detachments  from  eveiy  branch  of  Her  Majesty's  forces.  A  quota 
was  <5ontribnted  in  this  respect  from  fevery  Regimeiil  of  the  RegUlair 
Army,  Ciavalry  as  well  as  Infantry,  from  the  Militia,  the  Voluh- 
teers,  the  Navy,  and  Marines,  from  Colonial  Corps,  such  as  the  Cape 
Mounted  Rifles  and  West  Indian  Kative  Corps,  and  even  from  tne 
Irish  constabulary.  It  will,  therefore,  I  think,  be  conceded  that, 
beyond  such  opportunities  of  observation  as  I  had  in  the  Crtmea, 
and  in  India  during  the  Mutiny,  I  have  thus  had  a  particularly 
favouTtible  opportunity  of  judging  the  tjractical  working  of  alndost 
every  uniform  in  the  British  service.  Moreover,  acting  on  the  prin- 
ciple that  no  one  knows  where  the  stoe  pinches  but  the  wearer,  I 
seized  every  suitable  occasion  for  eliciting  the  feeling  and  opinion  of 
the  officers  and  soldiers  themselves  with  regard  to  this  subject ;  and  I 
may  honestly  say  that  what  follows  is  not  so  much  my  own  concep- 
tion on  these  matters  as  the  embodiment  of  the  average  opinion  and 
feeling  of  the  Army  itself. 

Having  said  this  mttdh  by  Way  of  preamble,  I  will  proceed  with  the 
Mail§  of  my  subject,  as  already  proposed. 

ll.  The  Bead-dress, 

Fli*st,  th^n,  With  re^rd  to  the  heid-drtsd.  The  J)resent  sh^ko  i^ 
doubtlesd  a  great  improvement  on  that  Which  our  men  threw  &wiy  ill 
such  a  wholesale  fashion  in  the  Crimea,  but  after  all  it  i^  still  a  shakb, 
and  any  praise  must  be  of  a  rt^gdtive  nature ;  its  appearance  Is  incon- 
gruous and  nondescript,  although  tolerably  comfortable  for  home 
service-^at  is  in  a  temperate  climate-^its  deficient  adaptability 
renders  it  a  verv  indifferent  protection  for  the  he&d  in  what  mar  be 
termed  hot  or  cold  climates.  Wow  in  our  service,  the  suitability  of  tSe 
head-dress  undei^  the  former  condition  should  especially  be  provided 
for;  and  this  remark  applies  indeed  with  equal  force  to  every  part  of 
the  Eoglish  soldier's  outfit^  as  nearly  three-foorttis  of  his  service  is 
passed  in  warm,  if  not  in  tropical  dimates ;  in  addition  to  which,  in 
cold  climates  campaigns  are  now,  as  a  rule,  only  prosecuted  dtrting  the 
snmmer  monthd. 

2  c  2 
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The  head-dress  that  would  seem  to  be  best  suited  for  oui*  service, 
and  regarded  by  it  with  most  favour,  so  far  as  I  can  make  out,  is  a 
light  and  well- ventilated  helmet-shaped  hat,  made  either  of  cork  or 
felt,  as  may  be  thought  best,  such,  in  fact,  as  is  used  in  India  so  much 
by  civilians  and  officers  of  irregular  cavalry  regiments,  and  which 
affords  an  excellent  shade  for  the  eyes  and  protection  to  the  nape  of 
the  neck  and  head  generally.  A  scarf  or  "pugree,"  of  any  texture 
or  colour  that  may  he  preferred,  wound  round  the  base  of  the  helmet, 
forms  altogether  an  effective  and  effectual  safeguard  against  the  sun's 
rays,  while  in  northern  l&titudes  the  same  addition  may  subserve  the 
puipose  of  promoting  heat,  the  whole  being  at  the  same  time  Ugfat, 
cool,  and  becoming. 

Helmets  of  the  kind  here  referred  to  have  been  patented  for  many 
years  by  Messrs.  EUwood  and  Sons,  under  the  name  of  '^  air  chamber 
nelmets,"  and  are  suppUed  by  them  in  large  numbers  to  officers  of  the 
Indian  army.  Here  is  a  sketch  of  that,  for  example,  suppUed  to  the 
Bombay  Staff  Corps,  together  with  a  section  exhibiting  the  plan  of 
ventilation,  &c. : — A.  The  inner  crown  to  fit  the  head.  Bbb.  The  air- 
chamber  into  which  the  au:  is  admitted  by  apertures  ccc.  d.  An  aper- 
ture at  upper  part  of  outer  crown  to  allow  the  air  to  pass  out.  eee. 
Tubes  for  ventilating  the  inner  crown  (vide  Fig.  1). 

These  helmets  are  constructed  in  such  a  manner,  that  the  rays  of 
the  sun  falling  on  the  outside  of  the  helmet,  are  everywhere  intercepted 
by  a  stratum  of  air  (the  best  non-conductor  of  heat)  and  are  thus  pre- 
vented from  passing  to  the  head  of  the  wearer,  while  at  the  same  time 
internal  ventilation  is  thoroughly  provided  for.  Messi-s.  EUwood  assure 
me  that  the  price  of  these  helmets  for  the  use  of  soldiers,  would  only 
be  from  about  7s.  to  105.,  and  that  they  could  make  them  so  as  to  last 
for  four  or  five  years.  The  cost  of  the  present  shako,  it  is  true,  is  only 
4c8»  Hd,,  but  then  it  only  lasts  two  years,  so  that,  assuming  Messrs. 
EUwood's  estimate  of  the  durabihty  of  theu:  helmets  to  be  correct, 
this  would  make  the  actual  cost  about  equal ;  but  supposing  that  the 
adoption  of  these  helmets  should  be  the  means  of  saving  in  India  the 
life  of  even  one  man  in  a  hundred — a  very  moderate  estimate,  which 
I  understand  can  be  abundantly  verified* — and  considering  that  every 
fresh  soldier  sent  from  Europe  to  India  costs  the  nation  £100,  in  a  mere 
pecuniary  point  of  view,  and  without  any  regard  to  humane  considera- 
tions as  to  the  increased  comfort  ana  better  health  of  the  soldier, 
there  would  be  a  gi"eat  saving. 

The  weight  of  these  helmets  is  about  half  a  pound.  They  may  be 
made  sabre-proof,  and  of  course  any  amount  of  ornamentation,  in  the 

*  Since  these  remarks  were  made,  I  have  been  informed  that  wicker  helmet  hats, 
with  a  cotton  covering,  have  already  been  substituted  for  the  shakos  in  India  and  the 
tropics  generally.  This  salutary  change  was  effected  at  the  ureent  representation  of 
Lord  Clyde  after  the  Indian  mutiny,  on  the  experiences  of  which  my  obsei^rations 
were  chiefly  based.  This  only  serres  to  strengthen  my  argument  in  regard  to  the 
want  of  adaptability  in  the  shako,  and  as  our  soldiers  hare  still  to  do  duty  in  that 
head-dress  in  the  all  but  tropical  heat  of  a  Mediterranean  or  Canadian  summer,  the 
sooner  the  abore  reform  is  extended  the  better.  Even  in  England  during  the  dog- 
days,  a  helmet  hat  of  the  kind  in  question  would  proTe  a  god-send. — A.W. 
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shape  of  plumes,  &c.,  may  be  added ;  but  even  without  any  such 
addition,  such  a  heknet  would  surely  become  Britannia  better  than  a 
shako.  In  Highland  regiments,  or  at  any  rate  such  as  wear  the  kilt, 
the  Glengarry  cap  with  black-cock  feather  and  badge  at  the  side,  such 
as  is  worn  by  the  London  Scottish  Volunteers,  might  be  substituted. 

To  return  to  the  shako,  we  understand  that  its  colour  is  to  be  altered 
from  blue  to  dai-k-green,  and  this  is  doubtless  a  change  for  the  better, 
green  being  the  colour  complementary  to  red,  and  therefore  the  natural 
one  to  use  in  conjunction  with  a  scarlet  coat.  The  helmet  hat  may  of 
course  be  made  of  this  colour,  nevertheless  I  give  grey  the  preference, 
with  bronze  instead  of  brass  for  the  ornamentation,  for  the  very 
practical  and  sufficient  recuson  that  in  sharp-shooting— «ven  when  in 
the  lying  down  position,  no  part  of  the  body  is  so  much  exposed  as 
the  hea^  and  it  is  consequently  most  desirable  to  render  the  head- 
dress as  little  conspicuous  as  possible. 

The  present  forage  cap  should  make  way  for  a  soft  cap,  without  any 
stiffening  or  tuft,  shaped  so  as  to  fold  flat  in  the  kit,  and  at  the  same 
tune  be  comfortable  to  sleep  in  when  camping  out ;  for  this  we  cannot 
conceive  a  better  pattern  than  that  of  the  ordinary  Glengarry  cap,  as 
worn  by  our  Highland  regiments,  provided  it  is  made  of  a  better,  t.e., 
finer  description  of  cloth.  When  properly  worn  and  set  on  the  head, 
nothing  looks  smarter  or  more  soldier-like. 

III.  Beard^  Stock,  and  Collar, 

Adhering  to  the  order  of  detail  I  have  prescribed  to  myself,  I  am 
next  met  by  what  may  be  termed  the  stock  and  beard  question; 
for,  to  a  great  extent,  they  hinge  on  each  other.  I  may  at  once 
declare  myself  an  advocate  for  the  abolition  of  the  one  and  the 
adoption  of  the  other.  At  one  time,  indeed,  many  of  us  were 
under  the  impression  that  the  dearly-bought  experience  of  the  Cri- 
mean campaign  had  settled  this  question ;  but,  in  truth,  we  militaij7 
men  are  so  disposed  to  hold  fast  and  revert  to  our  first  love,  that  it 
would  apparently  require  more  than  one  Crimean  war  to  wean  our 
affections  from  that  fond  ideal  of  the  <^  British  Grenadier,"  bequeathed 
to  us  in  connection  with  Brown  Bess  and  the  traditions  of  the  past. 
Bat  let  us  examine  this  matter  dispassionately.  Two  objections  aire 
orged  against  the  beard ;  the  first  is  comprised  in  that  epigranunatic 
remark  of  the  late  Sir  George  Brown,  that,  "  where  there  is  hair  there 
is  dirt,  and  where  there  is  dirt  there  will  be  disease ;"  but  the  gidlant 
old  General  failed  to  perceive  that  the  same  axiom  rigorously  appliedi 
would  involve  the  shaving  of  the  head  as  well  as  the  chin. 

This  favoured  theory  of  the  few,  was  indeed  rudely  dissipated  in  the 
Crimea,  where  the  razor,  the  soap,  the  shaving  brush,  and  looking-glass 
were  soon  thrown  to  the  winds,  and  nature,  in  respect  of  the  beard, 
allowed  to  take  her  course  without  let  or  hindrance ;  and  I  have  been 
assured  by  medical  men,  then  present,  with  great  advantage,  in  a 
hygienic  point  of  view.  Catarrhs  or  colds,  and  sore  throat  showed  a 
marvellous  diminution,  and  many  a  man  was  saved  "  a  galloping  con- 
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sumption  "  by  being  allowed  to  secure  this  natural  protection  for  his 
throat  and  respiratory  organs.  How,  indeed,  could  it  be  otterwise! 
Can  ^ny  more  effectual  incentive  to  sore-throat,  and  all  its  train  of 
evils,  bo  imagined  than  scarifying  the  throat  with  a  razor  ^ftey 
lathering  it  with  §oap  an4  water,  ?o  as  to  open  every  pore  of  the  skin 
l^efore  tuniing  out  for  two  hours'  sentryrwork  in  a  bitter  north-east 
wind,  on  a  winter's  morning  ? 

Besides  constituting  (in  the  opinion  of  the  superior  races  of  men)  a 
personal  adornment,  the  hair  covering  the  mouth,  and  the  beard  over 
the  respiratory  organs,  are  wise  contrivances  of  nature  on  behalf  of 
man,  who,  as  in  the  case  of  a  soldier,  is  con^pejlei}  by  the  very  force  of 
circumstances  to  be  exposed  to  all  sorts  of  weather.  No  doubt  nature 
would  have  done  the  same  for  the  woman  of  our  latitudes  if  she  had 
designed  her  for  a  similar  and  coinpulsory  exposure. 

The  other  argument  against  the  pse  of  the  beard  by  soldiers  is,  that 
it  would  not  be  "  uniform ;"  everybody  cQuld  not  cultivate  ^  beard, 
even  if  they  would ;  but  the  same  may  be  said  of  the  present  regula- 
tion-whisker. 

Judging,  however*  from  appearances,  it  does  not  seem  that  more 
than  a  sinall  percentage  pf  our  British  race  have  any  reason  to  com- 
plain qi  a  short-coming  in  this  respect ;  and  I  contend  that,  in  the 
matter  of  mere  military  set-off,  a  body  of  pien  ^ains  immensely  by  the 
use  of  the  beard.  Take  a  good  Volunteer  regiment,  for  instance,  the 
Inns  of  Court,  and  will  any  one  for  a  moment  maintain  that  the  adop- 
tion of  the  beard  by  them  militates  against  their  martial  aspect?  On 
the  contraiy.  Mars  has  always  been  identified  with  a  beard ;  and  the 
association  once  established  cannot  easily  be  got  rid  of. 

I  well  remember  the  effect  produced  on  the  79th  Highlanders,  vrb^u 
they  received  the  order  for  shaving  off  the  beards  with  which  tbey 
bad  returned  to  Canterbury  from  the  Ciimea.  A  tree  with  and  with- 
out its  foliage  could  scarcely  piesent  a  stronger  or  mora  unfavourable 
contrast  than  that  of  these  men  with  and  without  their  beards. 

la  additiod  to  this,  I  may  observe  that  a  great  chjw^ge  has  taken 
place  in  the  feelings  of  the  coopmunity  at  large,  with  respect  to  beardSf 
One  has  merely  to  look  at  the  benches  of  the  House  of  Commons,  the 
pulpits  of  the  Church,  at  our  railway  officials,  our  mechanics,  our 
artiaans,  and  agricultural  labourers ;  in  fine,  at  the  faces  of  the  people 
we  meet  iu  the  street,  to  be  convinced  that  common  sense  has  won 
the  day,  and  that  the  beard  movement  has  penetrated  every  class  of 
society  in  the  kingdom. 

On  what  prhnciple,  then,  can  we  any  longer  maintaui  this  restrictioa 
as  to  soldiers,  exposed  as  they  are  to  such  extremes  of  climate  and 
inclemencies  of  weather  ?  If  we  want  recruits,  depend  upon  it  we 
should  not  begin  by  depriviug  them  of  this  cheap,  healtny,  and  becoming 
luxury,  or  rather,  most  desirable  nec^sity  of  nature. 

Beards  or  no  beards,  however — the  strange  inconsistency  at  present 
existing  of  allowing  soldjers  to  wear  the  beai'd  in  India  and  during  the 
voyage  home,  but  depriving  them  of  it  the  instant  they  return  to  the 
rigour  of  a  winter  in  England  or  Canada,  should  surely  be  rectified. 
If  the  physiology  of  the  matter  be,  as  before  explained,  it  is  surely 
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the  unwisest  course  we  could  take,  the  immediate  consequence  of  which 
is  to  send  numbers  forthwith  to  the  hospital  with  colds,  which  may  be 
destined  to  develop  that  consumption  so  fatal  to  our  troops  and  the 
nation  at  Is^ge. 

If  beards  were  permitted,  I  apprehend  that  the  ^eather  s^ock  would 
soon  \)e  discarded  as  a  natural  sequence.  Strange  though  it  may  seem 
there  ^e  still  Officers  wbp  haye  an  affection  for  "a  conmion  aol4ier's 
stock,"  and  justify  its  retention  by  simply  saying  that  ^*  they  them- 
selves ^ever  Tvear  anything  else,  t)\\X  in  ^n^^ey  to  this  sort  pf  ^gu- 
miUuiii  qd  homineta  wheu  advanced  by  a  certain  Brigadier  in  the 
Crimea,  tie  Tinges'  correspondent  made  the  following  pertinent  re- 
mart^,  ^'  i^rgo^  because  he  is  riding  at  his  ^ase  on  a  fine  soft-going 
"  chargfer,  with  pothiug  p^  hjs  shpuldera,  ^nd  being  spare  withal,  feels 
*•  no  anpoyance  from  this  siugul^r  anti-pneumonic  c^pparatus,  private 
"  Peter  Brown,  ll^o.  1  Con^pany,  with  5^bs.  pn  hxs  back,  60  rounds  of 
"  ammuiutiou,  a  close  coat,  a  water  canteen,  &c.,  niust  positively  like 
"  to  wear  a  similar  ^irticle  ! " 

If,  as  is  asserted,  stocks  are  epeential  in  order  to  make  the  recruit 
carry  his  head  in  the  approved  military  fashiop,  by  all  means  let  the 
recruit  be  drilled  (but  without  his  pack,  &c.)  until  this  is  accomplished ; 
b^t  after  the  object  is  attained,  wny  continue  its  use  ?  it  yrould  surely 
\>Q  as  unreasonable  to  continue  the  nse  of  splints  long  after  the  broken 
limb  has  become  thoroughly  set  and  re-established. 

But  I  am  inclined  to  doubt  altogether  the  necessity  for  thus  stocking 
a  recruit  to  make  him  keep  his  head  up.  No  man  can  be  made  to  take 
up  any  position  habitually  by  mere  restraint.  If  recruits  are  pro- 
perly put  through  then:  extension  motions  and  gymnastics,  it  win  be 
lonnd  that  the  easiest  and  most  natural  portion  is  the  result,  an4  this, 
after  all,  is  the  object  of  all  training. 

It  is  but  fair  to  state  that  tne  stock  has  been  considerably  reduced 
in  height  recently ;  but  is  this  enough  ?  we  thinly  not,  after  what  has 
been  here  ad^luced ;  if  something  is  required  for  the  sake  of  appear- 
ance, what  is  technically  termed  a  "  false-stock,'*  consisting  simply  of 
9k  tag  of  black  silk  or  thin  leather,  arranged  so  as  to  pass  across  the 
opening  of  the  collar,  v^ould  cjuite  suffice.  The  majority  of  Officers  tp 
my  knowledge  now  adopt  this  harmless  devipe,  whicl^  looks  quite  as 
well  9S  the  real  thing,  an4  canses  none  of  its  discomfort.  Why  should 
not  this  compromise  then  bo  allowed  to  the  soldier,  if  the  present 
st^d-up  (joUar  of  the  twip  mv^sli  inevitably  be  retained? 

If  howeyeri  stocts  were  finally  abolis^ied  ^nd  beards  sanctioned,  it 
would  I  think  soon  be  found  expedient  to  have  a  neat-turned  collar  tp 
the  coat  so  fts  to  leave  tl^e  neck  free,  open  and  pliant,  aa  it  is  with  our 
own  sailors  ^nd  with  the  French  Zouave,  whose  bron^d  face,  w^U 
trinuned  besM:^]  open  collar,  easy  jacket,  loose  trpuser,  and  well  sup 
ported  ankle,  ?]^fford  I  think  a  far  bett^  beau  ideal  of  a  soldier's  dress, 
than  that  we  have  managed  to  perpetucite.  The  tum-dowi^  collar 
sttgRcat^d,  gould  easily  be  so  madp  £ks  to  stand  up  at  will,  dependent 
on  the  weather  or  the  want  of  a  beard. 
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IV.   The  Coat. 

I  have  thus  glided  into  the  consideration  of  the  main  item  in  the 
every  day  dress  of  the  soldier,  viz.,  his  coat  or  tunic,  as  it  is  rather  in- 
appropriately called,  inasmuch  as  the  tunic  was  an  under  garment 
worn  by  both  sexes  in  ancient  Kome,  reaching  to  or  below  the  knees. 
Be  that  as  it  may,  the  present  garb  is  generally  allowed  now  to  be 
faulty  both  in  shape  and  material.  The  latter,  for  example,  is  too  stiff 
and  close  grained,  thereby  rendering  the  garment  cold  m  winter,  and 
hot  in  summer,  and  in  saying  this  much,  I  must  not  be  thought  to  im- 
pute blame  to  the  clotmng  department,  who  take  I  understand  the 
greatest  care  that  every  yard  of  cloth  issued  should  come  up  to  the 
prescribed  standard — it  is  the  standard  itself  to  which  I  take  exception. 
The  lighter  and  thinner  the  material,  the  better,  provided  it  be  suflS- 
dently  durable,  and  its  texture  such  as  to  insure  a  certain  degree  of 
warmth  in  winter,  and  coolness  in  summer — conditions  easily  attamed 
by  adopting  a  pliant  twilled  flannel  or  tweed  stuff,  such  as  a  man 
takes  to  in  deer-stalking  or  grouse-shooting. 

In  order,  however,  to  faciHtate  such  a  common-sense  and  salutary 
arrangement,  the  shape  of  the  present  garment  must  be  materially 
modified.  At  present  it  is  cut  out  and  fitted  too  much  on  the  vicious 
and  obsolete  principle,  that  <<  in  a  military  dress  a  wrinkle  is  unpar- 
donable, though  a  seam  is  admissible."  It  is  still  too  tight  over  the 
shoulders,  and  across  the  chest,  exactly  where  it  should  be  most 
easy.  The  attempt  to  supplement  the  present  tunic  by  a  cardigan- 
waistcoat  or  woollen  jersey,  or,  in  short,  to  meet  a  decrease  in  tem- 
perature by  a  corresponding  increase  of  under-clothing,  is  invariably 
attended  by  one  of  two  results,  either  the  bursting  of  the  garment 
at  its  seams,  or  the  objectionable  sensation  of  feelmg  encased  in  a 
strait-jacket ;  so  that,  contrary  to  Dr.  Johnson's  well-known  aphor- 
ism, that  '*  a  man  must  either  be  a  fool  or  a  beggar  who  feels  cold 
in  this  climate,"  the  soldier,  although  neither  the  one  nor  the  other, 
has  frequently  to  suffer  from  excessive  cold,  without  the  possibility 
of  counteracting  it.  The  recruit  and  young  spldier  for  instance,  are 
much  exposed  to  cold  during  drill,  with  which  great  coats  would  greatly 
interfere,  and,  "in  the  opinion  of  the  medical  officers,  his  clothes 
are  not  sufficiently  warm.  It  is  therefore  supposed  that  he  catches 
cold  more  frequently  than  he  otherwise  would  do,  and  that,  in  some 
cases,  this  brings  on  more  serious  diseases.**  These  words  are  not 
mine,  they  are  taken  verbatim  from  the  second  report  of  the  Oom- 
mlttee  on  the  present  system  of  accoutrements  and  knapsacks. 

The  tunic  is  uncomfortable,  too,  in  other  respects.  So  long  as  a 
man  has  merely  to  stand  up  in  it  at  "  attention  "  on  parade,  it  is  all 
right,  and  looks  pleasant  enough,  but  its  want  of  pliancy  and  its  con- 
straint become  evident,  when  the  soldier  has  to  perform  his  position 
or  running-drill,  to  act  as  a  sharpshooter,  or  to  use  the  spade  iu 
field-work.  There  is  no  ease  or  repose  in  the  garment,  and  whenever 
men  possibly  can,  they  dispense  with  it  altogether  in  favour  of  their 
great  coats,  and,  at  other  times,  of  their  shirt-sleeves. 
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The  want  of  proper  pockets  in  the  tunic  and  shell-jacket  is  much 
felt.  Surely,  of  all  men,  a  soldier  should  have  pockets ;  not  mere 
sHts  in  the  tail-end  of  his  tunic,  or  the  sides  of  his  trousers,  as  at 
present,  but  good,  roomy  pockets,  more  like  those  a  gamekeeper  in- 
dulges in.  I  have  often  overheard  serjeants  complain  bitterly  of  this 
want  of  pockets.  They  are  expected  to  carry  about  with  them  a  roll 
of  their  company,  a  memorandum-book,  a  pocket  edition  of  the  field 
exercise,  and,  during  the  musketry  course,  registers,  pen,  ink,  &c. 
Now,  at  present,  they  have  either  to  carry  these  in  the  tail-pockets 
of  their  tunics,  or  to  unbutton  the  tunic  at  the  breast,  and  stick 
in  these  various  articles  horizontally,  so  that,  besides  protruding  in  an 
unsightly  manner,  it  often  ends  in  more  than  one  of  them  being  lost 
during  the  day*s  duty.  And  if  what  I  have  said,  as  to  want  of  proper 
ease  and  accommodation,  holds  true  as  to  the  timic  or  "  full  dress," 
how  much  more  does  it  do  so  when  appHed  to  the  shell- jacket,  which 
is  expensive  and  tight — hot  in  summer  and  cold  in  winter — with  no 
protection  to  the  loins,  where  it  is  most  needed,  and,  of  course,  de- 
void of  anything  in  the  shape  of  pockets ;  yet  this  is  the  garment  in 
which  we  tell  the  soldier  to  take  his  ease  with  dignity — ^this  is  the 
dress  in  which  we  send  him  out  to  do  a  long  day's  field-work,  to  make 
roads  or  dig  trenches. 

The  remedy  for  these  drawbacks  to  the  present  tunic  and  shell- jacket 
is,  to  my  mind,  very  simple  and  obvious  ;  indeed  the  authorities  them- 
selves seem  almost  to  have  suggested  it  since  the  beginning  of  the 
year,  by  substituting,  in  the  case  of  the  Officers,  for  their  former 
buttony,  policeman-looking,  undress  frock-coat,  a  serviceable  and 
8en8iT>le  form  of  patrol- jacket,  with  good  honest  pockets  and  a  due 
amount  of  adaptability  as  to  an  increase  of  underclothing,  which  I  hold 
to  be  so  essential  in  the  dress  of  our  soldiers. 

Let  this  then,  or  something  at  least  on  this  principle,  become  the 
pattern  for  the  whole  army,  vice  tunics  and  shell-jackets,  and  let  there 
be  but  one  pattern  both  for  men  and  officers  both  as  to  cut  and  colour. 
The  officer's  patrol- jacket  being  a  dark-blue,  is  objectionable  on  more 
than  one  ground.  On  service,  for  example,  on  an  alarm,  officers  have 
been  known  to  turn  out,  in  the  hurry  of  the  moment,  in  their  blue 
undress  frock-coats,  tod  with  red  coats  on  either  side  of  them,  have 
found  themselves  acting  as  so  many  centres  or  targets  on  which  the 
enemy's  sharpshooters  plied  their  aim  with  deadly  effect.  Apart,  too, 
from  any  consideration  such  as  this  suggests,  the  appearance  of  the 
contrast  on  parade  is  bad. 

In  addition  to  the  ordinary  badge  of  rank  worn  on  the  officer's  collar, 
a  belt  and  pouch,  containing  a  field-glass,*  might  take  the  place 
with  great  advantage  of  the  present  crimson  sash,  and  would  serve 
to  mark  him  out  sufficiently,  for  all  practical  purposes,  from  the  rank 
and  file. 

Abolishing  the  shell- jacket,  and  having  only  one  pattern  of  coat, 
would  be  found  to  have  an  advantage,  too,  in  an  economical  point 

*  The  lecturer  here  exhibited  a  handsome  Busaian  leather  belt  and  pouch  for  a 
field-glass,  designed  at  his  suggestion  by  Messrs.  Burrow,  of  Malvern. — Ed. 
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of  view,  for,  after  a  patrol-jacket  of  the  shape  and  material  here  con- 
templated had  beeu  worn  a  certain  prescribed  time,  a  new  one  would 
be  served  out  for  full  dress,  and  the  old  one  would  becoi^e  the  soldier'^ 
undress.  The  recruit,  on  joining,  being,  on  a  similar  principle,  supplied 
with  one  new  patrol  jacket,  and  another,  "partly  worn,  for 
undress. 

I  have  spoken  of  the  patrol-jt^cket  as  the  tunic,  so  to  speak,  of  the 
future,  but  I  have  done  so  more  because  I  conceive  it  to  be  a  step  at 
least  in  the  right  direction,  basec^  on  a  good  principle  of  ease,  utility, 
and  adaptability,  and  because  Government  have  already  to  a  limitea 
extent  sanctioned  it  as  part  of  the  regwlation  dress  of  the  Army,  than 
from  any  conviction  on  my  part  that  this  patrol- jacket  is  th^  perfection 
of  a  dress,  and  leaves  nothing  to  be  desired.  Personally,  I  confess  my 
feeling  strongly  inclines  to  a  dress  which  has  of  late  years  been  re- 
ceivea  with  much  favour  by  all  classes  of  sportsmen,  and  knowi^  to 
them  as  "  the  Norfolk  shooting-jacket."  At  present  I  cannot  conceive 
a  type  of  coat  better  adapted  than  this  for  the  soldier ;  it  is  thoroughly 
workmanUke,  and  at  the  same  time  thoroughly  presentable  as  to  ap- 
pearj^nce.  While  sufficiently  clos^-fitting  at  the  waist  and  wrists,  it 
has  the  advantage  of  being  comparatively  loose  across  the  chest  and 
shoulders  and  about  the  arms,  while  at  the  same  time  the  skirt  is  just 
long  enough  to  afford  sufficient  covering  without  at  all  bejpg  in  the 
way.  Moreover,  owing  to  the  arrangement  qf  flat  plaits  down  the 
chest,  there  is  ample  fi^ciUty  fof  any  number  of  pockets  being  placed 
inside,  which  at  least,  in  time  of  war,  might  serve  instead  of  ^  haver- 
sack ;  and  for  that  matter,  in  the  case  of  a  forced  flank  march  pr  such 
like,  instead  of  his  knapsack.  At  the  waist  it  is  drawn  in  by  a  cloth 
belt  or  band,  which  can  be  let  out  to  c^ly  extent,  so  ^s  to  give  the 
jacket  all  the  freedom  of  a  blouse,  when  such  is  desirable. 

In  the  one  I  have  had  made  as  a  pattern,  there  are  two  roomy 
pockets,  below  the  waistbelt,  made  strong  and  thoroughly  waterproof, 
and  each  capable  of  carrying  10  or  20  rounds  of  ammnnition.  On 
each  side  of  the  chest  arc  two  pockets,  accessible  externally,  although 
otherwise  quite  unobservable ;  the  collar  can  be  tmned  up  or  down  at 
pleasure. 

The  jacket  should,  I  thinly,  be  faced  at  each  shoulder  with  soft  red 
leather,  so  as  to  prevent  its  being  soiled  and  worn  by  the  rifle,  a^  ii 
the  case  at  present.  Moreover,  this  wou)d  serve  as  a  slight  pad  ^or 
the  butt  of  the  lifle  to  bear  against  w^hen  s^i  the  "  present,"  anil  so 
reduce  the  effect  of  recoil. 

As  to  the  colour  of  the  cloth  for  our  coat,  there  can  be  Uttle  doubt 
that  for  an  army  of  riflemen — as  ours  now  emphatically  is — ^grey,  or 
some  good  neutral  tint,  would  \n  the  abstract  be  the  best.  Bivt,  aiter 
much  consideration,  I  am  inclined  to  think  that  we  must  not  attach  too 
much  importance  to  the  supposed  advantage  of  the  so-called  invisible 
colours  for  the  uniform  of  at  least  the  body  of  an  army ;  in  practice, 
at  any  considerable  distance,  the  mass  of  intervening  atmosphei'e  suffi- 
ciently modifies  and  tones  down  even  the  brightest  coloiu",  and  when 
we  come  to  anything  like  close  quarters,  it  really  matters  Uttle  what 
colour  is  worn.     Indeed,  the  *'  flaming  scarlet"  has  then  a  decided 
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advautoge,  from  its  well  known  soaring  effect  when  worn  by  the 
British  soldier. 

Moreover,  Scarlet  has  been  the  national  colour  for  many  years,  and 
has  been  worn  in  all  our  great  victories,  and  is  known  as  the  British 
colour  all  over  the  world.  Theve  can  be  no  doubt  that  for  troops 
of  the  line  its  effect  is  brilliant  and  imposing.  Practically  therefore  I 
believe  red  shocdd  be  retained  for  the  national  uniform. 

For  my  own  part,  I  conceive  that  the  Volunteer  force  would  derive 
great  advantage  from  assimilating  the  colour  of  their  uniform  with 
that  of  the  regular  army,  and  adopting  t^ie  red  universaHy.  Firstly, 
its  adoption  (for  it  has  already  been  adopted  by  a  number  of  corps)  is 
found  to  attract  recruits  ;  secondly,  should  occiasion  ever  really  arise 
for  combining  the  regulars  and  Volunteers  in  the  field,  the  enemy  would 
not  distinguish  the  one  force  from  the  other,  and  thus  the  two  forces 
would  mutually  afford  each  other  a  sort  of  moral  support ;  and  thirdly, 
88  has  been  already  remarked,  when  worn  by  a  mass  of  men,  scarlet 
helps  very  much  to  cover  (if  need  be)  ^  multitude  of  sins  as  to  the 
individual  "  get  up." 

At  present  unfoi-tunately  in  the  Line,  the  Officers  and  Serjeants  only 
really  wear  searlet,  for  the  coat  of  the  private  is  of  a  dull  brick  red, 
wbi<^  might  surely  be  improved  without' much  additional  expense. 

Facings, 

I  will  now  say  a  word  as  to  the  "  facings"  of  regiments  before 
leaving  this  part  of  my  subject,  pf  which  I  l\ave  made,  I  fear,  rather 
a  long  tale. 

DLOforent  faoinge-  for  ^iffer^nl^  regimei^ts  are  advocated  w  the 
ground  of  maintaining  ^  regimental  distiuotion  %nd  esprit  de  corps^ 
and  provided  every  battalion  in  the  service  could  have  a  different 
coloured  facing,  I  would  not  have  a  word  to  say  {^gainst  a  system  to 
which,  I  think,  it  is  desirable  to  give  the  fullest  possible  effect ;  but 
unfortunately  for  this  excellent  theory  as  to  facings,  it  can  scarcely  be 
bdidto  have  any  real  existence  in  fact,  for  on  reference  to  the  Queen's 
Kegulations  it  will  be  found  that  of  the  14Q  battalions  of  infantry  (this 
does  not  include  tlie  four  battalions  of  tiie  60th,  with  their  green 
uniform  and  scarlet  facings),  il  ^attalipms  bc^ve  blue  facings,  38  yellow, 
21  green,  18  buff,  13  white,  4  black,  1  (the  56th)  purple,  and  1  (the 
97tE)  sky-blue,  so  that  in  reaUty  it  appears  only  two  corps,  the  56th 
^d  97th,  possess  what  can  be  truly  termed  distinctive  facings,  for  it 
can  hardly  be  said  that  theve  is  much  distinction,  or  rather  distinctive- 
iiess,  'm  a  facing  which  is  worn  by  some  40  other  regiments,  as  in  the 
case  of  blue,  and  38,  as  in  the  case  of  yellow.  It  is  rather  unfortunate 
too  that  blue  and  yellow  facings  should  so  largely  preponderate,  for, 
and  in  this  I  thii^k  the  ladies  will  agree  with  me,  of  all  colours,  these 
two  are  least  suited  to  be  worn  in  combination  with  red ;  in  common 
parlance,  '*  they  don't  go  well  together." 

It  is  obvious,  indeed,  that  even  if  it  were  possible  to  give  every 
battahon  of  the  140  a  different  shade  of  colour,  in  the  majority  of 
cases,  harmony  of  colour  and  good  taste  would  have  to  be  sacrificed. 
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In  my  opinion,  therefore,  it  would  be  much  better  to  rely  on  something 
else  for  creating  a  regimental  distinctiveness. 

Badges, 

Let  each  regiment,  for  example,  have  a  separate  crest  and  motto 
assigned  to  it,  taken,  if  possible,  from  the  county  with  which  the 
regiment  is,  or  ought  to  be,  associated  and  connected ;  and  let  this, 
with  a  regimental  monogram  likewise  perhaps,  be  worn  as  an  orna- 
mental and  distinguishing  badge  in  some  conspicuous  placa  Different 
facings  could  then  be  abolished,  and  merged  into  one,  viz.,  that  most 
suitable  and  becoming.  Perhaps  the  claim  would  then  lie  between 
green,  black,  or  white. 

But  while  favouring  the  continuance  of  simple  distinctive  badges  for 
different  regiments,  the  present  system  of  each  regiment  having  a 
button  of  its  own,  and  a  separate  pattern  of  lace,  involving,  as  it  docs, 
much  trouble  and  expense,  is  to  be  deprecated. 

The  buttons,  like  those  used  by  the  Volunteers,  should  be  made  of 
bronze,  so  as  to  dispense  with  tne  constant  furbishing  re<]^uired.  At 
present  each  soldier  has  to  carry  about  with  him  what  is  termed  a 
^^  brass  button,"  and  brush  for  that  special  purpose.  In  like  manner, 
with  the  badges  generally,  bronze  might  surely  be  substituted  with 
advantage  for  the  shining  brass,  which  is  not  only  vulgar-looking,  but 
is  likely  to  attract  the  observation  of  the  enemy  from  a  distance. 

V.  Underclothing, '^Trousers,  hooUy  aochsy  and  great-coat . 

I  must  now  mention  what  in  polite  society  is  usually  an  '^  unmen- 
tionable "  topic,  viz.,  trousers.  These,  as  at  present  shaped,  are 
generally  made  too  tight  across  the  thigh  and  at  the  knee,  so  that 
firing  in  the  kneeling  position,  for  example,  is  rendered  irksome  and 
uncomfortable,  unless  indeed  they  mercifully  give  way,  as  -not  un- 
frequently  happens  during  the  rifle  practice.  Then,  as  to  their  colour. 
Surely  black  or  Oxford  mixture,  as  it  is  termed,  is  about  the  worst 
that  could  be  selected  for  a  man  who  has  to  march  along  dirty  and 
dusty  roads,  or  to  take  part  in  a  review  in  the  Long  Valley  at  Alder- 
shot,  or  dodge  about  in  rifle-pits  and  trenches,  often  on  all  fours. 

This  colour  shows  every  speck  of  mud  or  dust,  and  has  besides  the 
optical  disadvantage  of  dwailfing  the  apparent  height  of  men.  In 
ordinary  life  we  almost  invariably  have  our  trousers  of  a  lighter  shade 
than  our  coat  and  waistcoat,  but  in  the  Army  this  principle  is  re- 
versed. 

Black,  as  a  colour,  moreover,  is  too  often  made  use  of  as  a  disguise 
for  inferior  cloth ;  and  certainly  the  present  material  for  the  solder's 
trousers  is  very  indifferent*  There  is  little  or  no  wear  in  it,  and  it 
sadly  lacks  pliancy  and  freeness.  In  a  wet  day  the  lower  part  of  the 
trousers,  which  are  bell  bottomed,  is  squeezed,  as  well  aSs  may  be,  into 
an  impossible  sort  of  straight  cut  leather  legging— for  all  the  world 
like  a  fire-bucket — ^reaching  from  the  calf  to  the  boot. 

Thus  it  appears  there  is  room  for  modification  in  the  trousers,  both 
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08  to  shape,  colour,  and.  material.  The  last  should  be  exchanged  for 
a  good  Ught,  strong,  pliant  tweed  stuff :  and  as  green,  as  has  been 
already  remarked,  is  the  colour  complementary  to  red,  why  not  adopt 
a  good  shade  of  it,  toned  down  by  a  judicious  intermixture  with  a 
brownish-grey — something  such  as  the  Master  of  Lovat's  mixture,  for 
example.  This  would  be  infinitely  better  suited  than  black  for  setting 
off  r^  jackets,  and  marching  along  du1;y  roads  in. 

With  regard  to  shape,  they  should  be  made  rather  tight  over  the 
Up,  with  a  strap  and  buckle  behind,  so  that  when  engaged  in  any 
aidaous  work,  such  as  using  the  spade  or  pick-axe,  the  braces,  which 
I  would  still  retain,  might  be  let  out,  so  as  to  free  the  movements  of  the 
chest  and  arms.  During  a  long  march  this  power  of  bemg  able  to 
ease  off  the  braces,  allowing  the  trousers  to  be  supported  by  the  strap 
at  the  hip,  and  so  relieving  the  shoulders  from  their  drag,  is  a  great 
relief.  Otherwise  the  trousers  should  be  made  large  and  roomy  round 
the  thigh,  with  ample  width  down  the  small  of  the  leg,  so  as  to  be 
available  at  option  as  knickerbockers,  like  those  of  some  of  the  metro- 
politan Volunteers ;  but  to  carry  this  idea  out  properly,  the  present 
nondescript  legging  should  make  way  for  a  good  brown  leather  legging, 
battoninf^  over  the  calf,  so  as  to  act  as  a  greave,  and  extending  down 
to  the  ankle,  to  which  it  should  afford  support ;  a  legging,  in  fact, 
more  such  as  Mr.  Grant,  in  Piccadilly,  supplies  to  English  sportsmen 
for  going  through  stubble  fields  or  riding  to  hounds,  or  at  any  rate 
harriers  in,  for  your  English  squire  and  yeoman  farmer  find  it  equally 
well  suited  for  exercise  either  on  horse  or  foot. 

And  here  a  question  obtrudes  itself  which  has  recently  received 
considerable  attention,  namely,  the  desirabiUty  and  possibility  m  future 
wars  of  cavalry  acting  more  or  less  as  mounted  riflemen.  This,  in 
effect,  would  be  to  revert  to  the  original  use  of  this  arm.  The  so-called 
cavalry  of  England  was  formerly  composed  of  some  regiments  of  horse 
and  the  remainder  of  dragoons.  These  dragoons  were,  in  point  of 
fact,  mounted  infantry  soldiers,  equipped  with  long  musket  and 
bayonet,  and  taught  to  engage  on  loot.  Should,  then,  this  ancient 
method  of  fighting  be  reverted  to,  as  is  so  strongly  recommended  by 
Sir  Henry  Havelock*  and  others,  I  maintain  that  the  dress  I  have  here 
endeavoured  to  describe  and  prescribe  for  the  infantry  soldier,  would 
be  found  equally  well-suited  for  mounted-riflemen  or  riflemen  mounted. 

Other  notions  as  to  the  joint  arrangement  of  trouser,  legging,  and  boot 
will  no  doubt  suggest  themselves,  but  I  cannot  afford  time  to  discuss 
them  here,  and  I  am  inclined  to  think  that  on  the  whole  the  foregoing 
phm  wiU  be  found  most  simple  and  practical.  There  is  however  a 
great  deal  I  think  to  be  said  in  favour  of  adopting  a  good  brogue  or 
broad-soled  shoe,  instead  of  the  boot — the  advantage  of  a  spare  pair 
of  shoes  in  the  kit  instead  of  boots  is  very  considerable,  both  owing 
to  their  being  less  bulky  and  less  weighty — and  there  can  be  no  doubt 
a  maa  is  more  nimble  and  better  fitted  for  running  in  a  well  fitting 
shoe  than  in  any  description  of  boot.    The  objection  is  that  in  loose 

#  Tide  "*  The  three  ¥MimMUUary  Queriione  of  the  day,"  hj  Colonel  &ir  "E,  RtkYe- 
ooky  Bart.    Longman. 
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soil  it  is  apt  to  admit  stones  and  gravel  over  the  side,  this  how- 
ever could  be  to  a  great  extent  prevented  by  having  a  well  shaped 
and  closely  fitting  gaiter ;  by  having  the  trousers  to  terminate  in  a 
band  with  a  couple  of  buttons  just  above  the  ankle,  this  guter  eoidd 
be  made  high  enough  to  cover  this  band^  and  to  fi^rm  a  protectioB  fdr 
the  lower  part  of  the  leg.  The  gaiter  might  either  be  made  of  stout 
canvas  sail-cloth  or  leather,  with  a  stout  piece  of  whale--bone  nmniog 
up  the  back  seam,  so  as  to  toake  it  fit  close  to  the  calf  of  the  leg  and 
give  an  elastic  support  to  the  ankle. 

The  sock  should  be  of  thick  soft  wool  and  well  fitted  to  the  fooi^ 
This  latter  condition  is  often  apt  to  be  lost  sight  of.  Marshal  SAle, 
however,  whose  maxim  as  to  soldiers'  legs  Is  so  often  quoted,  gave 
this,  as  well  as  the  make  of  ^be  boot  or  shoe,  gre&t  attention  ;  and  if 
these  points  were  considered  of  such  importance  in  times  past,  how 
much  more  urgent  is  the  necessity  for  attending  to  them  in  the  present 
day,  when  a  soldier  is  called  on  to  execute  the  chief  movements  of  a 
field  of  battle  at  a  speed  hitherto  reserved  almost  wholly  for  the 
bayonet  charge.  Under  such  circumstances  it  is  self-evident  that  his 
shoes  and  his  socks  should  be  equally  adapted  to  freedom  of  aetien 
with  the  least  possible  impediment  or  irritation.  A  boot  which  pinches 
the  joint  of  the  great  toe  or  rubs  a  hole  in  the  heel,  and  so  converts 
every  step  into  positive  pain,  will  knock  a  good  many  miles  off  the 
distance  a  man  can  walk  in  the  day,  and  a  good  many  pounds  off  the 
weight  he  will  be  able  to  carry  with  any  degree  of  ease. 

Considerable  pains  have  I  believe  been  taken  of  late  years  by  the 
authorities  to  improve  and  reconstruct  the  present  Wucher  boot.  It  has 
been  made  higher,  and  broader  in  the  sole,  and  there  are  no  less  than 
thirteen  carefully  selected  sizes  to  choose  from ;  but  to  reform  a  Wucher 
boot  is  rather  a  thankless  task,  and  one  might  as  well  try  to  make  a 
good  sailing  vessel  out  of  a  ship  whose  original  lined  have  been  faulty, 
or  a  silk  purse  out  of  a  sow's  ear,  as  to  make  a  really  good  comfortable 
boot  out  of  the  British  blucher,  the  wearing  of  which  appears  to  be 
reserved  as  the  peculiar  privilege  of  the  British  soldier.  The  origiaal 
lines  of  this  boot  are  faulty,  and  it  must  always  be  more  or  less 
clumsy  and  badly  fitting :  it  generally  lacks  room  at  the  t^^es,  an4  has 
too  much  of  that  commodity  at  the  ankles.  That  something  is  wt^g, 
I  think  is  shown  by  the  fact  that  upwards  ef  70  men  out  of  a  b^f^hdin 
of  500,  were  laid  up  with  sore  feet  marching  from  Aidershot  to  Lon- 
don, but  this  was  a  few  years  ago,  and  possibly  before  the  recon- 
struction already  alluded  to. 

The  new  army  great-coat  appears  all  that  could  be  wished: 
although  I  hear  tfcSe  men  complain  of  its  weight  •  naturaUy,  ftiwe 
especially  after  its  having  got  saturated  with  rain.  The  cause  of  this 
last  complaint  might  be  alleviated  to  a  large  extent,  if  not  entireF^ 
obviated,  by  having  the  ctoth  well  dipped  in  a  solution  of  ahim,  so  te 
to  render  it  partially  waterproof.  The  great  difliculty  is  of  ccfurse  te 
reconcile  this  property  with  a  due  amount  of  ventilutioii.  I  under- 
stand the  experiments  are  however,  shortly  to  be  made  by  the  authori- 
ties with  an  invention  which  professes  effectually  to  overcome  this 
difificulty. 
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VJ.  Knapsacky  Belts^  and  Povrka. 

At  the  risk  of  being  deemed  tedioils,  I  must  now  a^y  a  word  6r 
ttro  in  ttJgtfcrd  to  the  present  knapsack  and  accoutrements  A  weight 
of  56lb8.  or  4  fetone,  which  is  really  about  what  ottr  doldiers  have  to 
pan^  in  the  field,  is  no  easy  load  even  when  packed  and  placed 
in  the  inoiBt  convettient  manner ;  but  in  th6  soldierk  case,  the  circtim- 
stAnces  under  which  this  burden  is  sttppbrted,  are  the  least  farout- 
able  to  the  mechanical  construction  of  the  human  madiine.  The 
weight  iK>  far  as  the  pack  is  concerned,  is  so  applied  thdt  it  is  thrown 
otit  of  the  centre  of  teivity  of  the  body,  and  thus  entails  a  greater  ex- 
pendituiiB  of  muscttlar  force  than  would  be  required  under  a  belter 
arrdngement.  The  knapsack  straps  cut  under  the  arms  and  cause 
flwellmg  and  numbness  of  the  hands,  ahd  the  weight  of  the  pack  is 
throwti  upon  the  great  nerves  and  arteries  of  the  arm-pit,  so  as  to 
produce  those  serious  disasters  to  the  soldier's  health  and  effectiveness 
to  which  public  attention  has  recently  been  so  much  directed.  But 
the  effect  on  the  health  is  Hot  the  only  obtectlonable  point  in  the 
present  accoutrements  and  packs.  They  are  irtsome  and  tncomfortable 
to  boot.  The  cross  belt,  when  40  or  60  rounds  of  ammunition  are 
?»rtied,  is  not  only  felt  tight  across  tfce  chest,  but  the  pouch  moves 
nnd  bumps  against  the  man,  so  that  when  doubling,  soldiers  are  often 
to  be  seen  vainly  endeavouring  to  steady  it  witti  their  disengaged 
hand,  while  as  to  the  expense-pouch  I  can  vouch  for  it,  from  my 
fitythc  experience,  that  a  "skhmishing  practice/'  is  rai^ly  gone 
through  without  the  soldiers  losing  some  rounds  of  ammunition, 
owihg  to  its  faulty  construction,  the  ract  being  that  unless  the  flap  Is 
buttoned  down  each  time  after  a  rolmd  is  withdrawn,  it  remains  gaping 
open,  no  that  when  the  soldier  "doubles**  up  to  his  front  rank  mail, 
one  or  more  rounds  are  pretty  certain  to  jump  out. 

fiittierto,  liketWse,  all  the  careful  traimng  devoted  to  musketry  is  at 
present  to  a  considerabfe  extent  neutralized,  and  rendered  nugatory  by 
"flie  position  of  the  knapsack  and  belts. 

Then  as  to  these  belts  themselves,  can  anything  be  moi^e  clumsy  and 
uuwieldy,  or  better  calculate  to  catch  the  eye  of  the  enemy  in  the 
ftield  ?    They  are  in  no  way  better,  in  fact,  the^  are  in  no  respect  so 

food  as  plain  brown  leather  belts,  which  age  improves,  and  which  dirt 
oes  not  disfigure;  they  have  to  be  constantly  Kept  white  With  pipe- 
dAjj  adding  another  item  to  the  field-kit  (and,  it  should  be  remembered, 
that  ''every  niickle  inAkes  a  miickle"),  and  involving  thereby  much 
time  and  trouble.  This  killing  of  the  sddier's  time  is  alleged  however, 
as  one  of  their  advantages ;  but,  surely,  in  these  days,  a  soldier's  time 
would  be  more  profitawy  occupied  in  the  gymnasium,  the  garden,  the 
library,  or  the  workshop  than  fa  pipe-claying  belts  and  burnishing  np 
metals.  The  stoart,  dean  look  imparted  by  tfie  pipe-day  vanishes  \a 
the  field  and  they  appear  smudged  and  disfigured,  nay,  even  after  raiil 
in  peace-time,  they  present  but  a  sorry  aspect. 

It  would  be  waste  of  time  to  expatiate  more  than  I  have  done,  on 
the  defects  and  short-comings  of  the  present  padcs,  pouches,  and  belts. 
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The  system  thereby  represented  may  vii-tually  be  considered  as  doomed, 
for  in  the  able  report  recently  issued  by  the  Committee  which  Govern- 
ment appointed,  "  to  inquire  into  the  effect  of  the  present  system  of 
accoutrements  and  knapsacks  on  the  health  of  the  infantry  soldier,"  I 
find  it  stated,  that  of  all  the  systems  examined — and  no  less  than 
twenty  were  brought  under  notice — the  Committee  conceived  the 
English  pack-system  to  be  the  worst. 

But  here  I  must  take  the  opportunity  of  expressing  my  g^rateful 
acknowledgment  and  appreciation  of  the  readiness  with  which  I  have 
been  allowed  access  to  the  results  thus  far  achieved  by  General  Eyre 
and  his  colleagues.  These  results  are  by  no  means  slight,  and  I  can 
honestly  say  that  it  needed  no  consideration  of  the  kind  in  question,  to 
enhance  the  high  estimate  I  have  formed  of  the  Committee's  pro- 
posals. In  this,  after  what  I  have  said,  I  shall  readily  be  believed, 
when  I  state  that  among  other  reforms .  contemplated,  the  Com- 
mittee recommend  the  abolition  of  the  knapsack,  the  pipe-clayed  belts, 
the  present  cartouche-box,  and  expense-pouch,  together  with  the  pos- 
sible adoption  of  good  pockets  in  the  txmic,  at  least  in  war  time.  This 
is  not  all,  but  it  is  enough  to  show  that  should  their  recommendations 
be  carried  out,  a  new  era  will  be  marked  in  the  history  of  the  equip- 
ment of  our  Army. 

Under  these  circumstances  I  need  offer  no  apology  for  here  sum- 
marizing as  best  I  can,  the  report  in  question,  as  it  contains  matter  of 
much  interest  to  the  whole  Anny,  and,  I  might  say,  to  every  English- 
man. 

General  Eyre's  Committee  was  appointed  about  three  years  ago,  with 
the  object  already  mentioned,  and  it  sent  in  its  first  report  during  the  year 
1865.  Since  then  however,  public  attention  became  specially  directed  to 
several  of  the  points  I  have  ah-eady  dwelt  on,  notably  so,  to  the  species 
of  com  found  on  the  soldier's  heart  (the  consequence,  according  to 
medical  testimony,  of  the  pressiu*e  of  the  belts  and  the  strain  put  upon 
the  body  by  the  present  heavy  equipment),  and  to  the  increased  rapidity 
with  which  military  movements  and  manoeuvres  are  now-a-days  planned 
and  executed,  so  as  to  keep  pace  with  that  free  communication  which 
is  afforded  by  the  faciUties  of  steam  and  of  the  telegraph. 

In  their  first  report,  the  Committee  advised  that  trials  should  be  made 
of  various  plans  in  use  in  the  armies  of  Europe  and  America;  but 
defects  were  found  in  all  of  them.  They  therefore  set  to  work  to 
devise  some  better  scheme,  and  in  their  second  report  bring  forward 
another  system,  which  is  now  on  its  trial. 

The  Committee  fuUy  appreciate  the  lessons  to  be  learnt  from  the  facts 
in  connection  with  the  late  German  war ;  and  that  the  conditions  of 
modern  war  require  that  the  marching  power  and  endurance  of  the 
soldier  should  be  nursed  in  every  possible  way,  whilst  the  introduction 
of  the  breech-loading  system,  and  the  consequent  rapidity  of  fire  thus 
obtained,  demand  that  the  men  should  cany  a  large  amoimt  of  amuni- 
tiun. 

The  members  of  the  Committee  are  unanimous  that  very  little  i» 
needed  to  make  up  the  "  war  kit "  of  a  soldier,  and  that  his  eflBciency 
and  health  suffer  far  more  from  his  carrying  too  many  things  than  from 
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1113  occasional  and  temporary  absence  from  any  two  or  three  articles  of 
his  kit ;  they  therefore  propose  to  limit  his  field-kit  to  the  following 
articles : — 

1  flannel  shirt. 

1  pair  of  socks. 

1  towel. 

1  pair  of  boote  or  shoes  (the  latter  preferred). 

1  nold-all,  with  its  comb,  razor,  soap,  and  brush.  , 

1  soft  forage  cap. 

1  brush. 

This  differs  from  the  present  field-kit  in  the  absence  of  trousers  >tid 
blacking,  and  it  is  proposed  that  as  the  regulation  boots  arc  viety  bulky, 
as  well  as  heavy,  a  pair  of  shoes  should  be  substituted  ih  the  kit  for 
the  boots — a  suggestion  I,  for  one,  heartily  endorse. 

This  would  represent  a  clear  gain  in  the  "^ 
about  2  pounds  5  ounces ;  but  this  is  more 
Committee^s  proposal  that  the  quantity  of  ai 
in  the  battle  lield,  should  be  increased  fi'om  6 
^  The  weight  of  a  soldier's  equipment — ^whs 
tive  of  the  carrying-apparatus  itself, — the  ri 
visions,  water-bottle,  and  blanket,  would  the] 
pounds,  made  up  as  follows : — 

The  kit,  as  given  above 6  to    7  lbs. 

The  grea4>coat    6  lbs.  (nearly) 

Ammunition — 90  rounde 9  to  10  lbs. 

Canteen  or  mess-tin l^lb. 

Bayonet 1  lb. 

Total 28  or  24  lbs. 

The  apparatus  recommended  by  the  Committee  for  canying  the  above 
has  been  reduced  from  JO  pounds  2  ounces  (the  weighi  of  the  present 
pack  and  accoutrements)  to  about  4  pounds  3  ounces,  giving  a  difference 
of  6  pounds  in  favour  of  the  former,  and  making  a  total  weight  for  kit 
and  carrying  apparatus  of  about  27  pounds.  To  this  has  to  be  added 
the  weight  of  the  rifle  and  slings — 9J  pounds,  and  the  man's  clothes — 
10  pounds ;  so  that,  after  all,  the  total  weight  (46^  lbs.)  is  a  heavy 
one. 

It  is  proposed  that  the  greater  part  of  this  weight,  or  what  consti- 
tutes the  lat,  as  before  detailed,  should  be  carried  upon  the  voke  prin- 
ciple of  Sir  Thomas  Troubridge,  identical  with  that  adopted  by  milk- 
men, by  which  the  weight  is  Dome  by  the  shoulder-blaaes,  ana  direct 
from  the  centre  of  gravity,  the  yoke  itself  being  of  leather  (vide  Figs. 
3,  4,  and  5).  The  weight  of  the  ammunition  is  distributed  in  front  in 
two  long  and  narrow  pouches,  made  of  soft  leather,  each  capable  of 
holding  30  rounds,  while  of  the  remaining  30  rounds  to  be  provided 
for,  20  go  with  the  kit  in  two  small  pouches,  and  the  other  10  rounds 
(loose)  either  in  an  expense-bag,  worn  on  the  right  side,  or,  **  i m  a 
pocket  heloiv  the  waist-belt  in  the  man's  tunic,  thus  avoiding  an  extra  article 
of  equipment." 

VOL.  XI.  2   D 
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The  pouches  in  front  project  scarcely  at  all  from  the  body  and  are 
easily  accessible,  and,  although  attached  to  the  waistbelt,  the  weight 
is  borne  entirely  by  the  shoidders,  and  therefore  not  by  the  ribs  aud 
stomach ;  in  addition  to  which  the  principle  of  balance  is  introduced 
by  m^'ng  them  act  as  a  counterpoise  to  the  weight  behind.  Of  course 
during  peace  only  one  pouch  with  the  usual  20  rounds  would  be  used, 
the  other  pouches  being  easily  distributed  in  the  time  of  war. 

With  regard  to  the  manner  in  which  the  kit  itself  should  be  carried, 
the  framed  knapsack  is  condemned,  it  bein^  stated,  that  though  the 
frame  gives  an  appearance  of  neatness,  it  is  at  the  expense  of  in- 
creasing the  weight  and  preventing  it  being  suitably  adjusted.  A  kit- 
bag  is,  therefore,  to  be  substituted,  placed  low  down,  so  as  to  leave  to 
the  muscles  of  the  neck,  shoulders,  and  shoulder-blades,  the  freest 
action,  and  more  perfect  expansion  to  the  lungs.  The  weight  is  dis- 
tributed in  three  directions.  *'  By  means  of  straps  passing  to  studs 
fixed  on  the  yoke-strap  in  front,  and  to  the  yoke  at  the  back  of  the 
neck,  its  chief  weight  is  brought  on  the  yoke.  It  rests,  secondly,  in 
parts  on  the  sacrum,  of  strong  connecting  bone  of  the  hip,  and  at 
pleasure  it  may  almost  be  carried  there  to  relieve  any  pressure  of  the 
yoke ;  it  is  also  strapped  to  the  waistbelt  in  front,  and  is  thus  partly 
borne  by  the  belt,  partly  by  the  yoke  "  {vide  Fig.  3).  I  have  given 
here  the  exact  words  of  tho  Report.  So  great  is  the  ease  with 
which  the  kit  may  be  canied  in  tms  manner,  that  the  Committee  feel 
confident,  that  provided  its  contents  are  limited  to  the  extent  they  sug- 
gest, no  man  would  feel  distressed,  or  tempted  to  throw  away  his  kit, 
even  in  the  heat  of  action,  and  certainly,  so  far  as  its  merits  have  as 
yet  been  tested,  this  anticipation,  however  sanguine,  would  almost  seem 
to  be  corroborated.  Nothing  can  be  more  satisfactory  than  the  reports 
that  have  been  sent  in,  both  from  Colchester  and  Hythe,  where  it  has 
been  for  some  time  on  trial  At  the  former  place,  in  reply  to  Colonel 
Tidy,  one  man  said,  "  I  can  not  only  march  with  ease.  Sir,  but  I  can 
run  and  jump  with  this  pack  :"  and  I  have  it  from  (General  Hay  him- 
self, that  it  is  in  his  estimation  a  great  success,  that  its  adoption  would 
materially  improve  the  shooting  of  the  Army,  and  that,  as  for  the  men, 
they  pronounced  so  strongly  in  its  favour,  that  they  parted  with  it  for 
then*  old  friend,  the  square  box-knapsack,  with  the  utmost  possible 
reluctance. 

The  great  coat  is  folded  in  a  square  and  attached  to  the  yoke 
by  a  strap  at  the  back,  which  will  also  cany  the  canteen  (mdt 
Pi^.  5). 

It  is  suggested  that  the  haversack,  if  made  a  little  smaller,  mi^ 
be  suspended  from  the  waistbelt,  or  that  its  necessity  might  be  done 
away  with  altogether  m  time  of  war,  b^  having  good  pockets  in  front  of 
the  tunic. 

It  is  intimated  that  a  better  contrivance  ought  to  be  substituted  for 
the  present  water-bottle,  which  is  stated  to  be  heavy,  and  very  incon- 
venient and  objectionable  in  every  way,  and  in  this  I  think  every 
soldier  will  agree. 

"  Grood  black  bridle  leather"  has  been  employed  for  the  yoke  and 
straps,  the  Committee  rightly  fearing  that  buff  would  yield  too  mucli 
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to  the   raiu,  and  that  its  inconvenience  on  service,  when  pipe-clay 
cannot  be  procured,  is  also  thus  avoided. 

This  comprises  the  substance  of  the  report,  and  the  advantages 
claimed  for  the  new  system  therein  proposed  may  be  briefly  summed 
up  by  stating,  that  the  burden  is  diminished  by  several  pounds,  notwith- 
standing an  increase  of  thirty  rounds  in  the  quantity  of  ammunition 
carried,  the  weight  distributed  on  correct  mechanical  principles,  and  all 
injurious  pressure  removed  from  the  lungs  and  arms. 

I  understand  that  a  difficulty  as  to  the  straps  and  belts  being  black 
has  presented  itself,  it  being  found  that  the  dye  is  liable  to  come  off  to 
a  certain  extent.  The  Committee  appear  to  have  adopted  black  in  pre- 
ference to  the  natural  colour  of  the  leather  from  a  desire  to  maintain 
uniformity,  for  in  the  words  of  their  report  it  is  stated  "  a  regiment 
could  then  be  kept  in  uniform  tint,  which  is  not  the  case  with  brown 
leather."  But  surely  this  is  splitting  hairs,  and  making  a  mountain  of 
a  molehill ;  it  is  a  very  easy  matter  indeed  to  make  a  new  bridle  or 
saddle  look  like  an  old  one,  and  so  the  old  and  new  brown  leather 
belts  could  by  a  similar  process  be  made  as  like  each  other  as  two  peas, 
if  we  must  have  it  so  for  uniformity's  sake. 

The  point  to  which  most  exception  to  the  proposed  arrangement 
might  be  taken,  appears  to  be  the  position  of  the  mess- tin,  at  the  top 
of  the  great  coat,  just  behind  the  soldier's  neck  (vide  Fig.  5).  It  cer- 
tainly appears  to  be  in  the  way  there,  besides  having  a  very  awkward 
look.  I  should  have  thought  it  could  have  been  carried  much  better, 
on  the  centre  strap  of  the  valise,  so  as  to  lie  flat  upon  it,  but  the 
objection  to  this  I  am  told  is  that,  with  our  close  formation  in  the 
ranks,  it  might  come  in  the  way  during  the  formation  of  fours,  for 
example,  but  I  think  this  may  be  got  over  in  a  way  I  will  presently 
suggest. 

Meanwhile  it  is  obvious  that  this  is  a  mere  matter  of  detail;  what  is 
now  wanted  is  that  General  Eyre's  plan  should  receive  a  more  extended 
trial,  and  this,  I  believe,  has  been  decided  on  by  the  authorities.  If 
the  new  system  be  found  good  after  a  fair  and  sufficient  trial,  let  it  be 
adopted,  or  if  any  better  can  be  brought  forward  let  it  be  replaced,  but 
do  not  let  this  opportunity  of  remedying  the  present  evils  be  coldly 
discarded,  simply  from  an  idea  that  the  new  system  deviates  too  much 
from  the  existing  patterns. 

I  have  been  induced  to  make  these  remarks,  because  it  appears  that 
objections  have  already  been  raised — even  at  this  stage— to  the  yoke- 
bag,  on  the  ground  that  it  departs  too  much  from  the  conventional  model, 
and  that  it  is  too  great  an  innovation  on  the  traditional  eauipment  of 
the  army.  But  should  the  yoke-bag  possess  even  one-half  tne  practical 
advantages  anticipated,  it  cannot  be  believed  that  any  such  opposition, 
owing  to  its  novelty  of  appearance,  can  for  one  moment  he  allowed 
to  prevent  its  adoption. 

Having  felt  bound  to  say  this  much  in  explanation  and  favour  of  the 
new  yoke-bag  and  system  of  accoutrement,  I  will  now  offer  for  con- 
sideration what  I  conceive  would  form  a  considerable  improvement 
in  connection  with  it ;  nor  is  there  any  inconsistency  in  my  so  doing, 
inasmuch  as  the  amendment  I  propose  suggesting  is  in  entire  har- 
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mony  with  the  general  principles  of  the  new  system,  and  merely  one 
of  those  changes  in  detail  which  will  doubtless  present  themselves 
while  the  new  plan  is  still  on  trial. 

In  the  first  report  of  the  Committee  it  is  well  remarked  in  reference 
to  one  of  the  packs  tried,  that  "  it  seemed  absurd  to  weight  a  man  with 
a  box  weighing  5^  lbs.,  to  enable  him  to  carry  a  weight  of  7^  lbs.," 
but  in  principle  the  same  argument  holds  good,  although  in  a  greatly 
modified  degree,  in  regard  to  the  new  yoke-bag  itseff,  and  a  kit  of 
merely  6  lbs.  weight,  as  now  proposed.  I  have  always  felt  that  it 
would  be  most  desirable  if  the  weight  of  the  medium,  whatevei*  its 
nature,  employed  for  carrying  the  kit,  could  likewise  be  made  to  sub- 
serve some  good  practical  purpose.  This  I  have  endeavoured  to 
effect  by  substituting  in  lieu  of  the  kit-bag  a  bcd-havcrsack,  consistmg 
of  a  rectangular  piece  of  waterproof  sheeting,  G  feet  6  inches  long,  by 
2  feet  6  inches  wide,  having  a  pouch  at  each  end  to  contain  the  kit, 
each  article  of  which  is  kept  in  its  place  by  webbing  or  elastic,  the 
open  ends  of  these  pouches  being  fastened  and  secured  by  toggles 
(vide  Figs.  6  and  7). 

Thus,  taking  the  field-kit  recommended  by  General  Pyre's  Couiniittw 
as  my  standard,  in  one  pouch  I  place  1  pair  of  shoes,  1  hold-all,  and 
1  brush,  and  in  the  pocket  at  the  other  end  1  flannel  shirt,  1  towel, 
1  pair  of  socks,  and  1  forage-cap;  the  great  coat  is  rolled  up  length- 
wise, and  attached  to  fastenings,  placed  for  the  ourpose  along  one  side 
of  the  waterproof,  and  of  course  inside  {vide  Fig.  7).  The  whole  is 
then  carefully  rolled  up,  and  fastened  with  a  strap,  or  if  preferred  with 
a  cord  by  means  of  eyelet-holes  provided  for  the  purpose,  so  as  to  fomi 
a  long  waterproof  roll  (at  no  part  perceptibly  thicker  than  a  great 
coat  rolled  up  in  the  ordinary  maimer)  which  serves  to  act  as  a  hold- 
all on  a  large  scale  for  the  soldier's  kit  and  great  coat  (vtde  Fig.  8). 
On  the  line  of  march  this  roll  would  be  carried  diagonally  across  the 
left  shoulder,  horse-collar  fashion,  the  ends  being  fastened  together  at 
the  right  side  by  a  simple  strap  and  buckle  (vide  Figs.  9,  Jl,  and  12), 
By  this  means  the  knapsack  diflSculty  is  got  rid  of,  and  the  soldier 
is  at  the  same  time  supplied  with  the  inestimable  advantage  wheu 
qamping  out,  of  a  waterproof  ground-sheet  to  lie  on.  This  alone  would 
be  tne  means  of  saving  many  lives  in  a  campaign. 

When  used  for  sleeping  on,  the  whole  kit  would  be  placed  in  on€ 
pouch,  so  as  to  act  as  a  pillow,  while  the  feet  might  be  protected 
by  the  pocket  at  the  other  end  (vide  Fig.  6),  the  great  coat,  being 
rendered  waterproof  as  before  mentioned,  being;  used  as  a  bed-cover. 
At  other  times  this  waterproof  could  be  employed  as  a  rough  and 
ready  waterproof  cape,  to  be  worn  over  the  great  coat  or  otherwise 
(the  Kit  still  being  retained  in  the  pockets,  distributed  as  befoi-e  de- 
scribed) ;  for  this  purpose  armholes,  arranged  so  as  Jiot  to  interiere 
with  its  waterproof  qualities,  have  been  provided,  together  vnih  a  small 
collar,  to  make  it  fit  close  to  the  neck,  and  straps  and  buckles  for 
fastening  it  together  (vide  Fig.  6,  aa). 

Occasionally  the  men  might  be  allowed,  with  obvious  advantage, 
the]  waterproof  to  practise  their  first-class  firing  on  in  the  lying-down 
position  now  sanctioned,  in  the  case  of  the  ground  being  wet  or  damp. 
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80  far  as  the  preservation  of  their  health  and  clothes  is  concerned.  Or 
again,  on  emergencies,  when  combined  with  one  or  two  others  by 
means  of  the  eyelet-holes  and  straps,  these  sheets  might  be  made  to 
act  as  an  extempore  shelter-tent,  piles  of  rifles  supplying  the  place  of 
tent-poles. 

In  point  of  weight,  there  would  be  little  or  no  difference  between 
this  bed-havereadc  and  the  kit-bag,  &c.,  proposed  by  General  Eyre's 
Committee ;  and  the  cost,  when  made  up  in  large  numbers,  would  not 
be  considerable,  although  for  a  really  good  article  8«.  or  95.  would  not 
be  deemed  too  much,  1  imagine. 

Haying  thus  provided  for  the  kit  and  great  coat,  I  propose  that  all 
the  other  weights,  including  anmiunition,  mess-tin,  andi^canteen,  should 
be  arranged,  on  a  principle  of  balance  or  counterpoise  round  the  waist- 
belt,  which  by  the  plan  of  canying  the  kit  here  suggested,  is  left  quite 
clear,  and  owing  to  the  admirable  manner  in  which  it  is  supported 
from  the  shoulders  by  the  yoke,  is  obviously  the  natural  place  for 
attaching  these  weights  to.  The  present  water-bottle  might  be  re- 
placed by  one  of  metal,  or  stout  glass  covered  with  leather,  shaped 
after  the  manner  of  a  hunting  flask,  so  as  to  conform  slightly  to 
the  shape  of  the  body,  and  the  mess-lin  might  be  altered  in  its  shape 
on  a  similar  principle.  The  ammunition  would  be  disposed  of  in  the 
manner  proposed  in  the  report  already  quoted,  except  that  I  would 
dispense  with  the  expense  pouch  in  favour  of  the  waterproof  pockets 
provided  in  my  Norfolk  jacket  {vide  Fig.  11),  and  in  like  manner  the 
breast  pockets  could  take  the  place  of  a  haversack. 

My  original  idea  was  to  use  the  bed-haversack  in  conjunction  with 
a  set  of  l^lts  devised  by  Colonel.  Luard.  These  belts  have  the  merit  of 
great  simplicity,  being  made  on  the  principle  of  a  pair  of  leather  braces 
supporting  a  broad  waist-belt  by  means  of  studs,  from  which  they  can 
be  readily  detached.  The  weights,  &c.,  would  be  distributed  round 
tlus  waist-belt  in  the  manner  already  described,  and  supported  from 
the  shoulders  on  a  principle  similar  to  that  of  the  yoke. 

I  anticipate  that  exceptions  vriU  be  taken  to  my  proposed  mode  of 
carrying  &e  kit  and  great  coat  on  two  grounds,  the  first  being  that  a 
roll  of  this  kind  would  embrace  the  chest  and  back  too  much,  and  so 
re-produce  some  of  the  evils  of  the  old  system.  In  answer  to  this  I 
have  merely  to  say,  that  in  reality  the  roll  is  so  open  that  it  seems  to 
create  little  or  no  pressure  of  the  kind  referred  to,  while  the  weight 
is  all  but  entirely  supported  by  the  shoulder;  and  also  that  the  men 
themselves,  when  allowed  a  choice,  prefer  apparently  to  any  other,  this 
horse-collar  manner  of  carrying  the  great  coat.  Botn  the  Prussians  and 
Austrians,  I  understand,  carry  it  so.  I  have  likewise  the  assurance  of 
Dr.  Parkes,  of  Netley  Hospital,  that  in  his  opinion  there  would  be  no 
objection,  on  sanitary  grounds,  to  this  mode  of  carrying  the  kit.  How- 
ever, if  that  manner  of  carrying  the  roll  was  really  found  objection- 
aUe,  it  could  very  easily  be  folded  up  in  a  different  and  less  extended 
shape  (vide  Pig.  10),  and  carried  on  the  yoke  at  the  back  where  the 
valjse  now  is ;  the  great  coat  being  taken  out  and  carried  in  the  manner 
proposed  by  General  Eyre's  Committee  {vide  Pig.  5). 

The  other  objection  likely  to  be  urged  is  of  a  different  kind,  and  one 
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to  which  several  other  details  in  the  uew  equipment  mentioned  may 
appear  more  or  less  open,  as,  for  instance,  the  suggestion  6f  putting  the 
mess-tin  at  the  back  of  the  valise.  It  is  this,  that  mese  innovations  and 
the  mode  of  carrying  the  great  coat  and  kit  suggested  are  incompatible 
with  the  maintenance  of  that  close  order  which  is  so  much  insisted  od, 
especially  when  our  men  are  working  in  line  and  performing  the 
manual  and  platoon  exercises,  fint  with  regard  to  this,  breech-loaderd 
may  be  said  to  have  all  but  annulled  the  platoon  exercise,  and  the 
aoon^  the  manual  exercise  is  correspondingly  modified  the  better. 
Why,  for  instance,  should  the  "long  shoulder,"  as  it  is  called,  be 
tetained?  The  Yolunteers  who  are  armed  with  the  long  Enfield, 
I  understand,  invariably  drill  as  with  the  short  rifie,  and  so  avoid 
that  awkward  movement.  As  to  the  soldier  maintaining  that 
delicate  touch  in  the  ranks  "by  feeling  the  thick  part  of  his 
"  neighbour's  arm  below  the  elbows,"  I  have  on  a  former  occasion 
in  tlm  theatre  advocate  its  abandonment  for  a  freer  and  more 
healthful  formation.*  By  compelling  the  soldier  to  keep  his  arms  rigidly 
at  his  side,  we  diminish  his  strength,  lower  his  capacity  of  endurance, 
and  greatly  retard  his  rate  of  marching,  while  at  the  same  time  we 
prevent  him,  by  this  close  formation,  fiom  giving  full  effect  to  hi8 
rifie  'v^hen  firing,  or  to  his  bayonet  in  a  hand-to-hand  encounter.  The 
soldier  soon  finds  out  that  in  actual  practice,  in  making  an  advance 
on  rough  gfound,  or  as  soon  as  a  gap  or  two  has  been  caused  by  the 
enemy's  shot,  the  maintenance  of  this  "  delicate  touch  "  is  a  physical 
impossibility ;  and  having  discovered  the  impracticable  nature  of  one 
tenet  in  the  drill  taught  him  in  the  barrack-square,  he  is  too  apt  tx) 
infer  it  is  so  with  all.  He  thus  loses  confidence  m  his  instruction  and 
instructors,  his  sense  of  discipline  is  impaired,  and  he  is  no  longer  so 
good  a  soldier.  The  simple  moral  of  all  this  is,  that  we  should  not 
in  time  of  peace  teadi  soldiers  that  which  disappears  at  the  first  touch 
of  real  trial  in  time  of  war.  Let  the  touch  in  the  ranks  be  by  the  elbow 
as  men  stand  naturally — 30  mches  say  instead  of  21 — and  when  on  the 
march  let  men  move  more  by  the  instinct  of  the  eye  as  to  distance 
and  dressing,  just  as  keepers  and  nnder-keepers  beat  a  cover  in  a  loof*c 
yet  regular  line.t 

YII.  Concifuwn. 

This,  stated  very  roughly,  is  the  nature  of  the  modification,  I  thnik, 
should,  if  possible,  be  attempted  in  connection  with  the  yoke-system ; 
but  suppose  every  difficulty  overcome,  either  as  to  this  modification  or 
to  the  yoke-bag  plan  of  General  Eyre's  Oommittee,  the  fact  still  remains, 

•  Vide  "  Coa«t  BaUwsyB  and  Eailway  Artillery .''—Jbifrwa^  of  the  Soyal  VhUfd 
Service  InetiMUmi  roL  is. 

t  Since  theee  ivords  were  written  and  deliyered,  the  Field  Exeroiso  for  1867  has 
been  promulgated,  and  the  position  of  the  soldier  henceforth  is  thus  defined : — "  The 
arm  to  hang  easily  from  the  shoulder,  the  elbow  slightly  turned  out,  the  hand  opeu« 
with  the  knuckles  inclining  to  the  front.  The  ayerage  front  of  a  file  to  be  24  inches/' 
This  so  closely  harmonises  with  the  riews  expressed  above,  that  the  difficulty  there 
referred  to,  may  be  said  no  longer  to  eTOSt.—  A.  W. 
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that  the  soldier  will  have  to  cany  a  weight  when  iii  the  field  not  far 
short  of  50  lbs.,  and  the  question  will  doubtless  still  obtrude  itself,  can 
any  system  be  devised  whereby  the  soldier  shall  never  be  divorced 
from  his  baggage,  and  yet  be  free  from  the  toil  of  carrying  it? 
General  Byre's  Ck>mmittee  meet  this  question  by  a  decided  nega- 
tive. **  To  leave  the  soldier,  they  say,  without  some  articles  of  his  kit 
OB  active  service,  would  not  only  deprive  him  of  comfort,  but  would  be 
injurious  to  his  health ;  while  the  attempt  to  carry  \m  wai*  kit  £pr  him 
in  carts,  &c.,  would  be  simply  impracticable  in  nine  cases  out  of  ten." 
It  cannot  indeed  be  wondered  that  they  should  take  this  view  of  the 
matter,  for  the  problem  is  one  fraught  with  the  greatest  difficulty,  and 
is  one  which  would  require  both  more  time  and  ability  than  I  can 
devote  to  its  discussion. 

But  although  I  am  inclined  to  agree  at  the  present  moment,  and 
with  our  present  light,  in  the  wisdom  of  the  Committee's  conclusion,  I 
cannot  forget  that  this  word  ^'  impracticable"  has  often  been  applied 
before  now  by  Conmiittees  to  matters  which  in  the  end  have  come  to 
pass — ^breech-loaderf  may  serve  as  an  example.  I  cannot  forget  that 
"force  used  is  force  expended ;"  that  if  a  horse  is  over-handicapped  he 
will  lose  the  race,  and  that  what  a  poxmd  is  to  a  horse  an  ounce  is  to  a 
man.  Nor  should  what  has  actually  been  accomplished  in  this  respect  be 
lost  sight  of ;  witness  Stonewall  Jackson's  flank  marches,  and  what 
the  Garibaldians  did  on  more  than  one  occasion :  how  in  India  our 
men  literally  carry  nothing  but  their  rifle  and  ammunition :  what  the 
Sardinians  effected  in  this  way  in  the  Crimea,  and  what  the  Prussians 
have  more  recently  brought  to  pass  from  availing  themselves  more 
freely  than  has  hitherto  been  done  of  the  modem  facilities  of  transport 
and  of  telegraph. 

If  it  be  an  axiomatic  truth  that,  in  modem  war,  no  army  can  move 
without  artillery,  could  not  the  same  roads  be  made  available  for  bring- 
ing reserves  of  clothing,  &c.,  to  the  front,  while  the  soldiers  themselves 
might  carry  some  of  their  ammunition,  for  which  transport  had  for- 
merly to  be  provided  I  Is  it  not  indeed  possible  that  the  day  may  yet 
come  when  traction-engines  may  be  seen  doing  the  work  of  multitudi- 
nous horses  in  the  rear  of  a  field  of  battle  ? 

Meanwhile  we  must  be  content  with  General  Eyre's  salutary  com- 
promise that  although  men  must  carry  a  war  kit,  this  kit  must  be 
reduced  to  Hie  smallest  possible  amount.  In  this,  I  think,  we  shall 
all  heartily  concur. 

I  fear  I  have  trespassed  already  only  too  much  on  your  time  and 
your  patience.  I  would  merely  say,  in  conclusion,  that  although  the 
remarks  I  have  here  hazarded  have  special  reference  to  the  infantrj^ 
soldier  of  the  Line,  the  principles  involved  apply  equally  to  all  branches 
of  Her  Majesty's  service.  These  principles  are  simply,  that  efficiency 
should  be  the  primary,  and  appearance  the  secondary  consideration  in 
the  soldier's  dress,  but  that  the  latter  may  be  made  perfectly 
compatible  with  the  former,  and  that  a  man  may  be  soldier-like, 
and  yet  be  clad  in  an  easy,  sensible  dress  suited  to  his  work,  just 
as  a  man  may  be  sailor-like;  and  to  this  I  would  add  the 
assurance,  that  whatever  the  nature  of  these  remarks,  or  whatever 
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their  merits  or  demerits,  far  from  having  beeu  offered  in  any  spuit  o{ 
dogmatism  or  opiniativeness,  they  have,  on  the  contrary,  beeu 
prompted  purely  and  solely  from  a  wish  to  have  this  «ubject 
thoroughly  ventilated,  and  from  a  desire,  if  possible,  ultimately  still 
further  to  promote  the  health,  the  comfort,  and  the  efficiency  of  the 
English  soldier — a  desire  in  which,  I  am  well  aware,  none  more  fnlly 
participate  than  the  present  Military  Authorities  themselves,  who, 
I  smcorely  believe,  to  quote  the  words  of  His  Royal  Highness  the 
Duke  of  Cambridge  himself,  "  in  the  course  they  adopt,  are  not  influ- 
enced by  impulse,  favour,  or  affection,  but  solely  by  a  desire  to 
maintain  this  country  in  the  high  and  noble  position  she  has  so  long 
enjoyed." 

The  Ohaibmax  :  Gentlemen,  at  this  stage,  I  believe  it  is  usual,  if  any  one 
wishes  to  make  any  remark,  or  to  put  a  question  on  the  subject  of  the  lectiure,  to 
invite  him  to  do  so.  Captain  Walker  will  have  the  advantage  of  the  intelligent 
criticism  that  usually  follows  proposals  that  are  laid  before  this  Institution ;  and, 
possibly,  he  will  be  able  to  reply  to  any  objection  that  may  be  made. 

Colonel  E^^ELYN :  As  no  gentleman  appears  inclined  to  address  the  meeting,  and 
as  it  is  usual  that  some  remarks  should  be  made  ailer  the  pajters  read  at  the  Evening 
Meetings,  I  venture  to  rise,  not  as  an  opponent  of  Captain  Walker,  for  I  agree  with 
him  in  principles  if  not  in  details,  but  to  amplify  a  little  his  remarks.  I  am  glad  to 
hear  that  the  Q-ovemment  intends  to  do  away  with  the  infantry  shoulder-belt— a 
thing  as  thick  as  a  trace,  to  which  the  cartouche  box  is  suspended  in  a  manner  to  allow 
the  60  rounds  of  ammunition  it  contains,  to  play  the  devil's  tatoo  in  the  soldier's 
rear  whenever  he  attempts  to  double,  annoying  him,  and  destroying  the  cartridges. 
Captain  Walker  observed  that  our  order  was  a  great  deal  too  close, — that  21  inoies 
l>er  file  was  not  enough.  I  quite  agree  in  this.  Men  cannot  march  elbow  to  elbow, 
except  on  a  bowlmg-green  ;  and  when  we  consider  that  an  attack  now-a-days 
would  usually  bo  on  an  entrenched  position,  where  the  enemy  would  be  under  cover, 
and  consequently  not  to  be  fired  at,  it  is  manifest  that  a  line  should  be  able  to 
double,  which  it  cannot  do  at  the  present  close  order  of  files.  I  am  glad  to  say  that 
this  has,  to  a  certain  extent,  been  set  to  rights,  for  the  new  regulation  is  to  give 
24  inches  per  file,  instead  of  21.  This  is  a  step  in  the  right  direction,  which  might 
with  advantage  be  increased.  When  we  consider  the  probable  great  extent  of  the 
line  of  battle  of  the  future,  rendered  necessary  by  th^  increased  range  of  firearms, 
it  seems  likely  that  the  fate  of  a  battle  may  often  depend  on  the  relative  speed  with 
which  the  rival  troops  can  get  over  four,  five,  or  six  miles  of  ground  daring  the 
action.  If  the  object  of  each  G-eneral  is  to  get  a  larger  mass  of  men  than  his  adversary 
to  bear  on  a  certain  point,  it  seems  that  a  line  seven  or  eight  miles  in  length  can  only 
be  strengthened  in  any  part  by  long  marches  from  the  Keserve ;  it  w  ould  simply 
be  a  race  between  the  two  sides,  to  bring  up  men  to  reinforce  a  line  several 
miles  oC  An  extra  ounce  of  weight,  borne  by  a  soldier,  might  be  fatal.  And  this 
consideration  applies  to  cavalry  as  well  as  infantry.  The  time  has  therefore  arrived 
when  we  should  discard  shabracques,  sabre-taches,  bearskins,  highland  funereal 
plumes,  and  similar  absurdities.  It  is  probable  that  many  Officers,  yoimg  Officers 
especially,  will  disagree  with  me  in  this,  because  they  think  a  soldier  should  take 
a  ^ride  in  these  things.  But  a  soldier  can  be  induced  to  take  great  pride  in  the 
devise  of  a  button,  or  a  little  bit  of  lace.  It  is  not  ornament  that  is  objectionable 
but  cumbrous  ornament.  Why,  then,  load  a  soldier  with  things  that  are  incum- 
brances, simply  for  the  sake  of  effect? — effect  that  is  always  lost,  for  if  you 
neglect  the  useful  and  appropriate,  you  cannot  attain  the  ornamental.  Take  an 
infantry  soldier  of  the  present  day  in  marching  order,  can  any  one  say  he  is  a 
particularly  picturesque  object,  with  his  ugly  hat,  his  short  tunic,  and  broad 
shoulder-belt  ?  Ladies,  and  some  gentleman  here,  may  never  have  seen  the  thing 
provided  for  British  soldiers  to  carry  water  in  during  the  march.  It  is  a  wooden 
barrel  slung  on  a  shoulder-belt.     I  do  not  know  who  invent^ed  it,  but  I  should  be 
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Borry  to  be  that  man.  lu  addition  to  these,  the  soldier  has  a  third  belt  across  the 
shoulder  for  his  haversack,  a  canvas  bag,  into  which  rain  passes  without  hindrance. 
If  he  puts  his  bread  into  it,  it  becomes  a  sop,  and  a  very  dirty  looking  sop  it  is 
when  he  has  to  eat  it.  I  have  no  hesitation  in  saying  that  the  old  cross-belts 
^oing  over  both  shoulders,  was  a  better  arrangement  than  the  present,  for,  at  least, 
it  was  not  lop-sided,  whereas  now  the  man  is  lop-sided.  He  carries  GO  rounds  of 
ammunition  on  the  left  shoulder,  and  is  taught  to  can-y  his  rifle  on  the  same  shoulder 
too.  Wlien  I  first  joined  the  militia  some  years  ago,  we  had  a  shoulder-belt 
and  waist-belt  as  at  present ;  but,  in  addition,  we  had  a  short  strap  about  an  inch 
long  connecting  the  pouch  to  the  waist-belt  beliind  ;  so  that  the  weight  was  sup- 
posed to  be  divided  between  the  shoulder-belt  two  feet  long,  and  another  little  strap 
about  an  inch  long.  Suspend  any  weight  on  the  wall  opposite,  and  try  to  divide  it 
between  a  rope  two  feet  long,  and  another  an  inch  long ;  it  will  be  found  almost  impos- 
sible to  apportion  the  lengths  so  as  to  divide  the  weight.  I  think  we  ought  to  have 
nothing  over  the  shoidders  except  the  knapsack  straps.  The  French  soldiers  are 
accoutred  in  a  simple  and  efficient  manner.  They  have  only  a  waist-belt,  which, 
however,  ought  to  oe  a  hip-belt,  not  a  waist-belt ;  it  ought  to  be  below  the  waist, 
resting  on  the  hips,  the  proper  place  to  carry  a  weight.  We  have  seen  a 
mountebank  supporting  a  six-pounder  on  his  hips.  As  to  yokes  or  braces  across  the 
shoulders  for  supporting  the  ammunition,  they  are  quite  uimccessary.  The  Fi-ench 
have  attached  to  the  tunic  at  the  left  side,  a  Uttle  piece  of  cloth  called  a  suspemoir. 
It  laps  over  the  belt,  and  is  attached  to  a  button  above  it.  The  belt  rests  on  it,  and 
it  will  support  a  ^reat  weight.  I  used  to  be  very  fond  of  shooting  when  I  wns  at 
the  Cape,  and  I  have  carried  more  than  100  bullets,  an  axe,  a  powder-horn,  and  many 
other  tniugs,  all  suspended  round  my  waist.  I  Imve  carried  them  on  horseback  and  on 
foot,  and  have  slept  with  them  around  me.  I  have  carried  them  many  more  houi*s 
than  a  soldier  on  the  march,  without  inconvenience,  and  even  without  the  support 
of  suspensoirs ;  far  less  can  there  be  any  necessity^  for  a  slioulder-belt.  Our  packs 
arc  badly  placed,  too  high  on  the  back,  and  they  arc,  with  the  great  coat,  much  too 
thick.  The  weight  of  the  pack  should  bo  along  the  spine  not  across  it.  There  used 
to  be  an  old  sayiug,  "  You  must  not  interfere  with  the  small  of  the  back ;"  and 
that  expression  became  stereotyped,  till  the  authorities  were  afraid  to  have  a  pack 
that  came  down  low  on  the  back,  so  they  made  it  very  broad  across  the  shoulders, 
and  very  narrow  in  the  length  of  the  mui'e  back.  It  amounted,  in  fact,  to  placing 
a  weight  at  the  upper  end  of  a  flexible  cane  (to  which  the  human  spine  may  be 
compared),  instead  of  distributing  it  yertically  along  it.  The  pack  should  extend 
along  a  man's  back,  and  not  across  it.  As  the  infantry  soldier  is  a  marching  anima}, 
1  consider  no  part  of  his  dress  of  more  importance  than  liis  shoes.  Welling- 
ton boots  are  an  abomination  eitber  for  cavalry  or  iniantrj'.  There  i»  another 
stereotyped  expression  with  reference  to  boots  and  shoes.  People  say,  "  you  must 
**  support  the  ankle."  Now  what  is  the  ankle  ?  The  ankle  is  a  joint ;  it  requires 
freedom,  not  support.  Who  ever  heard  of  a  man  running  a  race  requiring  support 
to  his  ankles  ?  he  wears  pumps.  Whoever  heard  of  opera  dancers  requiring  sup- 
port for  their  ankles  ?  They  require  perfect  freedom.  There  is  nothing  so  good 
for  marching  or  running,  for  jumping  or  climbing,  as  a  low,  broad  shoe,  with  a 
good,  close-fitting  gaiter.  It  is  a  mistake  to  suppose  that  there  is  any  incon- 
venience fipom  the  strap  attached  to  the  latter.  I  have  spoken  to  French  soldiers 
about  it ;  and  they  say  that  the  canvas  gaiters  are  capital  things,  and  that  the  strap 
that  goes  imder  the  foot,  lasts  longer  than  the  sole  of  the  shoe.  They  do  not, 
however,  like  their  jambi^res, — hard  leathern  things  which  make  the  calves  of  their 
legs  ache,  and  which  would  not  be  required  at  all  if  the  gaiters  were  made  longer. 
In  Africa,  when  the  Officers  allow  it,  the  men  It^ve  off  wearing  the  jambiercs,  and  let 
down  the  legs  of  their  knickerbockers  to  the  ankles, — thus  forming  a  light  and  easy 
marching  costume.  J  hope  that  a  few  years  will  bring  about  a  great  improvement 
in  the  equipment  of  our  cavalry  and  infantry ;  and  that  wo  shajl  no  longer  see  the 
members  of  that  excellent  corps,  the  Guards,  hopping  about  on  a  Sunday,  with 
their  trowsers  dangling  about  the  ankles,  and  balancing  huge  bearskins  on  their 
Heads.  The  eye  may  become  accustomed  to  anything }  but  if  we  were  to  see  a 
bearsktQ  cap  for  the  first  time,  it  would  appear  as  fantastic  and  grotesque  as  anything 
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iu  Mr.  Catliu's  pictures  of  the  North  Anicricau  Indians.     I  have  no  doubt,  howcTer, 
that  the  march  of  intellect  will  induce  a  great  change  in  these  respects. 

Captain  Walkeb  :  I  am  glad  to  find  that  my  yiews,  in  the  main,  hare  found 
so  able  a  supporter.  I  am  very  much  interested  in  what  Colonel  Erelyn  has  aid. 
There  is  merely  one  point  with  reference  to  the  weight-carrying  power  of  the  wldier 
that  has  not  been  adverted  to,  and  that  is,  the  disadvantaee  accruing  from  our  p^^ 
sent  bore  of  rifle  in  connection  with  its  conversion  as  a  DPeech-loader.  I  .do  not 
wish  to  say  a  word  now  against  the  expediency  of  the  conversion  of  tbe  Enfidd 
rifle  into  the  Snider  breech-loader.  I  believe,  as  a  matter  of  temporary  expediency, 
it  was  wise  and  prudent,  and  has,  in  the  main,  been  attended  with  most  satas&otorj 
results.  But  I  do  think  that  that  which  constitutes  a  great  drawback  to  it,  should 
not  be  lost  sight  of— in  oonnection  with  the  weight  carried  by  the  soldier;  inasmudi 
as,  instead  of  the  weight  having,  in  these  particulars,  as  to  the  rifle  and  ammuni- 
tion, been  decreased,  it  has  actually  been  increased,  to  the  extent  of,  at  least, » 
pound  in  weight  j  whereas,  on  the  continent,  we  find — in  Prussia,  for  example— thst 
that  remarkable  man,  Herr  Von  Dreyse,  the  inventor  of  the  needle-gun,  ia  introducing 
a  rifle  which  weighs  3i  lbs.  less  than  the  needle-gun  with  which  the  Prussian  annj 
won  the  battle  of  Sadowa.  So  likewise  in  Franco,  we  find  that  with  th« 
Chassepot  rifle  the  soldier  can  absolutely,  owing  to  the  small  bore  of  that  snn, 
carry  90  rounds  of  ammunition  for  our  60,  or  185  rounds  for  our  90.  Now  any 
one  who  has  read  what  occurred  at  Inkermann — how  at  the  supreme  crisis  of  that 
desperate  struggle,  our  Guards  found  themselves  without  a  single  roxmd  of  ammuni- 
tion— will  appreciate  the  importance  of  this  disparitr  in  the  number  of  rounds  cairied, 
weight  for  weight,  by  the  IVench  and  English  soldier  respectively.  I  think  it  rigbt 
to  draw  attention  to  this,  although  I  cannot  imagine  that  the  Committee  at  prwent 
sitting  at  Woolwich,  under  Lord  Spencer,  will  lose  sight  of  it,  for  the  day  baa  gone 
by  when  it  was  held  that  it  required  a  large  bullet  to  "  stop  "  a  man,  a«  if  he  were 
an  elephant  or  other  large  game.*  It  is  now  pretty  generally  admitted  that  where 
the  human  frame  is  concerned,  but  a  small  bullet,  a  mere  bookin's  point  as  it  were, 
is  needed  to  produce  the  result  required  and  place  a  man  hors  de  combat ;  and  it  ii 
aoknowledgea  that  a  wounded  man  is  a  greater  impediment  than  a  dead  one, 
inasmuch  as  the  former  demands  the  attention  of  two  or  more  men : — 

*'  Indeed  in  battle,  better  maim  than  kill — 
'^  The  dead  may  lie  there,  but  the  maim'd  must  still 
"  Cumber  the  living,  and  the  '  sick-list'  filL" 
Another  point  to  which  much  weight  has  been  attached  in  oonnection  with  the 
alteration  of  the  dress  of  the  army,  was  not  referred  to  by  me  in  my  lecture.  It 
has  been  asserted  that  the  effect  of  dressing  the  British  Army  on  the  principle  tini 
a  recruit  is  a  man  of  ordinary  common  sense,  who  has  adopted  hi«  calling  from  tiie 
same  motives  as  those  from  which  other  men  adopt  theirs,  would  be  "  to  diminish 
"  recruits  in  any  agricultural  district  by  60  per  cent.,  and  in  a  town  by  76  per 
"  cent,  at  the  very  least."  I  cannot  but  think  that  such  an  estimate  must  be  a 
great  exaggeration,  evei^  aupjponng  that  the  dress  of  the  Army,  when  made  mors 
easy,  more  what  you  might  csM  serviceable,  was  not  compatible  with  good  appear- 
ance. On  another  ground  I  meet  this.  Assuming,  for  the  sake  of  argument,  the 
correctness  of  this  estimate,  should  we,  I  would  ask,  knowing  what  we  now  do  ae 
to  the  detriment  which  ensues  to  the  heedth  of  the  soldier  by  thus  appealing  to  the 
predilection  of  half-educated  men  for  a  gaudy  dress,  employ  this  as  a  fularum  or 
agency  in  recruiting  ?  Should  we  try  to  entrap  men  as  we  do  trout  by  the  tinsel  of 
an  artificial  bait,  when  we  know  that  the  wound  imparted  by  the  barbed  hook  hii 
its  counterpart  in  the  subsequent  injury  which  is  inflicted  to  the  man's  health  and 
strength,  according  to  medical  and  other  competent  authorities — ^by  the  P^**^ 
system  of  dress  and  accoutrement?  But  I  believe  that  this,  in  reality,  is  exaggerated 
in  another  way.  I  believe  that  in  the  present  day  of  newspapers,  of  all  but 
universal  education,  and  practical  good  sense  among  the  masses,  your  llioinas 
Aitkens — the  John  Noakes  of  the  army,  looks  beneath  and  beyond  the  recruiting 
sergeant's  scarlet  tunic  and  **  bunch  of  gay  ribbands,"  and  inwardly,  if  not  avowedly, 
aske  how  his  dress,    with  it«  paraphemiUia  of  thick  leather  stock,  pipe-cloyed 
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bolt*,  pouches,  and  knapea^rk,  is  likely  to  affect  the  comfort  of  his  future  eyery-day 
life.  But  in  point  of  fact,  this  whole  line  of  argument,  as  to  recruiting  being 
injured  by  a  reform  of  the  soldier's  dress,  is  demolished  by  what  I  have  already 
maintained,  viz.,  that  a  dress  may  be  perfectly  easy  and  serviceable,  and  at  the  same 
time  perfectly  compatible  with  good  military  effect  and  costume ;  and  to  say  that  you 
make  a  "  rowdy  "  of  a  man  by  altering  the  cut  of  his  coat,  and  giving  him  pockets, 
is  as  absurd  as  to  say  that  a  man  out  hunting  ceases  to  be  a  gentleman  because  he 
wears  a  red  coat  shaped  like  a  shooting  jacket. 

The  Ghaiemak  :  These  are  days  of  reform,  and  whether  ultimately  G-eneral 
Eyre's  soldier,  or  the  compound  soldier  recommended  by  Captain  Walker,  may  find 
farour  in  the  eyes  of  the  military  authorities,  or  whether  any  other  pattern  may  be 
adopted,  is  a  matter  of  uncertainty.  We  might  have  had  more  numerous  expres- 
sions of  opinion  this  evening,  but  I  confess,  I  rather  sympathise  with  the  reserve  of 
those  gentlemen  who  keep  their  opinions  for  further  consideration.  I  am  disposed 
to  do  the  same— to  think  upon  what  Captain  Walker  has  said,  before  I  express 
myself  in  more  decided  terms. 


APPENDIX. 

(Copy  of  Letter  from  Messrs.  Ellwoocf  and  Sons  as  to  the  comparative  advantages 
of  Cork  and  Felt  as  a  material  for  a  Military  Head-dress.) 

London,  Blackfriars  Boad, 

July  2nd,  1867. 
Dear  Sir, 

•  #  •  • 

We  have  for  many  years  past  made  hats  and  helmets,  both  wholly  of  cork,  and 
of  cork  in  combination  with  other  materials,  and  from  experiments  we  have  tried  at 
various  times  we  have  found  that  cork  by  itself  is  totally  useless  as  a  head-dress,  as 
it  has  not  sufficient  strength  and  touehness  to  withstand  the  most  careful  wear. 
Cork  may  be  combined  wim  cloth,  by  shellac  and  other  gums  so  as  to  make  a  hard 
substance,  similar  to  the  body  of  a  velvet  hat ;  but  we  do  not  think  that,  by  any 
means,  the  best  material  for  a  soldier's  helmet.  Cork  may  also  be  combined  with 
cloth  by  means  of  India  rubber,  and  it  would  then  be  comparatively  soft,  and  might 
be  doubled  up  or  crushed  without  losing  its  original  shape,  exactly  in  the  same 
manner  as  a  mjackintoeh  cloak  may  be,  with  precisely  the  same  qualities  as  the 
mackintosh  goods  possess,  viz.,  per^tly  waterproof,  not  porous,  to  allow  perspira- 
tion, to  evaporate,  and  quite  air-tight — all  very  useful  qualities  in  some  cases  ;  but 
we  do  not  for  a  moment  suppose  that  any  one  would  consider  a  mackintosh  coat  and 
trousers  the  best  clothing  for  a  soldier  in  a  tropical  climate,  so  we  cannot  under- 
stand why  it  should  be  the  best  material  for  a  head-dress  ;  and  we  all  know  how 
cork  will  keep  the  air  out  of  a  bottle  of  port  wine,  or  in  a  bottle  of  soda-water, 
exactly  the  reverse  in  both  cases  of  what  is  required  with  a  soldier's  helmet. 

Felt  is  impervious  to  water,  but  not  to  air.  It  is  a  good  non-conductor  of  heat 
(as  proved  br  its  being  used  for  covering  steam  boilers  and  pipes),  and  when  per- 
fectly manuractured  is  not  liable  to  bo  injured  in  any  way  by  rain.  Of  course,  a 
very  low  priced  felt  will  not  stand  so  much  rain  as  a  better  one. 

We  could  make  soft  felt  helmets  that  could  be  folded  into  any  form  without 
losing  their  original  shape.  They  could  be  used  as  pillows,  and  yet  be  quite  imper- 
vious to  rain. 

We  are,  Dear  Sir, 

Yours  obediently, 
(Signed)        J.  Ellwood  &  Sons. 

To  Captahi  Walker, 
&e.,        &c. 
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Friday,  April  5th,  1867. 
Captain  M.  S.  NOLLOTH,  R.N.,  in  the  Chair. 


THE  ECONOMY  OP  THE  CHINESE  ARMY.* 

By  J.  Lamprey,  M.B.,  F.R.G.S ,  Surgeon  67th  Regt. 

The  nnmeroos  fortified  cities  and  towns  met  with  throughout  China,  and 
the  Great  Wall  itself,  must  be  regarded  as  sufficient  evidences  of  the  ne- 
cessity the  Chinese  have  had  for  a  mihtary  organization  to  sustain  the 
Government  of  their  country,  and  their  written  history  informs  us  that 
they  not  only  had  to  defend  themselves  from  external  enemies,  but 
that  their  continent  being  divided  into  several  independent  states,  they 
were  continually  at  war  with  each  other,  and  that  when  they  became 
a  united  nation,  they  extended  their  empire  far  beyond  its  proper  geo- 
graphical limits  by  their  mihtary  proWess,  so  that  we  find  its  sway  at 
one  time  extended  from  the  Caspian  Sea  to  the  Straits  of  SagalHen, 
and  reached  as  far  south  as  almost  to  touch  the  Indian  Ocean. 

It  will  give  some  idea  of  the  extent  of  the  Chinese  Army  in  the 
sixteenth  century,  if  we  refer  to  Mendoza,  who  enumemtes  the  quota 
of  horse  and  foot  for  which  each  province  was  accountable,  at  that 
period.  Ho  says,  "  the  Province  of  To  Lan  Chia,  which  is  that  which 
"  bordereth  on  the  Tartarians,  with  whom  the  Kings  of  China  have 
*'  had  wars  (as  aforesaid),  hath  two  mOHons  and  eight  hundred 
"  thousand  footmen,  and  two  hundred  and  ninety  thousand  horsemen, 
^*  and  are  the  most  famous  and  best  in  all  the  whole  Kingdom,  for  that 
"  they  are  brought  up  in  the  use  of  armour  from  their  youth,  and 
"  many  times  exercised  the  same  in  times  past,  when  they  had  their 
"  ordinary  war  with  their  borderers  the  Tartarians."  He  then  sums 
up  the  whole  as  follows :  **  By  thi3  account,  it  plainly  appeareth  that 

•  The  fllustratioiw  to  this  Lecture  are  graphotyped  from  sketches  bj  the  author. 
—Ed. 
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"  all  these  provinces  (which  may  better  be  called  kingdoms,  consider- 
"ing  their  greatness;  have  five  millions  eight  hundred  and  forty- 
"  six  thousand  five  hundred  footmen,  and  nine  hundred  and  forty- 
**  eight  thousand  three  hundred  and  fifty  liorsemen.  All  the  which,  tf 
^Mn  valour  and  valientn^s  mgtt  be  equalled  niito  our  naticms  in 
"  Europe,  they  were  sufficient  to  conquer  tne  whqle  world."  Du  Halde 
is  more  moderate,  he  aays :  ihat  in  the  sev^iteeB^  century,  ''•  they 
"  reckon  more  than  eighteen  thousand  mandarins  of  war,  and  above 
"  seven  hundred  thousand  soldiers  distributed  among  the  forts,  cities, 
"  and  fortifications  belonging  to  the  several  provinces,  and  along  the 
"  Great  Wall."  And  what  is  the  present  condition  of  this  great 
nation,  who  counted  their  armies  by  thousands,  while  we  were  hunting 
the  wild  beasts  of  the  forest  for  om-  subsistence,  and  were  on  a  level 
with  savages  I  A  few  years  have  hardly  elapsed  since  a  mere  handful 
of  men  from  our  island  homo  landed  ou  the  snores  of  that  distant  con- 
tinent, marched  to  their  capital,  made  the  Emperor  of  three  hundred 
millions  of  people  fly  from  lus  palaces,  and  submit  to  terms  of  peace ; 
on  all  sides  civil  wars  are  desolating  the  land,  the  aid  of  foreigners 
has  been  sought  to  suppress  revolt,  and  the  nations  whom  they 
affected  to  despise,  have  been  entreated  to  take  in  hand  their  army, 
whose  uselessness  they  acknowledge,  and  teach  them  the  art  and 
science  of  war. 

Our  wars  with  China  up  to  the  culminating  one  of  1860,  had  taught 
us  to  treat  the  Chinese,  as  an  enemy,  with  contempt,  not  so  much  from 
the  deficiency  of  pluck  in  the  individual  Chinaman  as  a  soldier,  as  from 
the  want  of  military  appliances  and  science,  to  which,  numbers  how- 
ever individually  constituted,  must  succumb ;  for  instance,  even  in  the 
earliest  ware  with  the  Chinese,  our  appliances  of  the  period,  were  as 
much  superior  to  theirs,  as  our  present  appliances  are  superior  to  our 
own  of  that  particular  time,  in  other  words  our  muskets  and  artilleiy 
were  as  much  superior  to  the  matchlock  and  rusty  old  cannon  of  the 
Chinese,  as  our  present  breech-loading  rifle  and  rifled  oAnnon  are  supe- 
rior to  the  old  flint  musket  and  smooth  bore  carronade  of  former  days. 
It  was  curious  to  remark,  that  while  the  equipment  and  organization 
of  their  army  apparently  remained  stationary,  each  war  found 
their  defensive  fortifications  better  planned,  and  placed  in  more 
commanding  positions  than  in  the  preceding  ones ;  for  instance,  the 
flanking  defensive  forts  on  the  high  ground  on  the  north  side  of  Canton, 
which  our  military  commanders  did  not  disdain  to  garrison,  and  the 
Taku  Forts,  both  which  would  probably  have  withstood  the  attack,  if  the 
Chinese  had  not  been  over-matched  in  artillery,  and  in  arms  of  precision. 
It  was  this  aptitude  for  defensive  warfare  that  produced  the  Great 
Wall,  which  answered  the  purpose  it  was  intended  for,  namely,  to 
keep  the  Mongolians  from  making  incursions  into  China,  aud  to  save 
the  expense  of  .maintaining  a  standing  army  along  the  extended  fron- 
tier. So  likewise  the  defensive  walls  surrounding  their  cities,  those 
marvellous  memorials  of  their  skill  in  masonry,  no  doubt  answered  the 
object  they  were  intended  for,  also,  namelv,  to  make  their  cities  and 
towns  serve  as  places  of  refuge,  to  whicn  the  people  could  resort 
during  the  incursions  of  the  bordering  states,  or  to  preserve  the  civil 
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magietrateB  and  -Government  in  political  disturbances  of  the  nature  of 
ci^'U  war,  &c.  A  glance  at  the  map  of  China  shows  how  nmnerous 
these  walled  cities  and  towns  are  throughout  each  province. 

The  plans  of  construction  of  the  defensive,  walls  of  their  cities  have  a 
remaorkable.  resemblance  to  each  other.  The  ground  plan  is  generally  a 
square  or  a  paralellogram  in  form,  each  side  wall  being  perfectly 
straight  and  facing  a  cardinal  point.  This  form  holds  good  more 
especially  in  the  north  of  China,  but  in  the  southern  and  middle  pro- 
vinces there  are  many  cities  we  are  familiar  with,  where  the  outhne  of 
the  ground  plan  is  very  irregular.  These  walls  are  generally  about 
thirty  feet  in  height,  and  have  an  inclination  of  about  ten  degrees  inwards 
as  ttiy  ascend.  They  are  for  the  most  part  built  of  bricks  of  rather 
large  dimensions,  for  instance,  those  forming  the  wall  of  Pekm,  were 
eighteen  inches  in  length,  nine  inches  wide,  and  four  and  a  half  thick. 
Those  in  the  wttll  at  Shanghai  were  fourteen  inches  long,  seven  inches 
wide,  and  three  inches  thick.  The  top  of  the  walHs  crenelated,  and  is 
sufficiently  raised  to  form  a  breastwork,  above  the  banquette  formed  in 
the  inside,  by  the  eartfc  dug  out  in  making  the  circumvallating  ditch  in 
front  of  the  wall,  and  distant  from  it  about  20  to  80  feet  (Pigs.  1,  2). 
The  ditch  is  about  40  feet  wide,  and  deep  enough  to  form  a  canal  on  which 
there  is  often  considerable  traffic,  if  the  locality  admits  of  much  water 
communication;  but  in  most  of  the  cities  T  visited  in  the  north  of  China, 
the  ditch  surrounding  them  had  no  water  in  it,  or  was  filled  up  with  sand, 
or  as  in  the  Tien  Tsin  ditch,  was  made  the  cloaca  maxima  of  the  city, 
and  was  tilled  with  its  filth.  In  measuring  the  city  wall  of  Shanghai,  I 
found  the  width  of  each  embrasure  at  the  top  of  tne  wall  to  be  twenty- 
two  inches,  and  the  distance  between  the  embrasures  about  eight  feet; 
in  this  part  there  were  small  square  apertures  about  eight  inches  wide, 
for  we  as  spy-holes,  or  embrasures  for  jingals  and  matchlocks.  The 
large  embrasures  being  open  at  the  top,  would  imply  that  they  were 
intended  for  bowmen,  to  enable  them  to  put  the  bow  in  such  a  position 
as  to  hit  objects  close  to  the  wall  below. 

Guns  me  generally  mounted  before  embrasures  over  the  city  gates, 
or  on  the  projecting  bastions  or  flanking  defences,  a  suitable  platform 
being  raised  to  the  level  of  the  ordinary  embrasure.  The  walls  of 
their  cities  vary  in  length  from  a  few  hundred  yards  to  several  miles 
on  each  side ;  and  where  flanking  defences  are  not  constructed  at  the 
distance  of  every  eighty  yards,  their  outline  is  uninterrupted  through- 
out, unless  at  the  centre,  where  the  gate  is  usually  found. 

The  •*  Ta  Tsing  gih  tung  che  "  gives  the  following  measurements  of 
the  cities  of  Peking,  but  only  gives  the  whole  circumference,  not  the 
length  of  the  sides : 

Chinese  City      40  le  in  circumference. 
Tartar  City         18  „  and  odd    „ 

The  Chmese  city  is  described  as  being  28  le  long,  and  the 
original  plans  as  being  70  and  odd  le  in  circumference.  The  Tartar 
city  is  nearly  square.  The  Chinese  city  is  considerably  broader 
than  what  we  should  call  its  length.  The  above  28  le  refers 
to  what  we  should  call  the  breadth,  that  is  from  east  to  west — a  le  is 
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equal  to  one-third  of  a  mile.     The  wall  of  Pekin  has  masonry  on  the 
inner  as  well  as  the  outer  face  of  it. 

The  city  gates  are  defensive  works  in  themselves,  and  are  apparently 
more  capable  of  resisting  attack  than  the  wall  itself,  as  if  this  was  the 
only  point  an  enemy  could  think  of  attacking.  They  arp  generally 
semicircular  in  outline,  and  made  of  the  same  material  as  the  wall. 
The  entrance  is  by  an  archway  formed  in  the  angle  where  the  structure 
springs  from  the  wall.  There  are  two  gateways,  one  an  inside,  and 
the  other  an  outside  one.  In  a  city  in  the  north  of  China,  I  observed 
three  gateways,  before  passing  the  inner  gate.  These  gates  are  made 
of  stout  wood,  faced  cxteraally  with  thin  sheet  iron  and  nails  with 
large  heads.  They  open  in  the  centre,  and  are  fastened  by  a  bar 
behind  (Figs.  3,  4). 

Over  these  gateways  there  are  buildings  of  such  a  height  as  to  com- 
mand a  good  view  of  the  city  and  surrounding  country.  They  are 
intended  for  ffuard-rooms,  and  usually  consist  of  an  upper  and  lower 
story ;  though  those  over  the  gates  of  Pekin  were  substantial  brick 
buildings  of  four  or  five  storeys,  and  were  capable  of  acconmiodating 
several  hundred  men  in  each.  Generally  speaking,  there  is  a  smaller 
guard-room  situated  below,  pither  within  the  g^te  enclosure  or  imme- 
diately in  front  of  it,  on  the  inside,  where  a  petty  mandarin  has  charge 
of  a  few  soldiers,  who  lounge  about  the  gate,  imarmed  though  in 
uniform.  They  take  cognizance  of  the  people  passing  in  and  out. 
Their  duties  aie  more  of  the  nature  of  police,  and  they  support  them- 
selves to  a  largo  extent  by  their  extortions  on  the  poor  people  bringing 
their  garden  or  other  produce  into  the  city  for  sale.  When  visiting 
the  city  of  Suchow,  I  noticed  that  the  front  face  of  the  wall  of  the 
city  near  the  top  of  it,  below  the  embrasures,  was  thickly  studded 
with  re-curved  hooks,  standing  out  about  two  inches  from  the  surface, 
and  resembling  stout  nails.  They  were  no  doubt  intended  rather  to 
prevent  the  garrison  escaping  than  for  defence. 

The  Chinese  have  some  curious  superstitions  connected  with  their 
city  walls ;  for  instance,  when  Brigadier-General  Sir  C.  Stavely  broke  a 
way  through  the  city  wall  of  Tien  Tsin,  the  Chinese  governor  made  an 
urgent  request  to  be  allowed  to  build  up  the  wall,  saying,  "  That  the 
god  of  destructive  fire  would  be  sure  to  enter  the  city,  and  that  it  would 
be  burnt  in  consequence."  A  new  gate  cannot  be  opened  in  a  city 
without  the  special  permission  of  the  Emperor. 

On  examining  the  plan  of  structure  of  the  walls,  one  might  suppose 
that  they  would  not  stand  any  time  when  exposed  to  our  breeching 
ordnance ;  but  experience  has  shown  that  they  are  capable  of  a  good 
deal  of  resistance,  owing  to  the  mass  of  clay  with  which  they  are 
backed.  Frequent  oppoi-tunities  have  been  afforded  for  testing  them, 
in  the  various  expeditions  against  the  rebel  Taepings,  in  which  English 
and  French  artillery  were  engaged. 

Against  the  artillery  in  use  in  former  days  these  walls  could  stand 
without  much  difficulty.  When  we  examine  what  these  weapons  were, 
we  can  readily  imagine  this.  On  lookmg  over  old  Chinese  books,  giving 
a  description  of  their  ancient  battles  (by  which  they  appear  to  have 
been  familiar  with  esca^ading  ladders),  the  form  of  the  cannon  (Fig.  5) 
appears  very  difl'erent  from  that  of  those  now  in  use.     It  is  curious  to 
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notice  that  some  of  the  original  forms  were  breech-loaders  (Fig.  6). 
A  few  of  these  were  found  after  the  capture  of  Tien  Tsiu.  They 
were  made  of  wrought  iron,  though  heavy  enough  to  require  two  or 
three  men  to  lift  one  of  them.  The  plan  of  their  construction  was 
so  contrived,  that  the  ball  could  be  introduced  at  the  breech,  and 
the  charge  of  powder  placed  in  a  movable  chamber,  made  of  wrought 
iron  of  sufficient  strength  to  withstand  the  explosive  force.  This  was 
let  into  a  chamber  at  the  breech  behind  the  ball,  and  fired  through  a 
touch-hole,  as  in  the  ordinary  way.  The  rude  fitting  of  the  powder 
chamber,  which  also  closed  the  breech,  showed  that  there  must  have 
been  a  great  waste  of  powder,  although  it  probably  insured  rapidity 
of  fire.  They  were  evidently  used  as  swivel  guns,  and  were  chiefly 
intended  for  on  board  ship.  As  this  form  of  breech-loading  cannon  was 
known  in  Europe  in  the  early  part  of  the  sixteenth  century,  it  is  probable 
that  it  was  introduced  into  China  by  the  Portuguese.  The  form  shown 
in  Fig.  5  is  probably  the  most  original  of  all  forms  of  cannon.  I  observed 
many  of  them  among  old  arms  in  the  city  of  Tinghai,  at  Chusan. 
They  were  about  three  feet  in  length,  made  of  wrought  iron,  and 
strengthened  by  rings.  Several  old  cast-iron  guns  are  usually  seen  on 
every  city  wall,  resembling  the  form  hitherto  familiar  in  Europe,  and 
they  were  no  doubt  derived  from  European  patterns.  The  date  of  these 
guns  are  always  to  be  seen  recorded  in  raised  Chinese  characters,  made 
in  the  casting,  showing  the  year  of  the  reigning  Emperor,  and  the 
place  where  they  were  cast. 

Some  very  fine  brass  guns,  of  great  length  and  calibre,  were  found 
at  the  Taku  and  Tien  Tsin  forts  after  their  capture,  showing  great 
skill  in  casting  such  large  pieces  of  ordnance.  In  the  engagements 
against  the  rebels,  near  Shanghai,  all  descriptions  of  modem  ordnance 
were  used ;  and  the  governor  of  the  province,  Lee  Pu  tai,  seeing  the 
value  of  this  arm  of  the  service  in  warfare,  has  a  well-equipped  force 
of  modem  artillery,  officered  by  Europeans,  and  maintains  a  laboratory 
for  manufacturing  shot  and  shell,  percussion  caps,  &c.,  in  which  the 
newest  appliances  of  steam  machinery  are  employed,  under  the  super- 
intendence of  Dr.  McCartney,  formerly  an  assistant-surgeon  in  the 
99th  Regiment.  This  laboratory  was  till  lately  in  the  city  of  Suchow, 
but  now  occupies  some  old  buildings  at  Nankin,  at  the  place  where 
formerly  stood  the  famous  porcelain  tower.  Lee  Putai  gave  permis- 
sion for  the  materials  of  this  tower  to  be  employed  in  building  the  new 
laboratoiy. 

On  the  capture  of  Pekin,  several  beautiful  models  of  guns  mounted 
on  gun-carriages,  perfect  gems  of  art,  were  found  in  the  Summer 
Palace.  Still  they  never  served  to  induce  the  Chinese  to  adapt  them 
to  any  extent  to  a  practical  use.  These  models  were  either  made 
from  European  designs,  or  may  have  been  sent  as  presents  from  Euro- 
pean states  to  the  Emperors.  A  Japanese  work  on  China,  shows  that 
the  form  of  the  mortar  was  familiar  to  them,  though  none  were  found 
in  the  forts  captured  by  us.  Lieutenant  Kane,  R.A.,  while  instmcting 
the  Chinese  at  Tien  Tsin  in  gunnery,  constructed  a  couple  of  carriages 
for  field  service,  and  mounted  them  with  brass  guns.  Chinese  ponies 
were  used  instead  of  horses,  and  they  appeared  to  answer  very  well, 
when  there  were  enough  of  them  attached  to  each  gun,  and  the  Chinese 
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gunners  showed  suflScient  expertness  in  going  through  tiieir  exercise ; 
but  it  is  very  questionable  whether  the  Chinese  Central  Government  will 
profit  by  what  they  have  been  taught,  or  will  make  an  Artillery  Branch 
of  the  army,  like  that  in  the  armies  of  European  states.  Very  few 
guns  mounted  as  field  artillery  were  met  with  in  the  campaign  in  North 
China  in  1860,  and  those  found  were  exceedingly  rudely  mounted. 

In  a  Japanese  index  of  yearly  occurrences  of  note,  it  is  recorded  for 
the  year  1860  as  follows: — "The  Chinese  empire  transferred  to  the 
**  Russians  2,700  le,  =  to  900  miles,  on  the  north  side  of  the  Black 
"  Dragon  River,  in  exchange  for  great  guns."  It  is  supposed  that 
some  of  the  guns  which  fortified  the  Taku  forts  w«re  derived  from  this 
source. 

Du  Halde  says :  "  Artillery  is  but  a  modem  invention  among  the 
"  Chinese ;  and  though  that  of  gunpowder  is  very  ancient,  they  have 
"  seldom  made  use  of  it  but  for  fireworks,  wherein  they  excel.  There 
"  are,  however,  three  or  four  bombards,  short  and  thick,  at  tlie  gates 
^*  of  Nankin,  ancient  enough  to  prove  that  they  had  some  knowledge 
"  of  cannon,  though  they  seemed  to  be  ignorant  of  their  use,  for  they 
"  serve  for  nothing  but  to  be  shown  as  curiosities.  They  had  also  a  few 
*'  patarreroes  on  board  then*  vessels,  but  had  not  skill  enough  to  make  use 
'*  of  them."  *'  In  the  year  1621,  the  city  Macao  having  presented  the 
*'  Emperor  with  three  cannon,  and  men  to  manage  them,  the  first  trial 
"  was  made  before  the  mandarins,  who  were  greatly  surprised  at  the 
"  novelty,  but  more  when  they  saw  that  one  of  the  pieces,  in  recoiling, 
"  killed  a  Portuguese  and  three  Chinese,  who  did  not  get  out  of  U^e  way 
"  time  enough.  These  guns  being  employed  against  the  Tartars,  who 
"  came  in  swarms  towards  the  Great  Wall,  they  were  so  terrified  by  the 
"  havoc  made  by  them,  that  they  fled,  and  durst  never  approach  it  any 
*'  more."  He  further  tells  us,  that  in  the  year  1636,  the  Tartars 
made  another  eruption  against  China,  and  alarmed  tiie  Goveiimient 
so  much  that  they  requested  one  of  the  missionaries  of  the  Jesuits, 
named  P.  Adam  Schaal,  to  cast  some  guns  for  them,  but  he  transferred 
the  matter  to  another  missionary,  nam(Ki  P.  Ferdinand  Verbiest,  who  yrsa 
acquauited  with  the  art  of  casting  metal,  and  the  result  was  that  130 
pieces  of  cannon  were  cast.  Subsequently  he  got  an  order  to  cast 
320  cannon,  which  he  completed  in  about  a  year,  and  so  greatly 
pleased  the  Emperor,  who  appears  to  have  taken  a  gi*eat  interest  in 
the  trial  of  these  guns,  that  great  honour  was  done  him  at  court, 
and  the  missionaries  gained  much  favour  and  support. 

In  ordinary  times  of  peace  the  militai-y  occupy  the  guard  rooms 
over  the  gates  of  the  cities,  and  in  time  of  war,  they  occupy  the 
public  buildings  to  some  extent,  or  the  soldi^s  are  encamped  along 
the  top  of  the  wall,  or  in  the  open  unoccupied  spaces,  always  found 
within  the  walls,  Witliin  the  cities  there  are  no  regular  banack 
buildings  as  with  us,  the  only  instances  of  such  that  I  found  in  China, 
were  outside  the  Anting  Gate  at  Pekin,  and  in  the  military  canton- 
mentof  She  Hng,  in  the  western  part  of  the  province  of  ChiU  (Mgs.  7, 8). 
These  barracks  consisted  of  a  series  of  ranges  of  one  story  houses, 
large  enough  to  accommodate  ten  persons  in  each.  There  was  a  small 
enclosure  in  front  of  each  room.  The  rooms  were,  as  nearly  as  I 
could  estimate,  18  feet  in  width  and  21  feet  long,  and  15  feet  high, 
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and  at  the  end  opposite' the  doer  there  was  a  kang  or  raised  platform; 
on  which  the  men  slept  as  on  a  guard  bed.  A  flue-  from  a  fire-^laee 
in  front,  led  in  a  tortuous  maaner  through  the  kang  to  a  chimney 
which  opened  at  the  roof,  near  its  lower  margin,  and  not  at  the  apex, 
as  with  us.  The  fire-plaoe  was  made  available  for  Cooking  purposes, 
a  cast-iron  pan,  about  22  inches  in  diameter  being  inserted  on  the 
top  of  the  fire-place,  while  the  fire  was  fed  through  an  aperture  below. 
The  space  between  the  ranges  of  buildings  was  wide  enough  to  permit 
the  men  to  parade  in  Hue,  and  march  through  in  the  formation  of  four 
deep.  I  did  not  enter  the  rooms  at  She  ling^  but  did  so  at  a>  barrack 
buikling  near  the  Anting  Gate  north  of  Pekin,  which  was  not  enclosed 
by  a  high  wall  as  at  She  ling;  in  the  latter  pl§ce,  at  the  time  of  my 
visit,  these  rooms  weire  occupied  by  a  number  of  Tartar  women  and 
their  children,,  the  families  of  the  soldiers  who  were  absent  at  JehoL 
The  entrance  doors  of  other  rooms  were  built  up  by  masonry.  The 
mechanra^l  ddll  displayed  in  the  wood  work,  and  fittings,  could 
not  be  surpassed  by  our  woikmen,  and  the  masonry  was  of  the  best 
possible  description.  A  large  building  opposite  the*  south  entrance 
was  occupied  by  the  commissioned  oncers,  and  the  8tibK)fficers 
occupied  the  central  rDomsinthe  i*ainge»  behind.  The  barracks  and 
passages  appeared  to  be  kept  perfectly  clean.  There  was  not  the 
slightest  smell  of  a  disagreeable  nature  about  the  place-^^^^md  a  good 
drain  made  of  cut  stone  formed  a  channel  for  the  rainf€dl  from  the 
roofs  of  the  houses,  to  be  carried  off.  This  drain  ran  along  the  ground 
dose  to  the  wall,  vphich  formed  the  back  of  the  rooms..  There  Were 
no  windows  in  liia  the  northern  wall,  as  there  never  are  in  houses 
throughout  China.  .  The  windows  and  dodrs  faced  the  south)  and 
admitted  sufficient  light  to  make  them  cheerful.  The  ranges  being  of 
one  story  and  sufficiently  apart  from  each  other,  did  not  inteiiere  with 
light  or  ventilation^  and  they  ware  not  exposed  to  severe  blasts  in 
cold  weather^ 

When  on  the  maixsb,  &  regiment  of  Chinese  soldieiB  does  not 
«ntr^ich  itself  at  every  haltit^  place,  but  when  in  the  vicinity  of  an 
enemy  they  lose  no-  opportunity  of  doing  so,  and  it  is  worth  record- 
ing- with  what  exttfuordinary  rapidity  this  is  done.  Immediately 
on>  the  ground  being  selected  by  the  commandant,  all  hands  set  to 
work  with  spades  aad.  picks,  and  make  a  breastwork  and  ditch  in  a 
few  honrst,  then  collecting  a  quantity  of  stakes,  shiupened  to*  a  point 
at  both  ends,  made  from  bamboos  or  stout  branches  of  trees  which- 
ever ie  afforded  by  the  locality  in  greatest  abundance,  they  plant  the 
gijound  thiddy  all  round  the  intrenchment  about  knee  high,  for  a  dis- 
tance of  about  10  yards  wide.  They  also  sometimes  adopt  the  plan  of 
MlxBg*  trees  if  near  them,,  and  covering  the  ground  in  front,  the  stems 
being  towards  liie  stockade^^other  contrivances  are  also  used,,  for 
instaoce,  nimiOTous  holes  about  2  feet  deep  and  li  feet  wide  are  dug 
dose  together,  and  at  the  bottom  of  these  holes,  sharp  stakes  of 
bamboo  ai^e  stock,,  so  that  a  bare  footed  person  stepping  into  one  of 
these  holes  would  be  disabled  at  once,  or  evon  a  person  with  shoes 
would  suffer. 

The  appearance  of.  a  Chinese  enciunpment,  when  seen  at  a  distance, 
lias  a  remarkably  gay  effect,  owing  to  the  number  of  gaudy  coloured 
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banners  seen  fluttering  over  it,  reminding  us  somewhat  of  the  passage 
in  Marmion,  descriptive  of  the  camp— 

Nor  marked  they  less,  where  in  the  air 
.    A  thousand  streamers  flamited  fair ; 
Yarious  in  shape,  deyice,  and  hue, 
Green,  sanguine,  purple,  red,  and  hlue, 
Broad,  narrow,  swallow-tail'd  and  square, 
Scroll,  pennon,  pensil,  bandrol,  there 
O'er  the  payilions  flew. 

The  encampment  is  composed  of  a  series  of  entrenchmenta,  each 
entrenchment  being  occupied  by  a  separate  regiment,  distinguished  by 
a  flag  or  banner  of  an  imiform  colour  and  pattern  of  its  own,  and  dis- 
tributed in  the  proportion  of  one  banner  to  every  ten  men.  The  regi- 
ments are  generally  small  and  aiunber,  on  an  average,  about  five 
hundred  men  each.  An  entrenchment  for  a  regiment  of  this  strength 
would  occupy  ground  measuring  100  paces  by  60.  Its  outline  is 
generally  a  parallelogram  in  form,  and  consists  of  a  breastwork,  formed 
by  the  earth  dug  out  in  making  the  surrounding  ditch.  This  ditch  is 
sufficiently  wide  and  deep  to  keep  the  men  from  breaking  out  of  camp 
rather  than  for  defence.  Near  the  top  of  the  fence  there  are  apertures 
by  way  of  embrasures  or  loop-holes  for  jingals  or  matchlocks  to  be 
fired  through,  and  generally,  at  the  angles,  there  are  flanking  de- 
fences. There  is  but  one  entiunce,  which  is  closed  by  a  folding  gate, 
and  barred  on  the  inside  (Fig.  9). 

The  tents,  as  regards  the  two  central  lines,  are  usually  found  in 
regular  rows,  and  about  9  feet  equidistant  from  each  other,  but  in 
other  respects  they  are  placed  only  as  regularly  as  the  formation  of  the 
ground  and  the  number  of  tents  occupying  it  permit.  A  wide 
pathway,  dividing  the  centre  lines  of  tents,  leads  straight  from  the 
gate  to  the  tent  of  the  commandant,  who  is  usually  a  blue-buttoned 
mandarin,  and  is  subordinate  to -a  higher  mandarin,  having  a  red 
button,  and  corresponding  to  a  General  of  Division. 

I  took  the  following  dimensions  of  a  Chinese  tent  in  an  encampment 
some  distance  from  Shanghai,  Its  area  was  15  feet  by  15  feet,  it  was 
7  feet  in  height,  and  nominally  acconamodated  ten  men  with  a  sub- 
officer,  who  was  in  charge  of  it,  and  the  men  who  occupied  it.  It  was 
made  of  thick  cotton  cloth  of  foreign  manufacture,  known  as  American 
drill,  about  a  yard  in  width,  and  where  the  pieces  were  joined  together 
a  stoutish  rope  was  sewn  up  with  it  to  keep  the  strain  off  the  cloth 
and  to  add  strength  to  the  material ;  this  rope  was  also  connected 
with  one  running  along  the  lower  margin  of  the  tent  and  formed  the 
guy  rope  by  which  it  was  fastened  to  a  stake  driven  into  the  ground. 
This  material  was  not  very  lasting,  nor  did  it  give  much  protection 
against  sun,  rain,  or  cold,  so  that  pieces  of  older  tents  had  to  be 
thrown  over  it,  consequently  the  encampment  had  a  very  patched 
dingy  appearance.  The  tent  was  supported  by  a  horizontal  bar  of 
wood,  resting  on  three  upright  poles  of  bamboo,  having  a  projecting 
iron  spike  which  fitted  into  a  corresponding  hole  in  the  horizontal  bar, 
and  where  one  of  the  upright  poles  was  not  long  enough  it  was 
raised  by  a  layer  or  two  of  bricks  or  stones.     To  make  the  tent 
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SecOon  through  a  *  of  Ground  Flan  of  Barracks  at  She-ling. 
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Oroimd  Plan  of  Gbinefe  Camp. 
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Cooking  Place  in  ttao  Field. 
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Military  Hut  used  at  Takn. 
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Chinese  So'dier^s  Turban. 
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Rcsd  of  ChlneM  Soldier  aOer  Decapitation.  A  Chinese  Soldier  armed  with  Ifafeehlock. 
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Chlileiw  MiHtary  Band. 
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Bmrj  Battle  Axe  for  Bxtidie. 
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Tartar  Cavalry  Soldier. 
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ChlDCM  AnBf ,  In  th«  Mtueum  of  th«  Rojal  United  Senrlce  Institntloo. 

1,  CbincM  Bow.  2,  Spear.  S,  Arrow.  4,  Head  of  Wbistlins  Arrow.  0,  Arrow  Heeds, 
e,  Feethcrlng  of  Arrow.  7,  Qairer  and  Bow  Caae.  8,  Arrow  Rodet.  9,  Sword.  10  Section 
of  Bow :  «,  buftOo  bom,  ^,  temboo,  r,  lajer  of  cowhide,  faatened  together  bj  a  yery  inaoinble 
sine. 


Digitized  by 


Google 


Vol.  11. 


Plate  XXVm. 


FIO.  25. 


Shooting  with  tbe  Bow  on  Honeback. 
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Chineit  Short  Sword. 
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ImitmUon  Foreign  Soldier.  CtalneM  Soldltr  armed  with  MInM  BIfle. 
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more  comfortable  and  to  protect  themselves  from  the  wmd,  the  men 
raised  a  course  or  two  of  biicks  1^^  feet  high  all  round,  excepting  at 
the  entrance  (Fig.  10), 

The  appearance  of  the  interior  of  one  of  these  tents  was  as  follows : 
— a  number  of  thickly  quilted  rezies,  corresponding  to  the  number  of 
men  who  occupied  the  tent,  were  spread  upon  the  floor  over  a  layer  of 
straw,  or  old  mats,  or  reedis,  the  men  slept  enveloped  in  these  rezies. 
Some  loose  clothes  and  accoutrements  lay  in  an  untidy  manner  on  each 
bed  or  rezie.  There  was  a  teapot  on  the  floor  and  a  few  empty 
bowls  with  chopsticks,  and  a  pair  of  Chinese  shoes,  put  out  to  dry 
with  then-  soles  uppermost,  also  some  billets  of  wood  used  for  fuel. 
The  ground  was  not  swept,  so  that  it  appeared  very  untidy  and  dirty. 
The  arms,  smooth-bore  percussion  muskets  of  EngUsh  manufacture, 
were  tied  up  in  a  bundle  alongside  the  middle  upright  pole,  with  com- 
mon string.  Each  tent  had  its  own  cooking  place,  consisting  of  two 
cast-iron  pans,  about  22  inches  in  diameter,  set  up  on  a  hearth,  built 
up  of  bricks  and  mud  (Fig.  11).  These  cast-iron  pans  are  made  in 
immense  quantities  in  China,  being  of  universal  use  throughout  the 
country,  their  price  varies  from  sixpence  to  a  shilling  of  our  money. 
It  was  not  uncommon  to  find  two  sets  of  these  cooking  places  joined 
together  and  a  common  flue  constructed  between  them,  and  covered 
in  by  old  mats  spread  on  a  few  wattles,  or  they  would  be  simply 
placed  over  a  ^oove,  scraped  out  of  the  ground,  to  serve  for  a  hearth 
(Fig.  12).  This  is  commonly  done  on  the  march  or  in  the  field.  A 
number  of  drains  were  constructed  through  the  tents  to  carry  off  the 
rain  to  two  larger  drains,  one  of  which  ran  along  each  side  of  the  centre 
pathway  to  the  ditch  outside ;  these  drains  were  half  filled  with  filthy 
water,  and  no  doubt  made  the  entrenchment  in  a  bad  sanitary  con- 
dition. The  latrine  arrangement  was  also  veiy  defective,  it  was  placed 
in  a  projection  from  one  of  the  sides  of  the  entrenchment,  another  had 
it  at  one  of  the  angles,  and  were  it  not  that  the  accumulation  was  fre- 
quently removed  by  the  local  farmers,  for  agricultural  purposes,  its 
condition  also  would  have  been  very  bad.  In  the  camp  near  the  south 
gate  of  the  city  of  Shanghai  from  which  the  groxmd  plan  of  an  en- 
trenchment (Fig.  9),  was  taken,  there  was  no  latrine  arrangement 
whatever,  consequently  the  immediate  vicinity,  although  surrounding 
the  residence  of  the  Fu-Tai,  the  chief  magistrate  of  the  province,  was 
in  a  horribly  filthy  state.  In  this  entrenchment,  being  liable  to  be 
attacked  by  the  Taeping  rebels,  the  angles  were  so  constructed  as  to 
form  flanking  defences ;  a  pathway  extended  all  round  the  inside  of  the 
entrenchment,  where  the  men  on  guard  during  the  night  made  their 
circuit,  at  the  same  time  beating  a  hollow  cylinder  made  of  the  joint  of 
a  large  sized  bamboo  having  a  long  sUt  on  one  side,  so  as  to  increase 
the  sound  when  struck  by  a  short  stick  (Fig.  13) ;  it  was  worn  sus- 
pended from  the  neck  by  a  string,  and  at  certain  periods  of  the  watch 
was  made  to  resound  through  the  camp  in  monotonous  time.  If 
struck  slowly  it  signified  that  "all  was  well,"  but  if  it  was  struck 
rapidly  it  implied^n  alarm,  and  by  modulating  the  sounds  one  watch- 
man could  make  intelligible  signs  to  another,  while  a  considerable 
distance  apart. 
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In  nearly  all  the  £(»ptfified  plftoea  captured!  m*  the  north  of  Okina  in 
I860,  a<  curious  mode  of  hutment  (Fig.  14)  was  noticed  of  rather  a  no^ 
and  ingenious  kind.  These  huts  were  very  numerous  in  Tu&g  Eooj  and 
were  found  in  the  Taku  Forte  to  be  the  only  barrack  aeeomraodation  for 
the  garrison.  The  mode  of  their  conBtractioa  was<  very  simple.  A 
framework  of  wood  of  sufficient  height  (8  feet)  and  stotflneciB^  sup* 
ported  two  horizontal  pieces  of  timber  corresponding  in  length  to  that 
of  the  structmre,  about  20  feet,  over  these  w^e  placed^  so  as  to  form 
the  sides  and  arched  roof,  a  series  of  long  bundles  of  the  reed  Arttndo 
Sinensis^  found  growing  so  universally  in  OhineM  These  reeds  are 
about  half  an  inch  thick  at  the  base,  they  are  about  8  or  9  feet  in 
length,  and  though  holkiw,  are  very  s^ong  and  cane-like.  Saeh  bundle 
was  about  5  inches  in  width,  and  tied  togeUier  by  some  common  jute 
fibre  growing  in  the  country,  and  joined  togetiier  so  as  te  be  maade 
sufficiently  long  to  reach  from  the  ground  on  one  side,  to  be  carried  over 
the  platform  or  frame  work  to,  and  reach  the  ground  on  the  other  side, 
both  eztremittes  being  buried  in  the  earth.  Next  to  thi»  a  sHnilar 
bundle  was  laid,  and  joined  so  as  to  prevent  displaoemeni  by  ntnneroiis 
sta^ECB  of  wood  ran  through  to  serve  as  pins,  till  the  whole  stouctore 
was  completely  covered  as  to  its  sides  and  roof.  It  was- then  plastered 
with  wet  dayy  and  the  ends  were  closed  by  a  kind  of  wattle  and 
dab  partition,  leaving  a  space  for  a  door  and  window  at  one  end  and 
a  window  in  the  opposite  end  to  serve  for  ventilation  in  the  very  hot 
weather.  Eac^  hut  could  allow  of  twenty  men  sleeping  inside,  being 
about  12  feet  wide.  These  huts*  were  arranged  in  regular  rows  side  by 
side,  with  a  narrow  space  between  them,  most  of  them  were  withoat 
kangSf  as  they  were  not  intended  to  be  occupied  during  the  winter 
aeason^  when  the  ice  was  a  sufficient  proteotion  tx>  the  place.  They 
were  in  a  measure  suitable  to  Uie  climate^  as  they  afforded  good  pro- 
tection  against  the  sun,  and  the  little  rain  which  falls  in  the  yean,  could 
not  do  much  damage  to  them.  They  could  be  constracted  with  gneat 
expedition,  and  the  materials  were  abundant,  while  timber  and  deal 
boarding  was  exceedingly  expensive  if  not  unprocurable. 

By  a  fundamental  law  of  the  ChineBe  Empire  everyrmaui  is  liable  to 
serve  the  {dtate,^  either  as  a  soldier  or  aa^  a  labourer  in  the  public  works  of 
ttie  country,  such  as  canal-making,  &c.  There  are,  however,  esemptionB 
to  this  Itfw.  For  instance,  those  who  have  taken  certain  literary  degrees, 
or  who  are*  already  in  public  employ ;  and  it  is  in  the  power  of  all  to 
exonerate  themselves  by  paying  what  is  called  an  exemption  tax, 
which  is  one  of  the  most  considerable  sources  of  revenue  the  GM>vem« 
ment  have.  There  is  never  any  necessity  for  daimingan  individttalon 
the  plea  of  this  lawy  as  ihe  labouring  class  of  the  populal&on  is  so 
numerous  thoit  there  is  no  difficulty  in  getting  men  to  recruit  volun- 
tarily. A  notice  posted  up  at  the  gates  of  the  city  statung  that  men  are 
wanted,  is  suffleient  to  procure  any  number  of  reoruitB  from*  the  laboor- 
ing  or  coolie  dass,  espedally  if  the  necessity  which  requires  an  increase 
of  the  army  be  Idie  occasiou  of  interfering  with  the  means'  o$»livelihood 
of  such  personSk  Chinamen  being  in  the  habit  of  assodadng  in  large 
numbers  in  the  tea  houses  of  the  towns  and  cities,  where  they  discuss 
the  events  of  the  period  over  a  cup  of  tea  instead  of  a  pint  of  beer  or 
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a  glaafi  (^  grog,  calenlate  theii*  chanoee  of  loot  and  tbf^  dscnmstances 
«f  the  servioe  for  whieh  men  are  requii;ed^  and  if  they  Be»  tbat  they 
have- a  favoufabW  pnwpeet  open  to  them  m  the  armj  in.  the  way  of 
panctoi^ty  m  thek  pay  and  sabsistenoe,  and  a  chance  of  eaiployment 
failing  them  in.  civil  life,  they  enrol  themselves  in  a  eoi^,  by  entering 
their  names,  age,  place  of  bsctb,  ia  the  roll  of  the  corps  they  enlist  in, 
and  receive  in  return  a  smalls  tablet  of  wood,  called  a  you  paiy  about 
half  an  inch  thick,  three  inches  wide,  and  four  inches  long,  on  which 
the  name,  age,  place  of  birth,  corps  to  whichi  belonging,  and  the  date 
of  enUstment  are  written.  Recruits  have  to  undevgo  no  medical  exami- 
nation to  ascertain  thdr  fitness  or  otherwise,  and  are  approved  of  by 
their  general  appearance,  jnot  as  we  should  sdect  acoohe  out  of  the 
streets  if  we  wajited  to  employ  one.  They  know  what  is  required  of 
them,  and  thi^  if  they  are  not  capable  of  pei^rming  their  work  through 
physical  disability,  they  will  be  simply  dismissed. 

In  time  of  peace  there  can  be  no  difficulty  in  getting  men  to  fill  up 
a  vacancy  in  a  city  guard,  or  in  the  limited  ranks  kept  on  service, 
though  the  wretched  appearance  of  such  soldiers  must,  one  would 
think,  make  employment  at  any  other  pursuit  far  more  preferable. 
The  opportunities  for  peculation  and  extortion  on  people  of  the  lowest 
class  of  the  population  are  the  great  motives  for  entering  the  service, 
whether  to  be  employed  at  the  gates  of  the  cities  or  at  the  numerous 
barriers  posted  all.  over  the  country  on  the  roads  or  canals^  for  the  pur- 
pose of  collecting  revenue  or  tolls,  at  places  which  require  a  small  guard 
of  soldiers  to  enforce  the  ordem  of  the  mandarms. 

Du  Halde  says :  '^  A»  the  military  business  does  not  take  up  nmch 
*^  of  their  time  in  acovntry  which  has  been  so.  many  years  at  peace, 
^^  far  from  being  obliged  to  enUst  men  by  £oroe  or  money,  as  is  prac- 
"  tised  in  Europe,  the  profession  of  a  soldier  is  commonly  looked  upon  as 
*'  a  fortune,  which  they  endeavour  to  procure  by  means  of  their  friends^ 
^  or  by  presents  to  ike  manduins,  the  service  being  generally  in  the 
**  country  where  they  dwell  and  have  their  family/' 

MesL  who  have  committed  civil  offences,  such  as  that  of  forgery,  are 
sent  to  the  remote  fnnitiors  to  form  the  guards  there  located.  The 
provincial  armies  are  maintained  and  equipped  by  subordinate  man** 
darins,  Taou*Tais,  or  governors  of  districts,  each  district  having  a 
certain  proportion  allotted  to  it.  Some  corps  supported  by  the  distiict 
governors  may  consist  of  strangers  to  the  province,  and  it  ia  only 
imder  great  emergency  that  corpa  forming  part  of  an  anny  of  one 
piiovinoe  can  enter  another.  The  Commaodants  and  Generals  of  divi- 
wons  ace  all  appointed  by  the  Governor-General,. and  great  care' and 
jfidgmeBit  are  required]  in  maldng  tiiese  c4>pointments,  one  principle 
being  observed,  that  each  Commander  be  sufficiently  antagonistic  to 
another  in  interests^,  by  rivalry,  or  petty  jealousies,  so  that?  there  need 
be  no  apprehensionof  their  s^^tingseditiovnly  in  concartwith  each  other. 
For  the  same  reason  laiig^  bodies  of  men  ajre  kept  apait  ae  much  as 
poasible,  for  fear  that  it  they  ndaed  a  general  mutiny  there  would  be 
DO  means  of  suppressing  it;  but  mutinies  are  not  unfrequent,  owing  to 
mandarin  dishonesty,  involving  arrears  of  pay,  and  of  supplies  fbr  tiie 
snbfflstenoo  of  the  men. 
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In  the  vicinity  of  Pekin,  large  bodies  of  Manchu  and  Mongol  troops 
are  maintained  ior  the  immediate  defence  of  the  Emperor.  At 
Canton,  a  quarter  of  the  city  within  the  wsdls  was  garrisoned  by  the 
descendants  of  Tartar  troops,  who  were  stationed  there  as  a  garrison 
to  keep  in  check  the  local  military;  and  at  Nankin  there  was  a 
similar  military  colony  established,  till  the  capture  of  the  city,  when 
they  were  annihilated  by  the  Taiping  rebels. 

The  pay  of  a  cooUe  or  labourer  is  about  two  hundred  and  fifty  or 
sixty  cash  per  diem,  which,  at  the  exchange  of  one  thousand  cash  for 
a  dollar,  is  equal  to  twelve  pence  halfpenny  or  thirteen  pence  of  our 
money.  The  pay  of  coolies  employed  by  our  Government  in  China  is 
eight  dollars  a  month ;  and  a  soldier  in  those  corps  which  were  raised 
for  instruction  in  drill,  got  eight  dollars  a  month  and  clothing.  Those 
belonging  to  corps  of  local  militia  at  the  camp  of  instruction,  got 
similar  pay  to  men  serving  in  their  army  in  general,  which  was  five 
dollars  a  month,  an  allowance  of  rice  and  fuel,  and  two  suits  of  clothing 
a  year,  consisting  of  turban,  jacket,  and  trowsers.  They  were  to 
provide  their  own  necessaries — ^boots,  socks,  bedding,  cooking  uten- 
sils, &c. 

Du  Halde  says :  "  The  three  northern  provinces  furnish  abundance 
"  of  soldiers,  who,  every  month,  receive  their  pay,  being  five  sous  of 
"  fine  silver,  and  a  measure  (1 J  lb.)  of  rice  per  diem,  which  is  suffi- 
"  cient  to  maintain  a  man.  Some  have  double  pay,  and  horsemen  have 
"  five  sous  more,  with  two  measures  of  small  beans  to  feed  their  horses, 
"  which  also  are  provided  by  the  Emperor." 

In  the  matter  of  paying  the  troops  thei-e  is  a  vast  amount  of 
squeezing.  The  Comnaandant  has  the  payment  of  his  own  men,  and 
superintends  this,  while  his  wiiter,  who  keeps  the  account,  checks  the 
roll,  tries  by  every  device  to  make  a  profit  on  the  transaction  in  his 
own  favour,  there  being  every  facility  for  doing  so,  especially  by 
giving  inferior  cash,  &c.  While  passing  through  the  barrack  at 
She  Img,  in  North  China,  I  noticed  some  soldiers  drawing  their  pay 
from  the  paymaster's  office,  which  was  situated  in  a  small  building 
near  the  south  entrance,  in  front  of  the  Commandant's  house.  A 
window  of  the  office  opened  into  the  enclosure,  and  as  each  man  came 
up  he  presented  his  you  pat,  or  tablet,  and  on  referring  to  the  register 
where  his  name  was  entered,  the  amount  was  paid  to  him,  and  he 
walked  off. 

The  proverbial  squeezing  propensities  of  the  mandarins  caused 
Brigadier-General  Sir  C.  Stavely,  K.C.B.,  to  make  a  stipulation  with 
the  Chinese  Government  when  requestmg  that  their  soldiers  might  be 
drilled  according  to  om*  method,  by  English  Officers,  that  the  Officer  in 
charge  of  each  corps  should  see  his  men  paid  regularly.  While  this 
stipulation  was  very  necessary  to  prevent  desertion,  it  was  also  most 
advantageous  to  us  in  gaining  the  confidence  of  the  men. 

The  food  of  the  labouring  class  of  the  Chinese  varies  somewhat  in 
the  different  provinces.  The  scarceness  of  rice  in  the  fiu-ther  north 
makes  it  too  dear  for  any  but  the  richer  classes  to  use  it  as  a  common 
ingredient  of  then-  food,  and  instead  of  it,  wheaten  flour  and  its  prepa- 
rations are  made  a  substitute.    Its  place  is  also  supplied  to  a  great 


Digitized  by 


Googk 


THE  ECOKOMT  OF  THE  OHIKBSE  ARMY. 


415 


extent  by  a  preparation  made  from  the  bean  of  a  species  of  doliiAoSj 
called  bean  curd,  or  tow  f oo,  resembling  cream  cheese  in  consistence, 
and  no  donbt  containing  a  great  deal  of  concentrated  nutriment,  but  it 
is  quite  unsuited  to  our  stomachs.  This  condiment  is  also  used  to  some 
extent  in  the  central  provinces ;  arrowroot,  made  from  the  roots  of  the 
nelumbium,  and  yams  are  also  used  largely  as  food.  The  more  northern 
people  use  much  more  animal  food,  such  as  beef  and  mutton,  than 
they  do  in  the  south,  and  do  not  disdain  horse  or  camel  flesh,  and  all 
use  either  sea  or  fresh  water  fish,  recently  caught-  or  dried,  whenever 
they  have  the  oi^rtunity  of  obtaining  a  supply.  Of  the  numerous 
varieties  of  vegetables  grown  in  the  country,  a  species  of  borassus,  or 
cabbage,  callea  by  us  white  cabbage,  is  universally  used.  The  more 
southern  people  use  very  little  animal  meat,  which  generally  consists 
of  pork,  some  oleaginous  matter  being  an  essential  ingredient  in  rice 
food*  The  labourers'  food  consists  of  rice,  cabbage,  salt  fish,  and  oil 
or  pork  fat,  and  will  cost  as  follows : — 


Rice,  lib. 
Cabbage,  IJlb. 
Salt  fish,  |lb. . . 
Pork  fat  or  oil,  |  lb. 


50  cash 
45 
15 
10 


1000  =  1  doUar. 


120 


If  he  procures  his  meals  in    a   cooking   shop,  he  will  pay  as 
follows : — 


Breakfast  .. 
Mid-day  meal 
Evening  meal 


'  1  bowl  of  rice 10  cash. 

1  bowl  of  cabbage  and  oil    •  •         . .  14  „ 

2  bowls  of  rice          . .         .  •         • .  82  „ 
1  bowl  of  cabbage  and  oil    • .         •  .*  14  „ 
1  bowl  rice      . .         . .         . .         . .  16  ,, 

1  bowl  cabbage  and  oil         . .         .  •  14  „ 

106 


A  measure  of  rice,  equal  l^lb.,  is  the  quantity  allowed  as  a  day's 
ration  per  man,  to  soldiers. 

The  large  body  of  Chinese  cooHes  employed  by  ^e  expeditionary 
army  were  allowed  2  lbs.  of  rice  per  man  per  diem,  during  the  time 
they  were  employed,  and  Colonel  Gordon's  force  of  Chinese  were 
allowed  the  folfowiug  scale  per  man  per  diem : — ^Rice,  2  lbs. ;  salt  pork, 
}  lb.,  or  2  lb.  of  salt  fish,  besides  veefetables  and  oil.  (See  Blackwood, 
Feb.,  1867.)  The  hard  labour  scale  fixed  by  the  joint  foreign  and 
Chinese  Commissions  at  Shanghai,  allowed  the  prisoners  the  following 
scale : — "  Prisoners  shall  be  allowed  three  meals  a  day — 

Morning,  4  taels  of  rice,  1  tael  of  vegetables. 
Noon,       8  taels  of  rice,  2  taels  „ 

Evening,  4  taels  of  rice,  I  tael  ^ 
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or  about  l^lb.  of  BoIidiood|ier  diem,  2  tftele  of  figh  or  mea;t  being 
added  e^ery  secoad  day." 

Blee  Tories  conBiderably  ia  quality.  Thnt  wbich  m  grown  in  Ofaina, 
owing  to  its  careful  cnltnrBtion,  iiae  cooisiijlerftbly  greater  nutritive  and 
hungernsatisfying  properties  tban  the  rice  imported  from  the  Straits, 
or  oth^  coimtnifts  ;  the  Utter  is  «o  poor  (althoiigh  as  fine  a  looking 
gr»n),  that  Ihree  boWls  of  it  barely  saiiitfy  a  mam's  appetite  in  the 
aeyne  manner  that  one  bowl  of  native-grown  tine  wouid  do. 

The  Japanese  have  a  still  more  mitntioiifl  riee  than  the'Oliinose,who 
say  they  do  not'like  it,  owing  to  its  extreme  richness.  It  ie  straiij^ 
that  rise  is  not  liked  by  the  finropean  soldier,  who  fancies  it  produces 
worms,  ahd  En^peans  in  general  in  China  use  very  little  of  it,  and 
that  only  m  curries  or  rioe  puddings  in  a  small  degree.  Eioe  and  mere 
solid  animal  food  are  apparently  incompatible.  It  is  eaten  with  cwrried 
meaits,  apparently  to  moderate  the  pungent  properties  of  the  spkKB 
used  in  their  preparation. 

In  the  further  north  they  substitute  for  rice  a  preparation  of  wheat 
flour,  called  pie-^mien.  It  is  made  by  kneading  dough  for  a  long  time, 
till  it  acquires  a  considerable  tenacity,  and  then  drawing  it  out  into  thin 
shreds  ;  and  by  cutting  it  into  thin  slices  while  rolled  up  into  cyiindera, 
after  it  is  pressed  into  a  thin  layer.  These  slices  are  then  dinawn  out 
to  any  amoirnt  of  fineness.  Every  separate  operation  in  this  process 
requires  great  expertness  in  the  cook.  These  vermicelli-like  shreds 
are  cut  into  short  bits  about  half  an  inch  in  length,  cooked  with  oil  and 
hot  water,  and  eaten  with  the  assistance  of  chopsticks.  Bread  made 
of  wheat  flour  is  very  commonly  used;  it  is  unleavened,  and  the  cakes 
resemble  the  chopatties  of  India.  It  is  not  met  with  where  rice  is  the 
common  food  of  the  people. 

The  Chinese  are  proverbial  for  eating  as  often  as  they  can,  and  as 
much  as  their  means  will  allow  them ;  but  ihe  Chinese  soldier,  wh6n 
campaigning,  limits  himself  to  two  meals  a  day,  one  at  8  o'dock,  a.m., 
and  the  other  at  4  o'clock,  p.m.,  and  this  is  submitted  to  mainly  from 
the  fact  of  his  supply  of  fuel  being  in  as  limited  a  scale  as  his  food. 
Eating  houses  and  tea  shops  are  found  in  every  town  and  village  m 
the  country,  and  the  soldiers  when  quartered  near  such  places,  always 
make  use  of  them  to  procure  their  food,  when  they  do  not  draw 
rations. 

Fuel  (which  is  of  equal  importance  to  an  army  m  the  field  as  food) 
is  often  veiy  difficult  to  be  obtained,  there  being  little  or  no  timber. 
Wood  cut  up  into  billets  is  the  most  portable  form  of  fuel,  and  easiest 
issued,  and  saves  the  country  people  from  being  pillaged,  or  even 
their  houses  puHed  down,  to  get  at  the  rafters  and  beams,  which  I 
have  seen  done  when  campaigning*  in  China.  A  ration  of  fuel  is  very 
wisely  included  atong  with  the  ration  of  rice.  The  fuel  is  always  kept 
in  the  men's  tents  for  security.  The  daily  allawanoe  is  about  8  lb.  of 
wood  per  man. 

The  clothing  of  a  Chinaman  varies  with  the  season  of  the  year,  and 
with  the  latitude  in  which  he  lives.  The  winter  of  the  further  north 
being  extremely  cold,  he  is  obliged  to  wear  fur  coats  and  sheepskins, 
to  keep  his  body  warm ;  and  the  summer  being  excessively  hot,  he 
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is  cyEien  in  a  bM»  of  ^emi^nudiity.  In  1i»  moro  cenkail  parts,  the 
extoiofisckf  climfite  being  Ism  saarked,  iiurB  aro  diepensed >wtth,  and 
cloUiing  10  worn  sdl  the  ftumoier.  The  rf  urther  soTitih  Iwing  of  a  more 
equable. temperature,  a  mofe- equable  mode  of  olotiiang  is  there  used,  or 
rather  leas  warm  cloihijaig  is  required  in  wmter. 

Th^re  is  one  charactoristic  of  a  Chinese  with  TOgard  to  hk  ctothing^ 
that  Wj  that  he  is  «<»^tiBuall7  adapting  it  to  every  ohaage  (»f  ^rvieather, 
and  that  even  icitbecoiurse  of  a  day,  he  wiU^aiy  tkeaonoiiuit  of  dothing 
with  ^veiy  -diao^  of  temperatuie  thai  dnay  ettur.  The  ^kmse  make  of 
his  drees  penaits  him  to  do  this  with  much  fadiJity/by  putting  on  addi* 
tional  jaoketa,  'pr  by  isakii^g  them  off.  Five  cenaecvtive  ijaokets,  over« 
%iAg  eaoh- other,  have  4»een  often  aeea  on  a  Chiaaman*  The  dress  of 
a  Chinaman  of  the  labouring  class  is  mostly  made  a£  cotton,  and  re* 
Btrioted  to  A  peculiar  out,  ;Uxiposed  by  stale  laws  as  a  (badge  of  his 
8uhmiflai(»Di  to  Twi^r  iiule.  If  it  is  for  wear  dariimg  the  hxA  weather,  it  ia 
made  otf  a -single  layer  <ii  cotton  doth ;  if  for  colder  weather,  the  oo«t 
or  the  tf^ause^  aFO  made  of  a  double  layer,  and  padded  with  cotton. 
The  clothes  worn  by  civilians,  aie  «till  cetauied  while  they  serve  as 
soldiers :  a  loose  ja<^et  of  a  peouiiar  form  and  oolonr,  and  having  a 
large  circular  patch  of  about  10  uiches  in  diameter  in  the  front  of  the 
breast,  on  which  the  name  of  the  eorps  is  wantten  in  large  Chinese 
chanieters,  conaititutes  the  imifocm  of  Chinese  soldiers  of  the  oldechooL 
Some  of  the  Tartar  oavaht^  eoldieis,  against  whom  we  fought  in  North 
China,  had  a  jacket  of  very  poor  cotton  cloth  of  a  ye^xm  ccdour,  on 
whidi  was  written,  on  a  «|>aoe  covering  the  breast  and  back,  in  very 
rough  charaoter,  with  a  common  brush  dipped  in  Indian  ittk,  the  name 
of  the  corps  to  which  the  man  belcn^ed,  and  this  jacket  was  worn  over 
the  ordinary  labourer's  clothes,  aoid  constituted  his  uniform. 

The  military  jacket  of  the  tro<^  composing  the  army  of  Lee  Futai, 
the  governor  of  the  province  of  Kiang-soo,  was  made  of  camlet,  of  a 
dark  purple  coAour,  and  having  a  margin  correi^M»ding  to  fadngs,  of 
yellow,  about  two  inches  wide  round  the  cuffs,  oollar,  lower  margin  ef 
skirt,  and  at  the  union  of  the  lapekL  The  trousers  were  made  of  com- 
mon blaok  cotton  clolh,  o^iomonly  worn  by  labourers,  but  of  a  uniform 
pattern  and  loose  make. 

Other  troope,  instead  of  camlet,  <had  liieir  jacksts  made  of  cotton 
doth,  djFod  of  di&reat,  but  for  the  most  part  of  dark,  colours.  On  those 
jackets  there  was  no  collar ;  the  edge  of  the  jadEct  come  dose  to  the 
neck,  but  did  not  choke  it.  It  hung  loosely  over  tiie  vipper  part  of  the 
body,  and  leaohed  a  little  below  the  waist.  The  sleeves  were  loose  all 
the  way  to  the  wrist,  and  were  broad  enough  to  allow  ihe  hands  of  the 
<^]^08ite  sides  to  pass  freely  up  them.  The  turban  was  exclusively 
used  by  the  troops  serving  i^gainst  the  Taeping  rebeis.  This  form  of 
head-dress  ftuits  the  Chinese  head  remarkably  wdl :  blue,  red,  and  black 
being  thcooloura  moat  geaemlly  used  (Fig.  15).  In  the  further  north 
of  Chiaa  the  soldiers  wore  a  stiff  bat  (^  a  peculiar  shape.  Tlie  part 
covering  the  head  was  round,  and  fitted  it  dosely;  tbe  margin  or 
htm  was  turned  up  all  round ;  in  width  it  was  about  three  or  four  inches. 
The  oommon  Chinese  felt  hat,  of  a  soft  piiaot  texture,  and  black  in 
colour,  was  &equently  worn  by  the  levies,  espedally  fay  the  horsemen. 


Digitized  by 


Googk 


418  THB  BOONOMT  OF   THB  CHINESE  ABHT. 

High  cloth  boots  are  in  common  wear,  and  more  generally  shoee  made 
of  cotton  cloth,  and  the  soles  of  felt,  or  sandals  of  plaited  straw  were 
worn,  but  frequently  the  men  went  bare-footed,  their  legs  being  pro- 
tected by  long  loose  stockings  or  leggings,  or  if  bare-footed,  with 
bandages  of  common  black  cloth  round  their  shins  from  below  the  knees 
to  the  ankles.  This  form  of  gaiter  was  very  applicable  to  the  country. 
A  commandant  of  a  corps  mio  were  thus  eqmpped,  on  being  asked 
where  were  the  shoes  and  stockings  of  his  men,  replied  that  in  going 
through  paddy-fields,  shoes  were  useless.  The  men  made  better 
way  with  bare  feet ;  and  in  going  along  the  narrow  pathways,  pro- 
jecting brambles,  or  the  sharp  edge  of  the  grass  itself,  were  prevented 
doing  any  injury  to  the  shms,  a  very  vulnerable  part  of  a  man's  body, 
by  the  bandages  he  wore  as  greaves. 

Common  Ohina  cloth  shoes  were  usually  worn,  and  when  wet  weather 
prevsuled,  leather  varnished  boots,  with  projecting  nails  to  prevent 
slipdng  in  the  mud,  were  very  frequently  seen.  It  is  curious  how 
well  a  Chinese  soldier  adapts  his  clothes  to  every  drcumstance  of 
climate  or  weather,  apparently  without  general,  divisional,  or  re«- 
mental  orders  to  do  so.  Nor  is  he  prevented  using  an  umbrella  if  me 
weather  be  wet,  or  hot  enough  to  require  it.  It  may  also  form  a  part 
of  his  necessaries,  as  much  as  his  mud-boots,  or  his  fan. 

A  commissariat  department,  in  the  sense  we  mean,  does  not  exist  in 
the  Chinese  army.  The  district  governors  being  responsible  for  the 
equipment  and  maintenance  of  a  certain  number  of  men,  supjjy  all 
their  wants  through  the  commandants  of  corps,  who  keeps  accotmt  by 
his  writer,  and  draws  on  the  local  governor  for  supplies,  and  sees  them 
issued.  The  governor  obtains  these  supplies  from  men  engaged  in 
that  particular  branch  of  business,  and  has  them  delivered  at  the  camp 
by  agreement  or  otherwise,  as  he  sees  it  most  advantageous  te  him. 
The  Taw  of  agreement  or  contract  is  recognised  by  the  Chinese,  who 
are  sufficiently  business-like  in  their  habits  te  be  punctual  in  fulfilling 
the  terms  of  an  agreement. 

Colonel  Gordon  organized  a  commissariat  department  in  his  force,  com- 
posed of  European  officers,  whose  integrity  could  be  more  depended  on 
than  that  of  the  Chinese.  There  was  a  mandarin  of  high  rank  attadied 
to  his  force,  who  nominally  had  a  joint  command.  A  requisition  on  this 
mandarin,  who  served  in  some  degree  in  the  capacity  of  political  agent, 
also  procured  food,  fuel,  clothing,  or  war  material  from  the  Taou  Tm, 
or  governor  of  the  district. 

Hmnan  life  being  generally  esteemed  of  little  value  by  the  Chinese, 
and  a  soldier's  least  of  all,  on  account,  perhaps,  of  the  superabundanoe 
of  the  population,  and  the  general  struggle  for  existence,  it  need  not 
surprise  us  if  the  science  of  surgery  and  medicine  are  at  a  low  ebb, 
and  that  there  is  no  such  thing  as  a  medical  department  in  their  army 
When  a  soldier  gete  ill  he  seeks  for  a  native  doctor  in  the  nearest 
village,  after  his  comrades  have  expended  all  their  medical  skill  upon 
him ;  and  if  he  gets  no  better,  or  if  he  is  unable  to  perform  his  duty,  h© 
is  dismissed  from  his  corps,  and  allowed  to  go  home,  to  get  well  or  diei 
as  it  may  be.  If  he  is  engaged  on  active  service,  and  is  wounded,  he 
does  not  long  remain  an  incumbrance  to  the  State,  as  he  also  is  per- 
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mitted  to  go  home,  or  to  seek  whatever  native  surgery  can  do  for  him 
at  his  own  expense.  For  sick  or  wounded  there  is  no  hospital,  and 
there  are  noarmy  surgeons ;  and  were  there  any,  what  helpless  creatures 
they  would  he  without  medicine  or  appliances !  I  recollect  visiting 
a  large  camp  situated  not  far  from  Shanghai,  at  a  time  when  cholera 
was  epidemic  in  the  locality,  to  see  what  was  heing  done  for  the  poor 
creatures,  and  on  passing  hy  an  empty  house,  having  neither  windows 
nor  doors,  I  saw  a  numher  of  the  men  from  the  adjacent  entrenchments 
king  on  the  ground  on  straw,  with  their  own  scanty  clothing  upon 
them.  Some  of  them  were  without  even  a  bowl  of  water  to  quench 
their  insatiable  thirst.  They  were  simply  brought  there  out  of  their 
tents  by  their  comrades,  who  were  only  too  anxious  to  get  rid  of  the 
nuisance  of  having  such  sick  people  near  them.  Several  of  them 
were  already  dead ;  and  as  I  passed  by,  a  Chinaman,  well  dredsed  in 
the  costume  of  the  better  classes,  having  a  fan  in  his  hand,  and  his 
nose  stuffed  with  an  aromatic  smelling  leaf,  was  looking  in  through 
the  open  window.  I  learned  that  he  was  a  native  doctor  who  was 
appointed  by  the  Taou  Tai  to  look  after  the  cholera  cases  in  the  camp, 
and  he  did  look  after  them  in  the  way  I  describe,  and  counted  them 
when  they  were  dead  But  even  had  he  had  all  the  medicine  at  our  dis- 
posal, he  could  have  done  nothing  without  a  proper  building  and  hos- 
pital organization ;  all  which  would  cost  too  much  money.  According  to 
their  notions,  it  was  far  more  economical  to  let  the  men  die,  and  get 
new  ones  in  their  stead ;  hence  they  have  no  army  medical  department 
or  army  hospital. 

On  another  occasion  I  was  requested  by  Captain  Kingsley  to  see 
some  of  the  Chinese  soldiers  who  were  under  his  command,  while  being 
instructed  in  foreign  drill.  Contrarv  to  the  advice  of  the  Commanding 
OfSoer,  his  corps  was  sent  along  with  a  large  force  of  Imperial  troops  on 
an  expedition  against  the  Taeping  rebels,  in  a  position  not  many  miles 
from  Shanghai,  with  the  idea  that  being  in  a  semi-European  uniform, 
and  able  to  march  and  manoeuvre  like  a  European  regiment,  their 
appearance  would  be  enough  to  frighten  the  rebels,  who  had  a  great 
terror  of  foreign  soldiers,  and  thus  they  might  favour  the  attack  of  the 
Imperialists.  Unfortunately,  they  were  inarched  to  a  very  exposed 
position  in  the  front,  and  being  a  raw  levy  of  young  recruits,  and 
without  their  drills  to  guide  or  lead  their  movements,  they  suffered 
severely,  and  lost  several  men  killed  and  wounded.  It  was  some  of 
the  latter  I  was  requested  to  see ;  and  on  going  to  the  boat  in  which 
they  were  brought  back  to  Shanghai  I  never  witnessed  a  more  horrible 
sight.  There  were  nine  bodies  literally  floating  about  in  their  own 
blood.  When  they  were  put  on  board,  the  men  were  alive,  but 
having  had  no  attention  paid  to  their  wounds,  they  had  bled  to  death. 
Four  of  the  original  number  who  embarked,  survived,  and  I  extracted 
bullets  and  dressed  their  wounds,  much  to  their  satisfaction.  Chinese 
are  very  expert  in  contriving  litters  for  carrying  wounded  inen.  On 
one  occasion  I  met  two  men  carrying  another  in  a  large  basket  sus- 
pended from  a  bamboo  by  a  rope,  and  on  another  occasion  the  wounded 
man  was  carried  on  a  door,  suspended  in  a  similar  manner. 

I  cannot  ascertain  whether  the  Govenunent  allows  any  compensation 
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for  wounds  or  loss  of  limb  oocaaioBed  by  actiye  servioe,  but  should 
rather  think  not  practically,  at  all  events,  if  they  do«o  theoretically. 
As  the  wretched  dishonesty  of  the  mandarins  would  make  any  scale 
of  pay  a  nullity,  and  the  wounded  soldiers  in  the  jnorth  of  China,  whtnu 
I  had  under  treatment  in  hosfntel,  had  nothing  allowed  to  them,  they 
only  looked  forward  to  i-eturn  to  their  viUi^s,  when  they  would 
receive  support  from  their  friends  and  relatives. 

Colonel  Gordon,  while  in  command  of  disciplined  Chinese  troops, 
insisted  on  a  medical  stalE  and  establishment  bemg  made  a  part  of  ^e 
organization  of  his  force ;  and  during  the  time  it  was  in  existence,  a 
period  of  thirteen  months,  it  proved  highly  useful,  as  shown  in  the 
report  of  the  medical  officer  in  charge  of  it,  Asaiatant^Surgeon  Moffitt, 
of  the  67th  Regiment,  and  no  doubt  many  poor  creatures  who  would 
have  died  from  their  wounds  on  the  field,  or  af terwaixls  lingered  in 
wretchedness,  were  either  returned  to  the  force  as  efficient  soldiers,  or 
recovered  sufficiently  well  from  the  immediate  effects  of  their  wounds 
to  return  to  their  homes  or  friends,  so  that  on  grounds  of  humanity 
alone  the  intention  was  praiseworthy. 

Chinese  soldiers  appear  to  be  very  ameeoable  to  military  discipline ; 
whether  this  is  owing  to  the  severe  penalties  inflicted  for  any  infringe- 
ment of  militaiy  law,  or  to. a  naturally  submissive  disposition,  it  is 
difficult  to  say,  though  probably  both  have  much  to  do  with  it.  The 
severity  of  the  punishments  may  be  necessary  on  account  of  his 
psychological  characteristics,  which  will  be  alluded  to  presently.  Decap- 
itation is  of  very  frequent  occurrence  in  the  Chinese  army.  The  offences 
which  entail  this  punishment  are  violence  or  gross  disrespect  to  a 
military  mandarin,  i-obbery,  desertion,  and  crimes  of  that  class.  After 
decapitation,  the  head  is  exposed  in  some  public  place.  While 
with  a  small  British  force  occupying  the  city  of  Taitsan,  as  a  moral 
support  to  the  Imperialists,  then  engaged  at  the  seige  of  Bnchow,  in 
October,  1864,  I  was  passing  through  the  narrow  main  street  one 
afternoon,  when  my  attention  was  drawn  by  a  crowd  of  people  look- 
ing at  what  proved  to  be  the  head  of  a  Chinese  soldier,  who  had  just 
suJQPered  decapitation.  The  head  was  fastened  to^a  doorpost  of  a  shop 
in  the  main  street,  at  the  comer  of  a  by-street,  in  the  mamier  shown 
in  the  illustration  (Fig.  16),  and  was  placed  no  higher  than  the  level  of 
the  heads  of  the  people  walking  by.  The  long  tail  of  hair  worn  by  all 
Chinamen  was  used  as  a  rope  to  fasten  the  head  to  a  nail  driven  into 
the  wooden  doorpost,  and,  at  the  same  time,  served  to  fasten  upa  board 
having  a  piece  of  paperspiead  on  it  with  Chinese  writing,  setting  forth 
the  name  of  the  man,  his  plaoe  of  abode,  and  the  nature  of  t^eciime  he 
committed — in  this  instance,  fa^hway  robbery.  While  looking  at  this 
head  I  was  much  struck  by  cbwrving  the  quantity  of  saliva  wat  con* 
tinned  to  flow  from  the  mouth,  and  on  examining  the  appearance  of 
the  wound,  a  very  jagged  one-*^dicating  that  it  was  not  done  by  one 
clean  cut-^I  observed  that  t^ere  was  a  remarkable  spasmodic  action  of 
the  incised  muscles  of  the  back  of  the  pharynx  and  tongue,  and  con- 
tinuing to  notice  this  for  a  little  time,  I  found  that  the  action  of  the  con- 
traction and  relaxation  occurred  at  irrc^lar  intervals,  and  that  all  the 
muscles  ai^aced  to  act  together.     Tliat  .this  was  or  was  not  an 


Digitized  by 


Googk 


THE  ECONOMY   OF   THE   CHINESE   ARMY.  421 

evidence  of  consciotisness  or  of  thought  passing  in  the  mind  of  the  in- 
dividual, may  be  a  difficult  problem  to  solve,  but  be  this  as  it  may,  I 
could  not  help  recording  the  exclamation  of  one  of  our  soldiers,  an 
Irishman  of  course,  who  was  standing  by,  and  observed  me  watching 
the  muscular  movements,  which  he  also  noticed.  **  Arrah  Sure  I  Sir," 
said  he,  **  I  think  he  is  striving  to  spake."  On  completing  the  sketch — 
it  occupied  in  all  about  ten  minutes — I  noticed  that  the  muscular  move- 
ments continued  to  be  nearly  as  active  as  at  first,  and  as  tlio  evening 
was  warm,  it  was  not  improbable,  that  they  continued  for  some  time 
longer. 

This  exhibition  of  the  head  was  intended  as  a  warning  to  the 
Chinese  soldiers  as  much  as  to  the  people  of  the  place,  most  of  whom, 
owing  to  the  country  being  in  a  very  disturbed  state,  and  bat  lately 
subject  to  the  Taepings,  were  in  great  wretchedness  and  destitution, 
and  were  only  too  ready  to  commit  robbery  for  their  maintenance. 
Such  exhibitions  are  of  very  frequent  occun^ence  in  China,  and  have  a 
most  demoralizing  effect,  inasmuch  as  they  familiarize  the  mind  with 
cruelty,  and  excite  feelings  the  reverse  of  respect  for  the  sacredness  of 
human  Hfe,  happily  pervading  the  people  of  the  more  civilized  west. 

The  Chinese  soldier,  like  the  generality  of  his  countrymen,  is  by  no 
means  addicted  to  intemperance,  the  bane  of  the  British  army.  Sel- 
dom indeed  is  it  that  a  drunken  Chinaman  is  met  with,  although  they 
do  not  eschew  alcoholic  drink  as  if  they  were  teetotallers,  on  the  con- 
trary they  generally  take  a  small  quantity  at  then*  meals  when  they 
can  afford  it.  But  what  alcohol  is  to  the  British  soldier,  opium  is  to 
the  Chinese  soldier,  and  it  gives  almost  as  much  trouble  to  their  miUtary 
commanders,  and  requires  the  infliction  of  severe  punishment  for  its 
restraint,  as  intemperance  does  to  our  own  commanding  officers.  The 
punishment  usually  practised  by  the  Chinese  for  this  offence,  is  to 
stick  small  arrows,  a  few  inches  in  length  through  the  lobes  of  the 
ears,  and  to  lead  the  culprit  about  the  camp  for  a  general  admonition. 
But  we  can  understand  how  ineffectual  punishment  is,  when  we  know 
that  the  desire  of  the  opium  smoker  for  opium,  "  is  like  the  greed  of 
the  hawk  for  flesh,"  as  the  Chinese  describe  that  peculiar  craving  of 
the  habitue.  Opium  has  the  effect  of  injuring  the  health  and  sapping 
the  strength  of  those  who  addict  themselves  to  it.  They  have  a  stupid 
look,  have  no  energy,  and  when  required  for  duty  or  parade,  they  are 
likely  to  be  labouring  under  its  sedative  effects,  and  sleep  so  soundly 
B8  not  to  be  easily  awoke ;  it  does  not  make  them  liotcns  however,  or 
violent,  as  alcohol  does. 

For  such  offences  as  breaking  out  of  camp,  talking  in  the  ranks, 
negligence  in  performing  drill,  and  other  offences  of  a  minor  character, 
the  punishment  inflicted  consists  of  so  many  blows  of  a  bamboo, 
varying  from  50  to  200,  according  to  the  gravity  of  the  offence.  This 
punishment  is  infficted  by  men  set  apart  for  this  especial  duty.  There 
are  two  or  three  in  every  camp,  and  it  is  their  business  to  be  present 
at  all  parades,  in  case  their  services  should  be  requu-ed,  which  is  very 
often  the  case.  They  are  called  the  bamboo  men,  and  the  bamboo  they 
inflict  the  punishment  with,  is  about  4  feet  in  length,  and  broad  and  flat 
at  the  extremity  which  inflicts  the  blow;  it  is  about  2  fibs,  in  weight. 
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The  man  who  is  to  be  punished  lets  down  his  trousers,  and  lies  on  the 
ground,  face  downwards,  so  as  to  expose  the  back  part  of  the  thighs, 
on  which  the  blows,  given  with  considerable  rapidity,  are  infli^ed. 
A  man  assists  in  holding  down  the  head  and  shoulders  of  the  culprit 
during  the  operation,  and  another  holds  or  sits  on  his  legs  if  he  is  not 
sufficiently  submissive.  This  punishment  may  be  made  very  severe, 
and  produce  a  considerable  amount  of  abrasion  of  the  integuments, 
and  bleeding ;  and  even  in  ordinary  cases,  it  causes  some  amount  of 
pain,  as  evidenced  by  the  shrieks  of  the  sufferer. 

These  punishments  are  inflicted  in  a  very  summary  manner,  by  the 
order  of  the  officer  commanding,  in  the  presence  of  the  parade  where 
the  offence  has  just  been  committed.  There  are  no  courts-martial, 
long  legal  investigations,  or  courts  of  inquiry,  nor  is  the  approval  of  the 
highest  militaiy  authority  in  the  command  at  all  necessary.  The  mili- 
tary commandant  of  the  garrison  (if  of  sufficient  rank  to  be  invested 
wiui  the  power  of  life  and  death)  orders  the  infliction  of  capital  punish* 
ment  as  soon  as  he  is  satisfied  with  the  guilt  of  the  individual,  from 
the  written  statement  of  the  evidence,  or  even  without  this  formality  in 
war  time.  As  an  instance  of  the  irresponsible  power  exercised  by  the 
commandants  of  regiments,  I  may  narrate  an  occurrence  which  took  place 
at  the  Camp  of  Instruction  at  Foug^-wan-shan.  While  Major  Jebb  was 
paying  a  visit  to  one  of  the  commandants,  by  name  Yuen,  one  of  his 
men  was  brought  before  him  on  a  charge  of  desertion ;  the  commandant 
who  appeared  to  be  in  a  great  rage,  ordered  the  deserter's  head  to  be 
cut  off,  when  Major  Jebb  entreated  the  mandarin  not  to  have  it  done. 
After  a  little  demur,  the  latter  acceded  to  Major  Jebb's  request,  but 
before  it  was  noticed  what  he  was  going  to  do,  the  mandarin  took 
out  of  his  pocket  a  penknife,  which  Major  Jebb  had  just  made  a 
present  to  bam,  and  opening  the  blade  cut  off  the  deserter's  ear,  and 
told  him  to  be  gone. 

A  Chinese  regiment  on  the  march  is  a  very  curious  sight,  and  pro- 
vokes much  ridicule  in  any  one  who  has  been  accustomed  to  see  a 
European  regiment  under  similar  circumstances.  The  men  observe  no 
order,  unless  that  of  walking  one  after  the  other  may  be  called  march- 
ing in  single  file,  and  this  thev  are  in  the  habit  of  doing  on  the  narrow 
pathways,  through  their  paddy  fields  and  extremely  narrow  roads,  and 
over  the  peculiar  bridges  found  in  all  the  provinces  of  China,  except  those 
in  the  further  north.  The  men  are  only  recognised  to  be  soldiers  by  a 
white  patch,  on  their  dingy  looking  jackets;  in  other  respects  they  mig'ht 
be  mistaken  for  a  number  of  coolie  labourers,  carrying  bundles  of  odds 
and  ends.  No  two  of  them  are  equipped  alike ;  for  instance  one  carries 
his  matchlock  over  his  shoulder,  and  has  suspended  from  it  at  one  end 
his  bedding,  in  the  form  of  his  rezie  rolled  up,  and  from  the  other  a 
pair  of  heavy  boots,  to  be  worn  in  wet  weather,  and  in  addition  to 
these,  a  bundle  of  cloths,  fastened  together  by  his  turban,  he  himself 
walking  bareheaded  and  barefooted.  Behind  him  follows  a  coolie- 
looking  fellow,  carrying  a  couple  of  cooking  pots,  and  a  bag,  perhaps 
of  rice,  or  some  other  bundle  of  impedimenta.  Then  come  a  couple 
of  banner  men,  using  their  long  bamboos,  to  carry  some  bundle  or 
other  suspended  between  them,  it  may  be  a  tent.    Altogether  it  seems 
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the  least  military  looking  procession  one  can  well  ima^e.  Most  of 
them  carry  umbrellas,  fastened  to  their  backs  if  the  weather  is  dry,  or 
in  hand  and  open  if  wet.  This  is  the  case  with  Chinese  troops  of  the 
old  school,  when  marching  from  camp  to  camp.  With  those  who  have 
been  drilled  after  the  European  method  it  is  different,  the  heavier 
musket  or  rifle  and  ammunition  are  quite  enough  biurden  for  a  man  to 
carry,  without  encumbering  himself  with  other  things,  and  unless  it  be 
a  blanket  worn  horse-collar  fashion  over  his  shoulder,  he  has  no  other 
encumbrances.  They  take  a  pride  in  marching  in  some  order  resem- 
bling a  European  corps,  whenever  the  width  of  the  road  permits  them 
to  observe  some  formation,  such  as  two  or  four  deep. 

The  transport  employed  in  the  movement  of  troops,  varies  with 
the  locality  where  operations  are  carried  on.  Where  there  is  water 
communication — generally  the  case  in  the  central  and  southern  pro- 
vinces—the boats  of  the  country  are  employed  for  transporting 
material,  and  the  Chinese  being  admirable  boatmen,  their  movements 
are  carried  on  with  considerable  expedition.  Steamers  of  very  light 
draught  have  been  employed  on  recent  occasions  in  the  service  of  the 
Imperial  Grovemment,  but  there  is  often  such  an  accumulation  of 
water  plants  in  the  canals  and  creeks,  that  their  movements,  especially 
if  they  are  screw  steamers,  are  frequently  impeded.  In  the  further  north, 
where  the  country  is  open  and  when  the  rivers  are  few  as  compared  with 
those  in  the  more  southern  parts,  carts,  very  much  resembling  those  used 
in  some  parts  of  Europe,  are  frequently  met  with ;  the  animals  employed 
in  draft  being  either  oxen,  ponies,  or  mules.  Each  cart  will  carry 
about  ten  men  with  their  baggage,  consisting  of  bedding,  cooking 
utensils,  and  anns;  their  progress  is  at  the  rate  of  about  fifteen 
miles  a-day  over  good  roads.  Where  neither  carts  nor  boats  are 
available,  coolies  are  employed ;  two  will  carry  about  1  cwt.  suspended 
between  them  in  their  own  fashion,  from  an  elastic  bamboo  pole 
resting  on  their  shoulders. 

When  marching  out  to  action  it  is  pretty  much  the  same  as  when 
on  parade  for  exercise ;  all  are  then  equipped  in  regular  order,  their 
arms  ready  for  use,  and  their  banners  unfurled,  and  as  there  is  a  banner 
in  the  proportion  of  one  to  every  10  men,  there  are  a  great  many  to  be 
«een  with  a  large  body  of  troops.  These  banners  have  a  very  gay 
and  even  gaudy  appearance,  being  made  of  silk  died  of  bright  colours ; 
eome  are  very  large,  being  6  to  8  feet  wide,  and  about  12  feet  long. 
The  margin  is  sometimes  serrated  in  a  peculiar  shape,  after  the  con- 
ventional mode  of  delineating  flame,  and  at  others  it  is  plain  and 
straight.  They  usually  have  some  motto,  inscribed  in  large  charactera 
upon  them,  and  each  corps  has  a  uniform  pattern.  They  are  sus- 
pended from  a  straight  bamboo  pole,  about  13  feet  long,  tapering  to 
a  point,  which  is  terminated  by  an  iron  spike,  and  intended  for  use  as 
an  offensive  weapon  as  occasion  may  require,  and  one  of  the  exercises 
they  go  through  on  parade  is  thrusting  with  this  banner  pole.  This 
requires  a  good  deal  of  strength  and  expertness,  and  certainly  in  their 
hands  it  has  all  the  appearance  of  being  a  very  formidable  weapon. 
They  would  be  very  formidable  for  cavalry  to  encounter,  the  bright 
<x>lours  of  the  flag  being  quite  sufficient  to  turn  any  horse.     Their 
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Erinci{dB  objeet  is  to  make  display,  and  iuspirc  teiTor  into  ihek  eaemj 
y  showing  how  numerous  they  are,  and  to  give  oonfidenoe  to  thdr 
own  men.  The  modem  disciplined  Chinese  troops  have  done  away 
with  these  banners  in  their  corps,  though  the  divi»onal  commandeis 
retain  a  number  about  their  persons  for  state  display* 

With  infantry  the  matchlock  is  the  common  arm  in  use  (Pig.  17).  It  is 
a  very  rude  and  primitive  weapon,  and  very  inefficient  unless  at  very 
close  quarters,  the  bullet  being  not  much  larger  than  a  good  sized 
slug,  weighing  about  one  drachm  and  a  half.  Tliusse  bullets  appear  to 
have  had  veiy  little  penetrating  force : — ^in  most  instances  of  woimdt 
caused  by  them,  during  the  attack  on  the  Taku  Forts,  they  did  not 
penetrate  beyond  the  integuments.  1  removed  one  from  the  lobe  of 
the  ear,  another  from  the  lip,  and  many  of  the  men  fouad  them  m  the 
folds  of  their  great  coats,  which  they  wore  horse-collar  fashion 
during  the  action.  The  length  of  the  barrel  is  about  38  inches^ 
and  the  stock  is  short  at  the  breech,  having  nothing  to  rest  it  with 
against  the  shoulder.  It  is  held  in  the  right  hcmd  dose  to  the 
cheek  when  being  fiied,  the  left  hand  supporting  it  further  up  the 
barrel.  There  is  no  trigger  guard,  and  the  match  holder  is  made 
to  move  by  a  lever  arrangement  in  the  wood- work  of  the  stock  netr 
l^e  breech.  The  matchlock  is  loaded  with  loose  powder,  kept  in  a  powder* 
horn,  the  proper  quantity  being  guessed  by  first  pouring  the  powder 
into  the  han(i  The  bullet  is  put  into  the  mouth  and  wet  with  saliva, 
is  simply  dropped  into  the  barrel.  The  moistui^  on  the  bullet  makes 
the  powder  adhere  to  it,  keeps  it  in  its  place,  and  mak<e»  it  fit  the 
barrel  closely.  After  this  has  been  done,  a  finer  grained  powder  is 
poured  from  a  second  powder  horn  into  the  priming  chamber  close  to 
the  touch  hole.  Then  the  lighted  match  is  applied  to  tbe  mateh* 
holder.  Notwithstanding  the  apparent  clumsiness  of  the  mechanism, 
all  this  is  done  with  wonderful  celerity  and  expertnesa,  f^rom  Icmg^soa- 
tinued  practice ;  and  on  seeing  the  Chinese  soldiers  at  ball  piaotioe, 
they  appear  to  have  as  elabomte  a  formaUty  in.  their  position  dritt  as 
we  have  in  our  rifle  practice. 

A  regiment  at  ball  practice  parades  in  Une  about  one  hundred  paees 
from  the  target,  and  each  man  in  turn  steps  a  couple  of  paces  to  the 
front,  goes  through  the  process  of  loading,  priming,  fixing,  his  match, 
taking  aim,  and  &ing,  and,  if  successfnl,  in  hitting  the^  twrget^  which  is 
known  by  the  sound  of  a  gong  struck  by  a  man  placed  at  a  little  dia^ 
tance  off,  he  walks  stnught  up  to  a  mandarin,  seated  in  a  tent  dose 
by,  who  enters  his  name  in  a  book.  The  target  is  of  very  simple  con* 
strucUon,  being  made  of  a  piece  of  bar  iron,  bent  so  as  to  form  a  ^soie- 
work,.  about  five  f-eet  Mgh  and  two  feet  wide,  the*  two  ends  being  atodc 
in  the  ground.  On  this  is  fastened  a  piece  of  cotton  cloth^  harin^  s 
majrk  for  a  bull's  eye  near  the  top.  The  men  s^peaned  to  show  muoh 
eagerness  in  hitting  the  mark  and  getting  recorded,,  whether  ovring  to 
a  reward  in  money  or  to  other  advantages  I  could  not  aaeediaiib 

These  matchlocks  are  rapidly  giving  way  to  percussion  masfcets, 
whose  superiority  i&  now  acknowledged,  notwithstanding  their  gte$ief 
cost,  and  the  greater  expense  of  the  ammunition'  used  with  them. 
Even  Enfield  rifles  are  now  found  to  some  extent,  and  ia  time  the 
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newest  fonn  of  breech-loader  will,  no  doubt,  be  adopted.  The  jingal 
is  merely  a  large  description  of  matchlock.  Two  men  are  required  to 
carry  this  weapon,  and  when  fired,  it  i&  still  supported  on  the  shoulders 
of  the  second  man.  The  butt  is  made  longer  in  proportion  to  that  of 
the  matchlock,  to  rest  it  against  the  shoulder.  It  is  loaded  and  fired 
the  same  as  the  smidler  matchlock.  The  bullet  is  made  of  iron,  one 
and  a  quarter  inch  m  diameter.  Another  description  of  jingal  is  so 
heavy  that  two  men  are  required  to  carry  one,  while  a  third  man 
directs  the  aim  of  the  piece — the  ammunition  is  divided  among  the 
three  men  (Fig.  18). 

Just  previous  to  the  departure  of  the  Army  of  Occupation  from 
Tien  Tsin,  nearly  all  the  forges  of  the  town  were  actively  employed  in 
forging  jingal  barrels  of  the  largest,  as  well  as  of  the  ordinary  size, 
to  supply  the  demand  for  arms  required  for  the  defence  of  the  place 
against  the  Taepings,  who,  it  was  thought  would  pay  Tien  Tsin  a  visit 
on  the  departure  of  the  English  troops.  There  was  thus  an  oppor- 
tunity of  seeing  the  manu&cture  of  the  gun  barrel  in  all  its  stages. 
The  first  stage  was  hammering  out  the  thick  iron  into  a  sufficiently 
nuuiageable  size  for  twisting  it  into  a  long  spiral  curl  corresponding 
to  the  size  of  the  jingal — ^the  spiral  was  next  welded  into  a  compact 
tube,  and  by  a  good  deal  of  skilful  manipulation  a  pretty  fair  barrel 
was  produced.  The  next  operation  was  to  dose  up  the  breach  by 
carefully  welding  in  a  piece — the  barrel  was  next  bored  by  an 
apparatus,  like  an  angur,  and  worked  in  a  similar  manner  with  the 
huids — it  could  sootoely  be  expected  that  the  result  could  be  an  even 
smooth  bore  when  the  rudeness  of  the  apparatus  is  considered — 
smoothing  the  outer  side  of  the  barrel  by  filing,  and  drilling  the  touch- 
hole,  completed  the  operation.  The  simple  lock  for  the  match  and 
the  wooden  stock  were  made  by  the  same  hands  as  forged  and  made 
the  gun  barrd. 

It  was  noticed  that  much  English  bar  iron  was  used  in  making  these 
jingais;  the  blackanuthS'Said  it  was  very  good,  and  doubtless  it  saved 
a  considerable  amount  of  labour,  compared  with  the  half-puddled  native 
iron.  Strange,  that  almost  the  flti^  use  to  which  the  first  imported 
English  iron  was  ^plied,  was  the  manufacture  of  these  jingals ! 

Some  regiments  have  a  certain  number  c^  men,  armed  with 
large  jingals,  attached  to  them.  They  take  part  in  the  exercise  at 
their  paraides,  which  appears  to  consist  of  a.  series  of  movements  in 
marching  and  counter-marching,  the  whole  having  a  pretty  scenic  effect, 
well  adapted  for  a  pantomime.  During  these  periormances  the  gongs 
are  struck,  and  the  long  trumpets  are  blown,  and  the  drums  are  beat, 
so  that  there  is  a  din  of  horrible  disooidant  sounds,  which,  however 
inspiriting  to  a  Chinese  soldier,  are  utterly  intolerable  to  our  ears,  and 
are  hardly  to  be  classed  as  martial  mitsic  (Fig.  19). 

One  of  the  exercises  performed  at  these  parades  is  the  wielding  of  a 
large,  heavy,  iron  battle-axe,  about  forty  pounds  in  weight  (Fig.  20).  It 
is  more  a  gymnastic  exercise,  and  is  looked  upon  as  a  fecLt  of  strength. 

The  oavalry  are  more  numerous  in  the  further  north  of  China  than 
in  the  more  central  or  southern  piovinces»  The  country  being  more 
open,  and  littiie  traTcrsed  by  canals  or  rivers,  allows  cl  their  move- 


Digitized  by 


GooqIc 


426        THE  ECONOMr  OF  THE  CHINESE  AEMT, 

ments.  These  horsemen  are  mounted  on  strong,  hardy,  enduring 
ponies,  of  a  Tartar  breed,  of  considerable  swiftness,  and  capable  (rf 
withstanding,  without  stabling,  a  temperature  below  zero  in  winter, 
and  the  highest  heat  (108°)  in  summer.  They  are,  no  doubt,  of  the 
same  stock  as  the  Tartar  ponies  met  with  in  the  Crimea,  and  common 
to  the  whole  area  of  Central  Asia,  They  stand  from  twelve  and  a 
half  to  thirteen  hands  high.  They  are  bred  in  large  numbers  in  Mon- 
goHa  and  Manchuria,  and  from  thence  they  are  sent  to  the  furthest 
south  of  China  for  sale. 

In  times  of  emergency  Mongolian  cavalry  are  employed,  and  the 
cavalry  that  fought  against  us  in  the  north  of  China  during  the  last 
war  were  chiefly  derived  from  Mongolia  (Pig.  21).  They  were  armed  with 
matchlock,  sword,  spear,  and  bows  and  arrows,  and  at  the  engagement 
at  Siiihoe  showed  considerable  daring  in  attacking  the  second  division, 
which  they  had  surrounded;  and  no  doubt  if  our  army  had  been 
Chinamen,  this  movement,  which  appears  to  be  one  of  their  great 
manoeuvres  in  war,  would  have  intimidated  us,  and  made  us  fall  mi 
easy  prey.  They  came  so  close — within  400  yards — and  with  such  a 
plucky,  jaunty  air,  to  the  left  flank  of  the  second  division,  that  the 
order  was  given  to  "  form  square  to  receive  cavalry."  This  movement 
seemed  to  surprise  them  and  arrest  then:  course,  and  a  few  shots  from 
the  Enfield  rifle,  and  some  rockets  fired  into  them,  made  them  retrace 
their  steps,  which  they  did  without  much  hurry.  Then:  appearance 
right  in  our  rear  oblig^  us  to  send  a  couple  of  Armstrong  guns  and  a 
company  of  the  67th  in  skirmishing  order  against  tiiem.  They  were 
sufficiently  swift  to  escape  from  our  cavalry,  though  we  were  appa- 
rently better  mounted.  On  only  one  occasion  did  our  cavalry  get 
sufficiently  close  to  them,  and  even  then  but  few  of  them  were  cut  up. 
The  great  mass  escaped  by  their  better  speed.  Had  these  men  been 
armed  with  breech-loader  carbines  instead  of  their  own  rude  weapons, 
they  might  have  done  considerable  execution. 

A  Chinese  saddle  (Fig.  22)  is  a  very  clumsy  affaur,  and  exceedingly 
heavy ;  a  saddle  and  saddle-cloth  on  trial,  weighed  27  poimds.  The  seat 
is  much  higher,  and  before  and  behind  there  is  a  high  ridge  of  wood 
forming  the  tree.  A  large  piece  of  leather  forms  a  flap  which  covers 
a  good  portion  of  the  horse's  flank,  and  the  stirrups  are  very  large  and 
made  of  massive  iron ;  a  thickly  padded  cloth  is  worn  under  the  saddle 
to  prevent  its  chafing  the  skin  of  the  horse's  back — ^no  spurs  are  used. 
They  have  a  very  severe  whip,  made  of  short  thongs  of  thickly 
plaited  hide,  with  a  short  handle  about  a  foot  or  so  in  length.  The 
bridle  is  in  shape  much  like  our  ovm,  and  the  bit  is  a  snaffle,  wth 
large  rings  for  movable  cheek  pieces  (Fig.  23). 

Their  sword,  of  little  value  as  an  offensive  or  defensive  weapon, 
is  made  of  iron,  is  very  heavy,  and  worn  on  the  left  side  in  a  sheath 
suspended  from  the  gurdle.  It  is  used  by  bowmen  and  spearmen,  and 
could  only  be  effectual  in  decapitating  the  unfoiiunate  victim  who 
might  fall  into  their  hands.  Some  bodies  of  Chinamen  w&e  found 
near  the  summer  palace  at  Pekin  some  days  after  the  allied  army  had 
left  its  precincts ;  they  were  lying  on  the  ground,  and  on  their  backs, 
which  were  uppermost,  the  marks  were  seen  of  where  the  swcwds  had 
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been  wiped,  by  drawing  the  blades  to  and  fro,  on  the  clothes  cover- 
ing them,  while  then*  heads  were  seen  suspended  by  their  tails  from 
the  branches  of  the  nearest  trees.  For  such  occasions  the  swords  are 
nsefuL  Nothing  appeared  to  excite  the  admiration  of  Chinamen  so 
much  as  the  elastic  spring  of  the  blades  of  our  swords,  their  own 
being  made  of  soft  iron  remain  in  the  position  in  which  they  are  bent. 

Some  spears  were  picked  up  on  the  fields  on  which  we  had 
encounters  in  the  north  of  China.  They  were  rather  short  in  length, 
being  only  between  6  and  7  feet  long ;  the  heads  were  made  of  iron, 
having  a  long  flat  blade  of  about  6  or  7  inches,  and  terminating  in  a 
sharp  point,  about  1^  inch  at  the  broadest  part.  The  remainder 
of  the  blade,  about  4  mches  in  length,  formed  a  socket  which  fitted 
on  a  pole  5  or  6  feet  in  length,  made  of  a  strong  piece  of  wood, 
about  IJ  inch  in  diameter,  apparently  the  branch  of  a  yew  tree, 
and  terminated  at  the  further  end  by  a  ferule  of  iron.  At  the  part 
where  the  blade  was  joined  to  the  shaft  there  was  a  bunch  of  horse 
or  yak  hair,  died  a  bright  red  colour  (Fig.  24-2). 

Strange  that  the  most  perfect  weapons  of  precision,  the  Enfield  rifle 
and  the  Armstrong  gun,  those  great  inventions  of  the  age  we  live  in, 
should,  on  the  very  first  occasion  in  which  they  were  applied,  be 
brought  face  to  face  with  the  most  primitive  and  the  most  ancient  of 
all  weapons  of  warfare, — ^the  bow  and  arrow — ^and  yet  so  it  was  in  the 
last  war  in  which  we  were  engaged  in  China.  That  bows  and  arrows 
formed  part  of  the  military  equipment  of  the  Chinese  there  is  no 
doubt,  as  our  men  were  wounded  by  the  latter,  and  at  the  northern  face 
of  Tong  Ku,  near  the  north-east  angle,  there  was  a  spaoe  of  20  yards 
along  the  further  side  of  the  ditch  covered  with  their  arrows,  which 
were  stuck  into  the  clay  to  a  depth  of  5  or  6  inches.  The  position 
of  these  arrows  indicated  at  once  that  they  had  been  fired  by  bowmen, 
standing  inside  the  intrenchment  below  the  wall.  They  must  have 
been  fired  almost  straight  up  into  the  air,  as  they  all  stood  nearly 
upright,  being  inclined  at  an  angle  of  about  15  degrees  from  the  per- 
penmcular.  it  is  thought  that  they  were  meant  to  hit  some  person 
supposed  to  have  approached  near  the  place  during  the  night  to  make 
a  reconnoissance,  and  had  he  been  in  that  particular  place,  it  was 
impossible  that  he  could  have  escaped.  The  number  of  bows  and 
arrows  found  in  the  numerous  guard-houses  about  the  summer 
palace  was  very  surprising,  the  defence  of  this  important  place,  being 
apparently  altogether  confided  to  bowmen.  Against  an  unarmed 
mob  they  would  no  doubt  prove  effectual,  but  ^fore  the  common 
musket  they  must  have  been  perfectiy  useless.  Even  against  their 
own  clumsy  matchlocks  they  would  stand  but  a  poor  chance,  not- 
withstanding the  rapidity  with  which  they  could  be  used. 

Some  of  the  arrows  had  a  wooden  hollow  ball,  instead  of  a  point, 
this,  when  shot  off,  made  a  noise  like  a  whistle  and  could  be  used  as 
a  signal ;  another  form  appeared  to  be  made  use  of  to  set  fire  to  build- 
ings by  means  of  a  firework  attached  to  the  end  of  it. 

Proficiency  in  the  exercise  of  the  bow  and  arrow  is  essential  to 
qualify  for  promotion  to  the  higher  grades  in  the  Chinese  army,  and 
accordingly,  much  practice  is  required  in  order  that  the  candidates 
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may  sho^r  themselvea  sufficiently  expert..  Dn  Halde  telle  ns  that  tba 
military  mandarins,  or  officers  of  the  army,  must  pass  seyeral 
examinations  as  weU  as  the  literaiy  mandarins,  and  give  proof  of  their 
strength,  dexterity,  and  expenenoe  in  the  art  of  war>  aoeordinglj 
there  are  three  degrees  among  them  which  they  are  to  take,  viz^ 
those  of  bachelor,  hcentiate,  and  doctor  of  aims.  It  is  cnnous  to 
notice  that  even  in  the  exercise  with  the  bow,  a  particular  formula  bad 
to  be  observed  in  the  way  of  position,  which  €^j)eaEed  to  be  even 
more  elaborate  in  all  its  details  than  ihe  portion  ddll  of  Uie  match- 
lock.  The  exercise  with  the  bow  on  horseback  waa  very  exciting,  and 
really  deserving  of  admiration.  It  was  as  followS)  a  space  of  about 
200  yards  of  level  ground  was  selected,  and  at  the  diatsoice  of  ev^iy 
50  yards  there  was  a  bundle  of  straw  erected,  the  size  and  height 
of  a  man.  The  horseman,  his  bow  and  arrow  ready  (Fig.  25),  started 
his  horse  at  full  speed,  and  as  he  passed  within  tea  yards  of  tiie 
first  bundle  of  straw  he  shot  his  arrow  at  it:  then  taking  out  another 
from  his  quiver  or  from  the  belt  into  which  they  were  inserted 
loosely,  ho  diot  it  at  the  next  bundle  of  straw,  and.  so  on  in  succession, 
imtil  he  passed  the  last  bundle,  when  his  pony,  who  had  ccmtinued  at 
full  speed  tluoughout,  stx^^>ed  imnuodiately,  being  trained  to  do  so,  as 
soon  as  his  withers  were  touched  by  his  rider^ft  hand. 

It  requires  a  considerable  amount  of  strength  to  pidl  a  Chinese  bow, 
it  bemg  made  of  very  unyielding  materiel  chiefly  thick  bamboo, 
strengi^ned  by  a  thick  layer  of  buffalo  or  ox  horn  on  the  inside.  So 
strong  is  the  bow,  that  the  string  i-equires  to  be  made  of  cat-gut  jumls 
half  an  inch  in  thickness.  It  is  efficient  enough  to  kill  a  man  at  sixty 
or  eighty  yards*  It  is  heid  in  the  left  hand,  and  the  stutng^  is  drawn  ip 
to  the  right  ear.  The  arrows  are  about  2^  inches  in  leng^,  armed 
with  iron  heads  of  various  forms,  round,  square,  and  fiat.  The  shaft 
is  made  of  deal,,  half  an  inch  in  thickness,. and  featheiedat  the  end  witb 
three  feathers.  It  is  not  unlikely  tdiat  even  now,  bows  and  airowB 
worn  as  of  old,  in  bow-ra<A:  and  in  quivers,  form  the  eq«pmeBt  of 
portions  of  the  Chinese  army  in .  the  further  iM^h.  At  a  time  when 
such  weapons  virere  used  oxdusiT^ely^  shields  and*  armour  were  no  doubt 
of  use,  but  they  were  not  employed  in  the  last  Chinese  war.  Mea 
armed  with  shield  and  sword  aippeeumi  among  the  Taepingrrebels^  1^ 
shield  was  made  of  bamboo,  plaited  tiiii^y  together,  and  could  reost 
an  arrow  or  sword  cut. 

M  the  capture  of  the  Taku  Ports,  several  cross-bowB  were  fooirf, 
and  some  of  our  men  received  wounds  from  short  arrows  projected  bj 
them.  The  dimensions  of  these  bows  wese  very  small,,  the  bow  bong 
hardly  22  inches  in  length ;  and  ibe  burel,  whidi  was  earned  ovor 
throughout,  with  a  slot  for  the  string  of  the  bow  to  move  nu  was 
about  12  inches  in  lei^gth  (Fig.  26).  As  a  weapon  of  either  offence 
or  defence,  it  was  womlerfnl  how  any  relianoe  could  be  placed  on  whi* 
boys  would  hardly  be  proud  to  play  with  as  a- toy ;.  and  yet  they  were 
found  there,  and  they  were  used  in  projecting'  arcowa  about  eight 
inches  in  length,  and  having  a  sharp  iron  point  at  their  extremity. 
The  cross-bow  was-  a.  form  of  weapon  used  to  agreat  extent  in  the 
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aD<2ieut  warer  of  China,  and  old  prints  have  rcpreeentations  of  very  IdLrge 
ones  mounted  on  i-egular  stands. 

Such  is  the  nature  of  the  equipment  of  the  Chinese  army,  and  with 
which  they  have  hitherto  carried  on  war.  Of  late  years  agreatchange  has 
heen  attempted,  and  an  effort  has  been  made  to  adopt  the  appliances  and 
the  methods  used  by  western  nations.  The  futility  of  their  own  arms 
against  those  of  the  Allies  in  1860,  no  less  than  the  wonderful  efficiency 
of  a  small  force  of  Chinese,  disciplined  in  a  rude  way,  and  aimed  with 
weapons  of  a  Sfuperior  description  to  their  own,  in  contending  against 
the  great  Taeping  rebellion,  which  shook  the  stability  of  the  empire  far 
more  than  the  foreign  invasion,  made  the  Chinese  Government  alive  to 
its  danger,  and  the  necessity  of  a  change  in  its  military  system. 

In  the  spring  of  1862,  a  request  was  made  by  some  Chinese  officials  to 
Bri^dier-Gcneral  Sir  C.  Stavely,  then  commanding  at  Tien  Tsin,  for  per- 
mission to  allow  Chinese  soldiers  to  be  taught  the  European  method  of 
drill  and  manoeuvring  in  the  field.  This  request  was  acceded  to  by  the 
British  Minister  at  Pekin,  to  whom  it  was  referred ;  and  a  number  of 
Manchu  soldiers,  under  their  officers,  numbering  about  100,  were  put  in 
the  hands  of  several  drill  sergeants  of  the  67th  Regiment,  imder  the  adju^- 
tant.  They  commenced  with  the  usual  initiatory  goose  step,  just  as  if 
they  were  recruits  joining  one  of  our  own  regiments,  and  soon  their 
ears  became  familiaiwith  "Wan,  Tow,"  "Wan,  Tow,*'  pronounced  in  the 
barrack  square  vernacular,  and  so  with  the  other  words  of  command, 
which  were  all  given  in  English.  In  time  they  could  pronounce  these 
words  themselves,  and  continued  to  use  them  when  they  became  drill 
instructors  to  their  own  men;  and  not  long  since  a  regiment  of 
Chinese  were  seen  going  through  the  movements  of  battalion  driU  at 
Pekin,  when  the  words  of  command  employed  were  English,  and  not 
Chinese.  It  is,  thei-efore,  quite  possible,  that  in  future  ages  ethnologists 
may  begin  to  trace  an  afiSnity  between  the  Tartar  and  Anglo-Saxon 
races,  by  discovering  traces  of  several  English  words  which  have  been 
engrafted  on  the  Manchu  and  Chinese  lan^ages. 

These  men  above-mentioned  were  armed  with  rifles  of  the  regulation 
Russian  pattern,  five  hundred  of  them  having  been  sent  as  a  present 
from  the  Russian  Government  just  at  that  time.  During  the  rest  of 
the  time  of  our  miUtary  occupation  in  the  north  of  China,  thei^  was 
a  considerable  body  of  Chinese  troops  undergoing  instruction  under 
our  officers ;  and  on  one  occasion,  when  the  Shantung  rebels  made  an 
incursion  into  the  province  of  ChUi,  a  large  force,  consisting  of  some 
foreign-drilled  regiments,  were  sent  against  them  under  the  command 
of  Major  Coney,  67th  Regiment.  This  force  succeeded  in  driving  the 
rebels  out  of  the  province,  and  proved  the  advantage  of  their  modem 
equipment  and  instruction,  in  a  sufficiently  satisfactory  manner. 

On  the  arrival  of  the  67th  Regiment  at  Shanghai,  in  1862,  a  similar 
request  to  have  the  local  troops  di-illed  after  our  fashion  was  made  by 
the  gx)vemor  of  the  city,  and  a  regiment  was  at  once  recnuted  for  this 
special  purpose,  and  placed  under  the  command  of  Captain  Kingsley, 
67th  Regiment.  The  inferiority  of  their  physique  compared  with  that  of 
the  more  northern  Chinese  was  at  once  seen,  audit  was  some  time  before 
they  could  understand  the  utility  of  the  gooee-step  movement,  which 
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they  manifestly  regarded  as  an  imposition,  and  looked  upon  as  a 
most  irrational  mode  of  wasting  time.  Their  further  progress,  how- 
ever, was  more  satisfactory  to  them,  and  when  they  got  to  the 
advanced  stages  of  battaUon  drill,  they  showed  suiOScient  expertn^s 
and  steadiness  after  a  good  deal  of  drilling. 

Subsequently  a  large  body  of  troops  was  placed  under  instruction 
at  a  short  distance  from  Shanghai,  and  a  regular  camp  of  instniction 
was  afterwards  formed,  imder  the  command  of  Major  Jebb,  67th  Regi- 
ment, and  the  men  were  instructed  in  battaHon  drill  and  artHleiy 
practice.  Some  of  these  men  were  sent  to  the  front  during  the  opera- 
tions against  the  rebels,  under  Colonel  Gordon,  and  did  good  service; 
and  subsequently  they  became  the  means  of  instructing  the  troops  unte 
command  of  Chinese  oflScers.  The  words  of  command  having  been 
translated  into  the  local  Chinese  dialect,  Chinese  and  not  Engli^ 
words  of  command  were  used.  They  at  first  adopted  a  modernized 
dress,  made  of  blue  serge  cloth,  somewhat  after  a  European  pattern, 
and  wore  a  turban  of  black,  red,  or  light-blue  colour ;  from  these  peca- 
liarities  of  their  dress  they  got  the  name  of  "Imitation  foreign  soldier." 
{Fig.  27).  In  this  respect  they  resembled  the  troops  immediately 
under  the  command  of  Colonel  Gordon.  As  this  appeared  to  be  too  great 
an  innovation  for  the  Chinese,  the  troops  who  were  subsequently  under 
instruction,  were  dressed  after  a  more  national  manner,  bemg,  however, 
strictly  uniform  as  to  the  colour  of  the  coat,  breeches,  leggings,  shoes, 
and  turban,  also  as  to  the  material  and  shape.  Some  coats,  however,  were 
not  buttoned  over  the  light  breast,  but  joined  in  the  middle.  The  mai 
were  of  course  equipped  with  a  musket — ^the  old  Brown  Bess,  with  a 
percussion  lock — or  with  a  few  Enfield  rifles.  This  entailed  cross-belts 
or  waist-belts,  to  carry  the  ammunition  pouch  and  bayonet ;  but  in 
ether  respects  they  only  differed  from  the  matchlock  men  of  former  days 
in  being  more  tidy  and  better  clothed,  as  seen  in  the  accompanying 
illustration  (Pig.  28),  in  which  the  local  country  fashion  of  shoes,  leg- 
gings, and  breeches  are  used,  the  jacket  being  the  only  military  part 
of  his  dress. 

At  the  camp  of  instruction  at  Pong  wan  Shan  under  Major  Jebb, 
were  two  stockades,  containing  about  500  men  in  each,  besides 
200  artillery.  Of  these  there  were  160  armed  with  the  Enfield  rifle,  and 
the  remainder  ^vith  the  old  musket.  Por  the  artillerymen  there  were 
4  howitzers,  4  mortars,  and  3  rocket-tubes.  There  were  five  English 
oflficere,  who  carried  on  the  instructions  under  the  command  of  Major 
Jebb  and  an  interpreter. 

The  men  rose  for  roll  call .  5  J  a.m. 

Parade  and  drill   6  a.m  in  summer,  10  a.m.  winter. . 

Breakfast 8  a.m. 

Dinner  . , 4  p.m. 

Parade 5  p.m.  in  summer,  8  p.m.  winter. 

Bed    9  P.M. 

There  were  a  few  men  Instructed  in  the  bugle,  who  gave  the  usual 
calls  for  drills,  parade,  tattoo,  and  exercise  in  light  infantry  drill  as  in 
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OUT  own  regiments.  The  native  officers  of  a  battalion  under  the  Com- 
mandant Yuen,  consisted  of  a  major,  who  always  appeared  on  parade 
in  command,  an  adjutant  who  performed  the  duties  of  adjutant  and 
sergeant-major,  4  captains,  4  lieutenants,  4  sergeants ;  each  captain 
had  command  of  a  company,  which  seldom  mustered  more  than  thirty 
men  or  so  on  parade,  at  a  time,  he  had  also  a  lieutenant  under  him 
and  a  sergeant  and  three  corporals.  The  native  officers  Uved  in 
quarters  in  the  village  close  by,  while  the  commandant  remained  in 
his  stockade.  They  were  all  very  Httle  different  in  appearance  from 
the  men  they  commanded,  except  in  dress,  which  was  peculiar  (Fig.  29). 
They  may  have  been  perhaps  smarter  and  more  intelligent  than  the  pri- 
vat<J8,  and  were  no  doubt  derived  from  a  better  class  of  the  population. 

The  physical  character  of  the  inhabitants  of  China  varies  very  con- 
siderably throughout  the  continent.  The  Cantonese  is  strong,  muscular, 
broad-shouldered,  and  short  in  stature,  his  Umbs  being  well-proportioned, 
and  capable  of  considerable  endurance  and  labour.  Some  of  these  men 
added  great  strength  to  the  Taeping  rebels,  and  were  an  important 
element  in  their  army  organization.  The  people  of  Shanghai  and  the 
province  in  which  that  city  is  situated  (Kiangsoo)  are  comparatively 
speaking,  very  effeminate  in  character,  of  slender  build,  and  less  mus- 
cular than  either  the  Cantonese  or  those  of  the  wovinces  situated 
further  north.  As  soldiers  they  are  very  inferior.  Those  of  the  pro- 
vinces of  ChiH  and  Shan  tung  arc  tall  well-made  men,  and  the  obstinacy 
with  which  they  fought  at  Taku  and  elsewhere,  shows  that  they  have 
no  mean  qualities  for  soldiers.  They  also  appear  capable  of  very 
laborious  work,  requiring  good  muscular  development,  as  seen  by 
the  enormous  loads  they  carry  as  water-carriers  or  coolies  in  the 
streets.  The  Manchus  are  a  fine  race  but  not  very  tall.  The  Mongo- 
lians are  of  smaller  stature.  The  tallest  troops  in  the  north  of  China 
appeared  small  when  standing  beside  our  artillerymen.  By  far  the 
smartest  and  most  military  looking  body  of  men,  although  not  of 
very  large  statiu-c,  which  I  saw  in  the  camps  near  Shanghai,  and 
in  the  large  number  of  troops  collected  before  Suchow  and  elsewhere, 
were  the  men  from  the  province  of  Honan.  The  Ilonau  regiments 
were  always  smart  and  dean  looking,  the  men  had  a  better  expression 
of  countenance,  and  were  cleaner  limbed,  and  carried  themselves  better 
than  the  men  of  other  regiments.  Those  who  have  seen  the  Chinese 
soldier  in  action,  bear  testimony  to  his  good  Qualities ;  and  though  in 
attacking  a  strong  position  he  requires  to  be  led  by  men  of  a  more 
courageous  race,  he  still  follows;  and  an  instance  occurred  where 
Chinese  soldiers  stormed  the  breach  after  being  repulsed  twice  pre- 
viously in  succession  at  Taitsan.  The  death  of  a  comrade  does  not 
appear  to  inspire  fear  in  the  man  standing  beside  him,  on  the  contrary, 
a  hearty  laugh  generally  is  the  result,  and  though  better  behind  walls, 
these  soldiers  do  not  hesitate  to  go  to  the  front  when  required. 

On  the  capture  of  a  place  the  Chinese  soldier  is  utterly  unrestrain- 
able,  he  fires  off  his  musket  at  any  object,  even  into  a  house  when 
there  is  no  necessity  for  so  doing ;  his  great  ambition  is  to  cut  off 
heads,  and  old  men  or  children  soon  fall  victims  to  this  insatiable 
desire.     His  cruelty  is  the  cruelty  of  a  fiend,   and  the  unfortunate 
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captives  taken  in  wartime  are  treated  with  the  most  barbarous  cruelty, 
such  as  tying  to  a  stake  and  cutting  off,  piece  by  piece,  flesh  from 
the  limbs,  gougijig  out  the  eyes,  taking  out  the  tongue,  cutting  ofiF 
the  ears,  &c. :  some  have  been  seen  stFetched  on  the  ground  and 
fastened  to  stakes  by  the  hands  and  feet,  and  the  head  also  made  fast 
by  the  hair  to  a  stake  in  front,  while  burning  spars  of  wood  were 
plaoed  under  the  victim's  neck.  To  decapitate  a  man  is  a  great 
object  of  ambition,  and  for  this  purpose  every  man  carries  a  long 
knife  or  short  sword  (Fig.  30)  behind  his  back,  fastened  to  his  girdle, 
and  it  is  wonderful  how  expertly,  or  rather  how  easily  a  head  may  be 
cut  off.  I  have  seen  some  men,  who  have  recovered,  with  the  marks 
of  fearful  gashes  at  the  back  of  the  neck.  Next  to  satiating  his 
cruelty,  his  impulse  is  to  loot,  and  a  story  is  recorded  that,  after 
the  capture  of  a  city  from  the  Taepings,  the  captives  were  made  to 
carry  the  bundles  of  loot,  and  on  arriving  at  the  Imperialists'  camp, 
had  their  heads  cut  off  by  way  of  recompense;  but  this  perhaps 
is  one  of  those  exaggerated  stories  which  have  been  told  against  the 
Imperialists,  who  certainly  were  not  less  cruel  than  the  rebels. 
The  Chinaman  is  peculiarly  submfssive  to  correction ;  when  beaten 
by  whip  or  bamboo  by  way  of  punishment,  and  while  still  smarting 
under  the  infliction,  his  first  duty  is  to  thank  the  officer  who  orders  him 
to  submit  to  it,  and  even  on  suffering  decapitation,  instances  have 
occurred  where  he  has  been  seen  to  kneel  down  and  bend  his 
head  for  the  executioner's  knife,  on  hearing  the  order  of  a  man- 
darin. 

They  are  expert  thieves,  and  frequently  band  together  for  robbery. 
They  turn  pirates  without  hesitation  when  an  opportunity  offers,  and 
make  no  more  hesitation  or  scruple  in  fighting  against  people  of  their 
own  province,  than  if  they  were  foreigners.  Colonel  Oordon  employed 
the  rebels  he  captured,  in  his  army,  and  found  them  ready  to  fight  their 
comrades  the  day  after  they  were  captured.  Naturally  industrious  to 
an  extreme  degree,  and  given  to  peaceful  trading  or  mechanical  occu- 
pations, they  lose  all  such  habits  after  a  short  time,  when  employed 
on  active  service  or  even  in  camp  life.  A  large  anny  is  hence  a  soiuice 
of  great  anxiety  to  the  state,  as  the  soldiers  being  unfitted  for  peaceful 
pursuits,  when  disbanded,  become  too  apt  to  be  lawless,  and  turn  to 
piracy  or  brigandage ;  so  much  so  is  this  the  case  that  a  severe  winter, 
or  an  epidemic  of  cholera  is  regarded  as  a  great  ally  to  the  Government 
in  decimating  disbanded  men,  who  arc  looked  upon  as  useless  mem- 
bers of  society,  and  who  being  without  recompense  for  their  services, 
or  without  pension,  must  live  a  life  of  indigence. 

The  Chinese  soldiers  have  shown  great  respect  for  and  even  attach- 
ment to  the  English  officers  who  have  had  command  of  them.  Besides 
the  skill  with  which  they  were  commanded,  and  the  confidence  superior 
courage  inspired  tiiexn  with,  there  is  no  doubt  that  the  great  charm  which 
made  the  Chinese  serve  so  willingly  under  them,  was  the  correctness 
and  punctuality  with  which  they  received  their  pay.  When  a  China- 
man finds  that  he  gets  his  pay  regularly  and  exactly,  he  is  most 
faithful  and  loyal  as  a  soldier,  a  servant,  or  in  whatever  other  capacity 
he  may  be  employed ;  but  let  there  be  incorrectness,  or  long  arrears, 
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or  let  anything  occur  to  arouse  his  suspicioa),   and  he  becomes  an 
unsafe  and  untrustworthy  agent. 

In  conclusion,  let  us  see  what  is  the  present  position  of  the  Chinese 
empire  as  to  its  military  organization  ?  We  have  seen  the  miserable 
condition  of  the  equipment  of  their  army  up  to  1860,  which  they 
themselves  have  acknowledged,  by  showing  a  desure  for  adopting  the 
equipment,  and  the  drill  in  use  by  us.  Their  efforts  might  have  been 
more  eimgetic,  bs  the  importance  of  army  re-K>rganiEation,  as  an 
clement  of  governing  theii*  own  people,  no  less  than  as  a  defence 
from  foreign  aggression,  must  he  easily  seen  by  the  existence  of 
desolating  rebeUioDs  in  nearly  ail  the  provinces,  while  foreiga  natiana 
are  making  repeated  encroachments  on  their  continent.  But  what  do 
we  find?  The  men  who  were  drilled  with  so  much  trouble  and  anxiety 
are  not  paid.  They  go  over  to  the  rebels,  and  take  their  arms  with 
them.  The  old  commandants  have  sufficient  influence  to  make  the 
modem  drill  be  treated  with  indifference,  and  to  preserve  their  old 
customs  and  equipment.  The  rebellion  has  been  subdued  in  the  central 
provinces  by  the  aid  of  foreigners;  and  the  Taeping  strongholds, 
including  Nankin,  the  ancient  capital  of  the  empire,  which  had  fallen 
into  their  hands,  have  been  re-captured,  but  rebellion  continues  rife  in 
other  localitied,  and  even  now  large  armies  are  in  ,the  field.  A 
governor  of  a  province,  for  whom  the  suppression  of  rebellion  is  a 
plea,  who  maintains  a  large  army  instiiicted  in  foreign  diill,  equipped 
with  foreign  muskets  and  rifles,  and  what  is  far  more  important, 
having  an  efficient  artillery  under  foreign  officers,  and  a  means  of  sup- 
plying it  to  any  extent  with  modem  ammunition  from  a  well  arranged 
laboratory,  is  at  this  present  moment  in  a  stronger  position  than  the 
central  Government  itself ;  he  being  able  to  make  the  great  revolution 
in  army  organization,  which  the  central  Government  cannot  do  on 
account  of  the  trammels  of  ancient  institutions,  prejudices,  and 
interests,  which  hamper  all  its  movements.  The  opportunity  cannot 
be 'far  distant  for  a  man  in  Lee  Fu  Tai's  position  to  show  the  central 
Government  of  Pekin  its  utter  helplessness,  and  make  it  yield  to  his 
ambition,  and  the  history  of  China  may  again  record  one  of  those 
dynastic  changes  which  have  so  frequently  occurred  before. 


Digitized  by 


Google         i 


6iTjemtt0  Pidxn0, 


Wednesday,  May  1st,  1867. 
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NAMES  of  MEMBERS   who  joined   the  Institution   between  April   29th  and 

May  iBt,  1867. 

AOTOJAL. 

Wells,  Kichard,  Captain  R.N.     IZ.  Comber,  H.  William,  Comr.  B.N.    1/. 

Harington,BichapdH.,Comr.R.N.    11,        Cottam,  Geo.  P.,  Comr.  B.N.     1?. 


THE  TURRET  versus  THE  BROADSIDE  SYSTEM. 
By  Captain  Cowpbr  P.  Coles,  R.N.,  C.B. 

Whilst  endeavouring  to  explain  my  views  upon  a  question  that  all 
interested  in  upholding  our  maritime  power  are  so  deeply  concerned  in, 
I  feel  you  will  grant  me  your  kind  indulgence  and  a  patient  hearing, 
remembering  the  ordeal  that  my  invention  has  already  gone  through. 

The  title  of  my  lecture,  "  The  Turret  versus  the  Broadside  System," 
may  appear  somewhat  out  of  date,  since  it  is  now  generally  admitted 
that  the  tun*et  principle  for  fighting  purposes  is  the  right  thing,  and 
it  only  remains  to  be  decided  which  is  the  best  description  and  class  of 
vessel  for  carrying  and  fighting  these  turrets  under  all  circumstances 
for  the  protection  of  our  country,  of  her  vast  commerce,  and  of  her 
colonies. 

I  intend,  Istly,  to  give  an  outline  of  the  various  vessels  proposed  by 
me  since  1855,  and  those  built  or  building  on  my  principle. 

2ndly.  To  show  the  advantage  of  the  turret  system. 

3rdly.  The  fmther  conclusions  I  have  arrived  at,  showing  the  type  of 
vessel  I  now  propose,  in  order  to  meet  the  demands  of  the  increased 
and  still  growing  power  of  ordnance. 

Description  of  Diagrams, 

With  the  assistance  of  these  diagrams  I  wiU  endeavour  to  give  an 
outline  of  the  pecuUarities  of  these  vessels,  dealing  with  them  above 
water  only,  for  supposing  the  form  of  ship's  bottom  to  be  good  for 
either  broadside  or  turret  ship,  I  will  allow  it  to  be  common  to  both, 
remarking  that  I  consider  it  indispensable  for  fighting  vessels  to  have 
either  twm  screws  or  the  hydraulic  propeller,  for  which  we  are  indebted 
to  Admiral  Elliot.    The  means  of  propulsion  by  two  separate  powers 
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enables  the  vessels  to  turn  on  their  own  centre,  and  thus  meets  to  a 
very  great  extent  the  objection  to  length. 

Fig.  1  ^Plate  xxxi)  is  the  steam  raft  proposed  by  me  when  up  the 
Black  Sea  m  1855,  for  attacking  the  forts  of  Sebastopol  and  Cronstadt ; 
she  was  to  be  150  feet  long,  only  20  inches  out  of  water,  and  to  carry 
one  68-pounder,  protected  by  a  fixed  hemispherical  shield  of  iron. 

From  my  experience  with  the  "  Lady  Nancy"  raft  up  the  sea  of 
Azoff,  I  was  convinced  that  low  freeboard  with  central  armament  had 
great  advantages  for  fighting. 

This  led  to  cupola  ship,  Fig.  2,  in  1859,  of  the  same  tonnage  as 
"  Warrior,"  carrying  nine  cupolas  with  eighteen  of  the  heaviest  breech- 
loaders of  that  day ;  the  bow  and  stem  cupolas  were  placed  diagonally, 
and  raised  somewnat  higher  than  the  others,  so  as  to  bring  four  guns 
right  ahead  and  astern. 

Admiral  Halsted,  a  great  authority  in  these  matters,  is  now  strongly 
advocating  lliis  plan. 

Fig.  8  is  the  "Royal  Sovereign."  She  and  another  vessel,  the 
**  Prince  Albert,"  were  commenced  in  April,  1862. 

At  this  time  the  12-ton  gun  was  tried  at  Shoeburyness,  against  the 
"Warrior"  target,  when  the  shot  went  through  it.  In  consequence  I  at 
once  applied  to  the  Admiralty  to  be  allowed  to  provide  for  two  heavyguns 
in  each  turret,  but  they  then  thought  it  impracticable  to  work  these 
heavy  guns  afloat.  However,  by  perseverance  and  a  compromise  of 
one  gun  for  two  in  the  turrets,  I  succeeded  at  last  in  getting  these  two 
ships  armed  entirely  with  12-ton  guns.  But  it  was  eight  months  before 
I  obtained  permission  to  fit  the  "  Royal  Sovereign, "  and  one  year  and 
nine  months,  the  "  Prince  Albert."  Thus  much  time  was  lost,  extra 
expense  incurred,  and  the  ships  rendered  less  effective  than  they  would 
have  been  had  my  views  been  at  first  favourably  considered.  The 
"Royal  Sovereign"  has  now  three  single  and  one  double  tunet, 
carrying  Jive  guns ;  she  should  have  had  three  double  turrets  and  six 
grms. 

The  "  Prince  Albert"  has  four  single  turrets  and  four  guns ;  she 
should  have  had  three  double  turrets  and  six  guns. 

The  "  Royal  Sovereign"  would  thus  have  had  one  gun  more  with 
113  tons  to  spare,  and  the  "  Prince  Albert"  two  guns  more,  with  45 
tons  to  spare,  which  in  both  cases  would  have  given  increased  room 
and  accommodation.  These  are  very  formidable  vessels,  and  would 
destroy  any  ships  of  their  own  tonnage;  but  should  be  fitted  with 
hurricane  decks,  when  they  would  be  efficient  for  any  emergency. 

The  "  Royal  Sovereign"  was  first  tried  in  1864,  under  the  command 
of  Captain  Sherard  Osbom.  It  would  be  presumptuous  in  me  to 
remark  on  the  very  severe  tests  to  which  the  turrets  and  their  guns 
and  appliances  were  subjected  by  that  experienced  and  unprejudiced 
oflScer  on  that  occasion,  but  I  am  sure  all  who  know  the  circumstances 
will  agree  that  the  country  is  much  indebted  to  him  for  his  report, 
which  to  this  day  remains  uncontroverted. 

§.  9  of  the  report  says : — 

"To  recapitalate,  I  am  of  opinion  that   the   'Royal  SoToreign,'  as  ehe  now 
stands,  is  the  most  fonnidable  vessel  of  war  I  hare  oyer  been  on  board  of.    She 
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would  oanlj  dettroy*  if  hir  g«nf  were  rifled,  any  of  our  piaaeiit  iron-dadgi  whether 
of  the  *  Warrior/  *  Hector/  or  '  BesBaroh  *  class.  Her  naadiiiM%  speed,  wei^t  of 
broadside,  ajid  the  small  target  she  offexs,  increase  tenfold  heir  powers  of  assaiut  and 
retreat ;  and  I  belieye  I  see  mj  way  to  ^ing,  by  night,  mm  a  tuzzet  with  as 
nradi  accuracy,  as  by  day,  so  long  as  the  enemy  is  Tisiblfi/* 

f  11 :- 

"  YeBselfl  like  the  '  fioyal  S6Tereign'  are  admirably  calculated  for  the  de£Hiee  of 
the  coasts,  harbours,  and  roadsteads  of  Great  Britain.  With  twelye  such  ooiirerted 
iMflbeb,  the  fleet  might  be  sent  abroad  to  fight  an  enemy,  and  we  could  feel  secure 
at  home  como  what  might,  the  more  so  as  any  naTal  c^cer  would  undertake  to 
work  and  fipht  these  vaisels  if  maBued  by  artiueryxnaa,  witltonly  a  Smea  mka 
to  steer  and  take  the  lead." 

So  wrote  Captain  Osborne  ui  IB&L 

In  1862  I  proposed  Fig.  4^  a  8ea-gomg'T6B(Md,  widi  a  belt  and  square 
central  box,  carrying  two  turrets. 

Another  vessel  on  this  plan  was,  in  conjiaictiou  with  me,  designed  by 
Mr.  Barnaby,  of  the  Controller's  Office,  in  1863,  280  feet  kmg,  S,700 
ton»  burthen,  24  feet  drau^t  of  water,  and  10  feet  free  boajxl;  had 
two  turrets  caiTjingfour  dOO-poundenss  4^  inch  |4ating,  azKi  *' Wanioi^ 
backing,  with  a  speed  of  12^  knots,  fuUj  lijmsd  with  tripod  masts, 
and  spread  28,000  square  feet  of  canvas.  She  would  have  been  a 
formidable  vessel,  capable  ot  cruising  to  all  parte  of  the  world,  and 
have  fully  tested  what  a  sea-g^ing  tuiret-i^iip  could  do.  But  tte 
anti-turret  party — and  in  using  that  phrase  £or  convenieace  uid  in 
all  good  humour,  I  trust  I  need  hardly  disclaim  the  intention  of 
reflecting  upon  any  one — the  anti-turret  party  were  &en  too  strong 
to  admit  of  a  fair  trial  of  a  seagoing  turret-ship  being  made. 

Fig.  5  (Plate  xxxii).  This  arrangement  of  armour  was>  proposed  in 
1863^  and  alternatives  again  in.  1865»  The  portion  ooloiired  ced  in  aD 
these  diagrams  is  unprotected,  and  may  be  riddled  by  shot  witiioiit 
affecting  the  safety  or  efficiency  of  the  vess^s^  That  portion  painted 
black  is  protected  by  armour.  This  vessel  has  a  bdt,  the  turrets  being 
carried  on  the  upper  deck,  and  two  methods  are  shown  here  for  jwo- 
tecting  the  pivot,  the  after  one  being  carried  down  through  a  small  cir- 
cular casing  and  worked  on  the  lower  deok.  The  foremost  tunset  is  sop- 
ported  by  and  worked  in  a  circular  bulkhead,  adautting  of  the  turrets 
being  placed  at  the  most  convenient  distance  apart.  I  have  several 
modifications  of  these  alternatives,  whidi  are  commendable  for  small, 
light  vessels,  or  should  a  high  free  board  be  thought  desorable  for 
any  special  purpose..  la  the  unprote<^d  portion  of  this  ^ip  mig^t 
be  carried  a  few  broadrade  guns,  for  signal  guns  or  exercise,  and  to 
"  teach  the  young  idea  how  to  shoot."  She  would  be  a  veiy  roomy 
vessel  for  carrying  troops  if  required. 

Fig.  6  shows  the  '<  Huascar"  class  of  1865  fitted  iMi  a  harricaae 
deck ;  she  is  one  of  six  different  classes  designed  and  buik  by  Mesoa* 
Laird  Brothers,  to  whom  the  credit  for  their  great  snocess  is  doe. 
She  can  fire  right  ahead  from  her  300*poundecs,  and  aft  wit&m  15 
degrees  of  the  Hue  of  keel,  but  would  have  a  stem  chaser  either  on  or 
under  her  poop. 

Three  of  Messrs.  Laird's  vessels  crossed  the  Atlantic  eady  in  1866, 
and  they  deserve  special  notice- 
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Isi.  The '^Htaacar/'  a  sea-going  veseel  of  1,100  tons,  800 -horse 
poweiv  and  a  speed  of  12^  knots ;  her  foremast  is  fitted  with  tripods ; 
she  oarries  tu}0  dOO-poonoers  in  one  turret.  She  made  an  excellent 
passage  to  Bio  de  Janeiro,  and  experienced  more  than  one  heavy  gale 
on  her  further  voyage  to  Peru.  Her  companion,  a  broadside  ironelad 
of  3,000  tons,  and  At^  out  oi  the  water,  made  much  worse  weather  of 
it,  arriving  at  Valparaiso  one  day  after  her. 

2nd.  The  *•  Bahia,"  twin  screw  vessel  of  1,000  tons,  140-hor8e  power, 
has  a  speed  of  10^^  knots,  and  carries  two  150  pounders  in  one  turret. 
She  averaged  nearly  nine  knots  on  her  passage  to  Rio,  and  has  since 
been  in  action  om  the  Fan^iaayaii  River,  when  she  was  sttuck  hythirty* 
nine  68-pounders. 

On  that  occasion  the  "Bahia"  (turret)  and  "Tamandar^)"  (broadside) 
went  into  action  together  on  the  Brazilian  side,  and  the  ofiScial  report 
of  the  Brazilian  AdmiraL  says :— - 

**  The  iron-clads  *  Bahia  *  and  '  Tamandaro '  approached  the  Flat  to  silence  it. 
The  Flat  continued  to  fire  on  the  ironclads,  and  two  halls  entering  the  square  hox 
of  the  '  Tamandar^,*  placed  84  men  lnon  de  combat,  10  heing  killed  and  24woundedj 
in.  tlie  greater  part  sererely. 

«  The  '  Bahia '  took  poaitioA  near  the  fort,  and  her  first  shots  hroke  the  Faa«r 
gnajan  cannon. 

"  The  ironclad  *  Barroso,'  which  likewise  went  to  destroy  the  Flat,  had  6  men 
tererely  wounded;  all  in  her  square  box. 

"  The  *  Monitor  Bahia  *  (late  *  Minerva/  of  Liverpool)  has  no  casualties  reported 
exoepfc  tiio  womiding  of  the  Commodore  while  outside  the  turret. 

^  Tbeae.  two  vetsels  were  straok  reaqpectiTely  bj  20  and  89  68*pounder  balls  at 
short  range." 

8rd.  The  "  Bellona,"  twin  screw  vessel  of  1,840  tons,  with  two 
turrets,  averaged  9 J  ^ots  from  Liverpool  to  Rio  de  Janeiro.  . 

Messrs.  Laird  Brothers  may  well  be  prond  of  these  little  vessels ; 
and  with  my  views,  I  may  be  permitted,  I  trust,  to  expirees  my  regret 
that  we  should  be  spending  money  so  freely  upon  square  boxes  and  all 
sorts  of  broadside  devices,  whilst  we  do  not  try  even  one  or  two  such 
vessels  for  our  Navy,  which  class  of  vessels  I  believe  would  be  found 
the  most  useful  and  economical  for  this  country  to  possess. 

Pig.  7  is  the  **  Captain,"  designed  by  Messrs.  Laird  Brothers  in  con- 
junction with  me  during  the  beginning  of  1866. 

An  anonymous  pamphlet,  which  has  been  quoted  in  the  House  of 
Lords,  purporting  to  explain  the  reasons  for  discouraging  the  develop- 
ment of  the  turret  system  from  1860  to  1866,  says : — 

**  This  vessel  will  be  equal  in  tonnage  to  the  '  Bellerophon,'  and,  therefore,  the 
expectation  of  a  small  powerful  turret- vessel  is  doomed  to  disappointment." 

The  small  iron-olads  which  I  have  just  described  would  alone  furnish 
an  answer  to  this  erroneous  statement. 

I  will  now  compare  the  '*  Bellerophon"  and  the  ^'  Captain,"  and  I 
think  those  who  know  what  fighting  ships  ought  to  be,  will  not,  as 
regards  the  '^Captain,"  be  ^^  doomed  to  dUappoifUmeiU,''  The  ''  Captain" 
has  the  same  tonnage  as  tiie  '^  Bellerophon,"  with  3  feet  less  beam ; 
she  has  twin  screws^  draws  3  feet  6  incl^less  water,  and  her  speed  is 
estimated  at  14  knots.    Admitting  that  the  ^'  Captain's"  speed  will  be 
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equal  to  that  of  the  ^'  Achilles,*'  we  most  consider  what  the  speed  of  the 
'^^ellerophon"  is.  She  has  been  offiddly  reported  as  having  attained 
14  knots  at  the  measured  mile.  Such  results  we  know  to  be  of  an 
unreliable  character,  and  pne  cannot  but  inquire  how  it  is  that  Uie 
'^  Achilles,"  of  the  same  estimated  speed,  beat  her  when  trying 
together  at  the  rate  of  two  miles  an  hour,  and  that  she  could  not 
even  steam  away  from  the  "  Caledonia "  or  "  Ocean.'*  I  confidently 
hope  that  the  speed  of  the  <<  Captain"  will  be  not  less  than  that  of; the 
''Achilles,"  and  therefore  decidedly  superior  to  that  of  the  ''Belle- 
rophon"  at  sea. 

The  "  Captain"  is  of  900-horse  power,  stows  610  tons  of  coal  in  her 
bunkers,  and  could  stow,  if  required,  in  a  compartment  between  the 
turret-rooms  491  tons  more,  malnng  1,100  tons  of  coal  in  all. 

The  **  Bellerophon"  is  of  1,000-horse  power,  and  stows  500  tons  of 
coal,  shewing  a  far  greater  consumption  of  fuel  in  proportion  to 
quantity  carried.  The  maximum  thickness  of  armour  plating  on  "  Bel- 
lerophon's  "  side  is  6  inches,  on  the  ''  Captain  "  it  is  8  incnes,  and  10 
inches  on  the  turrets.  The  height  of  guns  out  of  water  is  the  same ; 
but  the  "Captain"  has  a  fighting  power  of  broadside  of  four  600- 
pounders  against  the  "  Bellerophon's    five  SOO-pounders. 

Thus  as  the  "Captain"  throws  more  than  half  more  weight  of 
broadside  and  is  protected  by  one-half  more  thickness  of  armour 
I  think  there  can  be  little  doubt  as  to  which  ship  would  sink  the  other. 
The  "Captain's"  600  pounders  have  a  range  on  each  broadside  of 
132  degrees  for  both  guns,  and  of  168  degrees  for  single  guns ;  she 
can  bring  her  600  pounders  to  fire  six  degrees  from  the  line  of  keel, 
and  carries  bow  and  stem  chase  pivot-guns  on  the  poop  and  forecastle ; 
whilst  the  "  Bellerophon's"  maximum  training  on  the  broadside  is  at 
most  30  degrees  each  way,  60  degrees  in  all. 

The  ventilation,  accommodation,  and  sanitary  arrangements  in  this 
vessel  (see  Fig.  10,  plate  xxxvi)  will  be  better  than  those  in  any 
ironclad  built,  and  equal  to  those  of  any  unarmoured  vessel.  Her 
poop  and  forecastle  are  connected  by  a  spacious  spar  or  hurricane 
deck — 24  feet  broad— on  the  same  principle  as  those  of  the  Cunard 
packets,  which  cross  the  Atlantic  in  dl  seasons.  The  hatchways 
round  the  funnel  and  amidships  are  of  iron,  and  carried  up  to  the 
spar  deck,  forming  at  once  a  support  and  a  complete  system  of  ven- 
tilation to  all  parts  of  the  ship.  Doors  are  fitted  in  the  iron  bulkhead- 
ing,  to  give  access  to  the  main  or  turret  deck,  which  in  bad  weather 
may  be  closed,  leaving  open  the  hatchways  in  the  poop,  forecastle, 
and  spar  deck,  which  is  18  feet  above  water.  There  is  ample  accom- 
modation for  an  Admiral  and  his  staff,  with  several  spare  cabins, 
baths,  and  every  comfort  both  for  oflScers  and  men ;  her  complement 
will  be  400,  but  she  has  ample  messing  room  for  610  men  besides 
officers.  It  will  be  hardly  necessary  to  point  out  that  this  vessel  was 
designed  to  meet  the  comforts  considered  necessary  for  long  cruises  in 
peace  time,  either  under  sail  or  steam,  combining  with  these  greater 
fighting  powers  than  any  vessel  of  her  tonnage. 

Looking  at  these  two  vessels  in  a  financial  point  of  view,  I  find 
from  the  Parliamentary  return  at  starting,  that  the  "  Bellerophon  "  in 
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July,  1866,  had  already  stood  the  country  in  £430,495.  The  tender 
for  the  *'  Captain"  is  £335,000,  leaving  a  margin  in  her  favour  of 
£95,495.  However  the  accounts  are  not  yet  completed.  On  the 
other  hand  the  expense  of  fitting  out  the  ''  Captain  '*  for  sea  is  not 
included  in  the  estimate.  Again  uie  ''  Bellerophon''  has  a  complement 
of  556  men— -the  <' Captain'*  of  400,  making  a  saving  of  156  men, 
and  of  £11,585  per  annum,  with  a  more  efficient  war  ship. 

Fig.  8  (Plate  xxxiii)  represents  a  vessel  of  the  same  dimensions  as 
the  "  Captain,"  having  four  instead  of  eight  feet  f reeboai^,  with  no 
poop  or  forecastle,  but  a  hurricane  deck,  200  feet  long.  The  weight 
thus  gained  admits  of  her  having  15-inch  armour  on  her  turrets,  and 
13  indies  on  her  side,  or  a  third  turret  and  not  so  great  an  increase  of 
armour.  She  would  have  the  advantage  of  an  all-round-fire  from  her 
600-pounders,  crossing  at  65  or  75  degrees  on  the  beam,  and  carrying 
her  guns  11  feet  above  water. 

Fig.  9,  a  smaller  vessel,  is  an  improved  ''  Prince  Albert,"  carrying 
four  600-pounder8  in  two  turrets,  and  heavy  armour. 

Small  and  most  formidable  vessels  could  be  buHt  on  this  plan,  and 
it  remuns  to  be  seen  whether  they  will  not  be  more  efficient  than  those 
with  higher  freeboard,  and  yet  be  comfortable. 


20  Vessels  Built  and  Building. 

I  will  not  tire  my  audience  by  reading  over  the  names  of  20  ships 
built  or  buildmg  in  Europe  on  my  plan  (see  list  in  Appendix),  varying 
from  1,000  up  to  4,000  tons,  but  will  name  a  few. 

The  "Rolfe  Krake,"  "Scorpion,''  and  •«Wyvem"  head  the  list. 
They  were  designed  about  the  same  time  by  their  respective  eminent 
builders,  Messrs.  Napier  and  Messrs.  Laird  Brothers. 

The  "Rolfe  Ejtike"  was  launched  in  May,  1863— she  has  been 
afloat  ever  since — did  good  service  in  the  Danish  war,  and  fully 
realized  my  expectations. 

The  "Scorpion"  and  "  Wyvem"  were  u.nfortunately  seized  by  our 
Government,  and  not  tried  until  the  Autumn  of  1865. 

Some  of  the  most  essential  recommendations  made  by  me,  as  well 
as  by  their  Captains,  in  order  to  adapt  them  for  our  Navy  as  sea-going 
ships,  were  not  carried  out,  and  consequently  they  have  never  had  fair 
play. 

In  this  list,  besides  the  "Smertch,"  of  1,200  tons,  will  be  found 
six  other  formidable  Russian  vessels.  They  vary  from  1,626  up  to 
2,170  tons,  carrying  from  two  to  three  turrets,  with  two  SOO-pounder 
breech-loaders  in  each.  I  will  dwell  no  more  on  these  20  specimens, 
beyond  telling  you  that  their  aggregate  tonnage,  leaving  out  the 
"  Monarch,"  is  16,204  tons,  with  a  weight  of  broadside  of  12,000  lbs., 
and  requiring  1,392  men  to  man  them. 

It  has  been  asserted  that  there  is  no  great  economy  in  turret  ships, 
but  I  ask  any  one  to  produce  the  same  amount  of  broadside  tonnage 
that  could  compete  with  these  19  ships.  To  produce  the  same  power 
of  broadside,  viz.,  12,000  lbs.,  as  thrown  by  these  turret-ships,  the 
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broadside  system  wonld  require  86,000  tons  of  ehipping,  shewing  an 
increased  expense  for  their  construction,  of  £1,572,782,  besides  ne<3€B- 
sitating  a  greater  consnmption  of  fuel,  and  a  greater  number  of  men, 
amounting  to  3,124  more,  costmg  £238,539  per  lumum. 

It  may  be  said  that  it  would  be  impolitic  to  reduce  the  number  of 
men  we  keep  up  in  the  Navy,  but  at  all  events  now  that  men  are  be- 
coming yearly  more  expensive  and  scarce,  it  appears  to  me  to  be  of  the 
greatest  importance  that  we  shonld  be  able  to  man  more  ships  with 
fswer  men. 

Area  of  Forts. 

I  will  now  explain  some  of  the  advantages  possessed  by  guns 
mounted  in  a  turret. 

This  transparency  (see  Fig.  11,  plate  xxxiv)  shows  the  respective 
open  area  of  a  broadside  and  turret  port  for  a  3i)0-pounder. 

It  vdll  be  noticed  that  there  is  an  open  space  between  the  top  of  the 
turret  and  the  hurricane  deck,  whilst  the  broadside  is  continuous  to 
whatever  height  the  upper  deck  is  carried. 

The  muzzles  of  the  guns  when  run  out  fill  up  a  portion  of  the  ports, 
but  the  increasing  circumference  of  these  guns  towards  the  tnmnions 
closes  the  interior  of  the  turret  port  so  that  it  cannot  be  seen  through, 
hence  arose  my  idea  of  taking  aim  by  sights  placed  on  the  top  of  the 
turret,  one  of  the  greatest  advantages  inherent  in  my  system.  I  have 
three  sights  on  the  top  of  each  turret  in  case  of  one  being  damaged, 
but  space  only  admits  of  two  being  represented  in  the  diagram.  It 
will  be  seen  that  the  gunner's  head,  when  taking  aim,  is  protected 
by  a  circular  disc  (a),  as  well  as  by  the  hurricane  deck  {b  b)  over  the 
turret,  which  prevents  his  being  seen  or  picked  off  by  riflemen  from 
aloft.  The  sights  are  placed  in  a  line  with  the  axis  of  the  bore,  some 
9  or  10  feet  apart,  and  the  gunner's  eye  is  close  to  the  rear  sight  (see 
Fig.  12  A,  plate  xxxiii) ;  he  has  a  clear  range  of  vision  throngh  Ae 
aperture,  but  if  needs  be,  he  can  look  over  the  top  of  the  disc,  and 
search  the  whole  horiBon  for  his  enemy ;  this  arrangement  is  found  of 
great  value  when  objects  are  moving. 

In  a  broadside  ship  the  captain  of  the  gun  has  to  take  aim  through 
the  port,  his  range  of  vision  is  confined  to  that  area  (see  Fig.  l^S), 
and  in  general  he  has  to  depend  upon  a  message  from  the  upper  dodky 
as  to  ^v'here  about  the  enemy  is.  The  eights  are  only  some  3  or  4  feet 
apart,  which  disadvantage  is  increased  by  the  necessity  of  his  stand- 
ing 14  or  15  feet  from  the  port,  and  a  great  distance  from 
the  sights  (see  diagram).  In  proportion  as  the  gun  is  trained  or 
elevated,  this  inconvenience  is  greatly  exaggerated  by  his  area  of 
vision  being  decreased,  besides  his  having  to  move  about  right  anA 
left  to  search  for  the  object,  causing  unsteadiness  and  delay. 

We  will  now  suppose  both  gmis  fired  and  run  in,  when  the  mea 
step  up  to  load ;  it  will  be  seen  how  much  more  exposed  they  are  in 
the  broadside  than  in  the  turret.  But  the  turret  port  at  the  instant  of 
firing  can  be  turned  away  from  the  enemy's  fire,  and  is  thus  practically 
closed  in  seven  seconds,  and  secured  from  the  chance  of  the  enemy's 
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miflsileB  entering  in  fifteen  seconds,  when  it  will  hB,Ye  been  trained  90 
degrees 

During  this  time  the  loaders  in  the  broadside  are  entirely  exposed, 
and  in  the  American  War,  gone  were  prevented  from  being  loaded  by 
riflemen,  one  instance  I  will  quote,  viz.,  the  ^^  Arkansas,"  ironclad, 
when  passing  the  United  States  gunboat,  '^  Scrota. **  The  Lieutenant 
in  command  of  her  officially  reports  (see  page  S44)» 

"  At  tlie  same  time  I  opened  a  brisk  fire  with  all  mj  email  annfl  against  his  ports, 
fdiich,  I  am  eonfident  prerented  them  firom  manniag  her  port  guns  till  after  she 
had  passed  us. 

**  I  observed  one  man,  in  the  act  of  sponging,  tumble  out  of  the  port,  sponge  and 
an,  evidently  shot  by  a  rifle  ball."* 

Under  the  most  favourable  circumstances  even  shot  of  300-pound 
weight  are  no  joke  to  handle ;  another  reason  why  the  turret-gun  is 
more  easily  loaded  than  the  broadside,  is  that  the  muzzle  of  a 
turret-gun  is  3ft.  Sin.  from  the  side  of  the  turret,  when  in  for  loading 
(see  Fig.  120) ;  the  broadside  gun  is  not  more  than  six  inches  in  (see 
Fig.  121)),  and  this  defect  becomes  still  greater  when  the  guu  is  trained, 
for  the  loaders  can  only  stand  on  one  side  the  muzzle,  and  are  obliged 
to  crouch  into  the  port  to  load  at  all.  The  gun  and  port  in  a  turret 
being  constant  to  eeuch  other,  however  much  the  gun  is  trained,  the 
space  for  loading  is  always  the  same,  also  enabling  you  to  have  ap- 
paratus for  loading  and  hoisting  these  heavy  shot  up  to  the  muzzle  of 
the  gun,  a  difficult  thing  to  manage  on  the  broadside. 

We  will  now  suppose  a  minute  and  a  half  to  have  elapsed  whilst 
both  guns  were  being  loaded.  The  turret  is  revolved  on  the  object, 
whilst  the  gun  is  being  run  out,  and  supposing  both  guns  are  again 
run  out,  you  will  have  observed  that  the  broadside  port  will  have  be^n 
f adng  the  enemy,  entirely  open  to  the  entry  of  shot  or  shell  duiing  the 
whole  period,  whilst  the  turret  port  will  only  have  been  but  partially 
exposed  for  at  most  30  seconds,  and  f rontiog  the  enemy  only  when 
firmg. 

We  will  take,  for  instance,  the  "  Bellerophon,"  with  five  ports  of  a 
side,  and  supposing  60  rounds  to  bo  fired  at  the  rate  of  one  round  in  a 
minute  and  a  half,  she  would  have  59  superficial  feet  of  open  port- 
hole exposed  to  the  enemy's  fire  for  an  hour  and  a  half.  Whilst  the 
turret-ship  with  an  equal  number  of  ports,  and  firing  an  equal  number 
of  rounds  in  the  same  time,  would  only  have  24  superficial  feet  of 
open  port  paHially  exposed  to  the  enemy's  fire  for  30  minutes,  leaving 
the  chances  of  shot  entering  the  "  Bellerophon's  "  ports  seven  times 
greater  than  that  of  the  turret.  However,  it  may  be  said,  what  need 
to  fire  into  the  ports  now  that  Palliser's  shells  have  penetrated  iron- 
clads'targets  at  right  angles'^,  true,  but  as  we  know  the  chances  of 
penetration  decrease  in  proportion  to  the  incline  of  surface  presented 
by  the  armour,  and  the  broadside  ship  must  keep  herself  nearly  broad- 
side on  to  fight  her  guns,  the  open  port  and  greater  area  of  flat  sur- 
face presented  at  a  right  angle  will  both  tell  much  against  her,  whilst 

•  Kow  th»t  breedi-loading  small  armB  are  beeoming  Tinirersal,  I  beliere  loading 
thew  gun-  at  elose  qnartexB  mU  be  impofsible  iritli  opt&  poit»y— C  JP.a 
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the  turret-ship  can  fight  all  her  guns  at  an  angle  of  60**.  I  think 
there  can  be  no  comparison  as  to  the  great  advantage  the  turret  would 
have  on  these  points,  and  I  feel  convinced  that  all  practical  seamen 
gunners  will  agree  when  I  say  that,  supposing  all  otner  points  to  be 
equal,  this  would  be  sufficient  to  decide  the  fate  of  any  action. 

The  great  precision  and  rapidity  of  fire  that  the  turret-gun  must  have 
over  the  broadside  in  actual  practice  of  heavy  ordnance,  if  even  tested  by 
competitive  firing,  will  amount  to  a  greater  superiority  than  was  ex- 
perienced with  the  40  pounders  in  the  "Trusty,"  which  Captain 
Powell  thus  reported  of  in  1861. 

*'  The  cupola  gun  beats  the  gun  between  decks  in  eyeiy  description  of  firing,  bat 
it  shows  its  decided  superiority  when  the  object  is  moving,  or  the  ship  veering  about. 
I  think  their  Lordships  will  find  that  twelve  rounds  were  fired  at  different  targets 
in  a  quicker  time  than  as  ever  before  been  recorded." 

He  summed  up  the  advantages  as  follows : — 

"  1.  Great  accuracy  of  practice,  which  may  be  attributed  to  the  facility  with 
which  the  sights  are  got  on  the  object. 

^  'I  The  ease,  quicknessi  and  precision  of  training,  and  the  captain  of  the  gun 
giving  his  undivided  attention  to  pointing. 

"  2.  The  rapidity  of  fire,  particularly  at  a  moving  object. 

'^  3.  The  quickness  with  which  smoke  clears  away  from  the  sights,  with  the 
slightest  air. 

*'  4.  The  large  angle  of  training,  which  may  be  taken  at  between  ten  and  eleven 
points.  This  not  omy  gives  a  greater  opportunity  of  firing,  but  allows  a  ship  with 
shield  guns  to  present  her  bow  to  the  enemy,  thus  presenting  a  smaller  surface,  and 
at  an  oblique  angle.  It  also  gives  the  option  of  putting  a  £ip*s  head  to  the  sea  to 
steady  hel*. 

"  5.  A  perfect  system  of  concentration  may  be  adopted. 

**  6.  The  cupola  gun  requires  fewer  men  generally,  and  with  the  exception  of 
three  numbers,  the  crew  need  not  be  so  highly  trained  as  at  other  guns. 

"  7.  In  the  event  of  explosion,  or  of  the  armour  plates  being  driven  in,  the 
casualties  would  be  limited  to  where  the  accident  happens. 

''  Forming  my  opinion  of  it  as  it  is,  both  in  its  offensive  and  defensive  capacity, 
I  consider  that  it  is  one  of  the  most  formidable  inventions  adapted  to  naval  vrarfSure, 
as  well  as  coast  defences,  that  has  ever  come  to  my  notice. 

"  I  have,  Ac., 
(Signed)  "  Abhmobe  Powell,  Captain,  B.N." 

So  said  Captain  Powell  in  1861. 

A  Steady  Gun  Platform, 

The  next  advantage  of  the  turret  system  that  I  must  deal  with  is, 
a  steadier  gun  platform,  ensured  by  lowering  the  freeboard  to  the 
minimum,  which  is  practicable  only  when  adopting  the  central  arma- 
ment principle.  This,  with  the  monster  guns  now  coming  into  fashion, 
becomes,  above  aU,  the  most  important  point ;  for,  however  powerful 
your  orcUiance  may  be,  an  unsteady  gun-platform  renders  them  com- 
paratively useless. 

We  find  a  good  example  in  the  "Miantonomoh,"  which  vessel,  on  cross- 
ing the  Atlantic,  rolled  7°  ;  whilst  her  escorts,  broadside  vessels,  with 
high  freeboard,  rolled  from  18**  to  21« ;  and  we  also  hear  of  our  broadside 
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ironclads  roUiDg  to  such  an  extent,  that  they  roll  the  shot  out  of  their 
guns.  It  is,  therefore  evident,  that  supposing  vessels  equal  in  all  other 
respects,  that^  with  a  low  freeboard  would  in  a  sea-way  destroy  the 
broadside  ship  which,  even  if  she  did  manage  to  keep  the  shot  in  her 
guns,  would  have  a  sorry  chance  of  hitting  the  low  turret-ship. 

Various  reasons  may  be  given  for  the  absence  of  rolling  in  such 
turret-ships,  but  I  attribute  it  mainly  to  the  weights  being  central,  and 
their  lowness  of  freeboard ;  for  whilst  the  sea  running  up  a  ship's  side, 
or  bow,  exerts  a  power  to  make  that  ship  roll  or  pitcn  equal  to  the 
height  out  of  water,  it  is  reduced  in  proportion  to  the  lowness  of 
freeboard,  until,  taking  the  extreme  of  a  vessel  nearly  flush  with 
the  water,  as  in  diagram  No.  1,  of  1855,  the  sea  has  little  or  no  effect 
upon  her,  but  merely  washes  over  her  deck,  and  expends  itself,  as  it 
were,  on  a  breakwater,  enabling,  as  I  shall  show,  the  g^n  in  the 
central  turret  to  be  fought,  when  one  on  a  broadside  ship  could  not, 
because  the  water  could  not  be  kept  out  of  the  port,  and  little  or  no 
aim  could  be  taken,  from  the  large  space  through  which  the  muzzle  of 
the  gun  moves.  The  great  rolling  of  the  broadside  iron-clads  is  too 
patent  to  dwell  upon,  but  I  am  within  the  mark,  when  I  say  that  their 
average  rolling  is  three  times  greater  than  that  of  the  "  Monitor's." 

It  will  be  seen  by  Fig.  13  (Plate  xxxv)  that  supposing  both  ships  roll 
SO"*,  the  gun  of  the  broi^side  ship  is  buried  in  the  water,  whilst  that  of  the 
turret-ship  is  free ;  but  this  is  putting  the  ship  with  low  freeboard  at  an  . 
undue.disad vantage,  as  the  tmret-ship  with  low  freeboard  only  rolls  one- 
third  as  deep ;  we  will  therefore  place  her  at  7^,  her  extreme  roll,  and 
the  other  at  20°,  when  you  will  see'  how  great  her  advantage  will  be. 
Another  most  serious  disadvantage  in  the  deep  rolling  is,  that  it  ex- 
poses the  unprotected  part  of  the  ship's  bottom  below  the  plating, 
when  one  imlucky  shot  might  sink  her.*  It  may  be  reasoned  that 
fighting  an  action  in  a  heavy  swell  is  an  exceptional  case ;  bnt  there  is 
always  more  or  less  swell  in  the  Atlantic,  and  a  very  little  gives  these 
broadside  ships  sufficient  motion  to  vitiate  their  aim. 

A  letter  from  the  *'  Favourite,"  a  square  box  iron-clad  of  2,000  tons, 
dated  Halifax,  May  ISth,  1866,  says:— 

"  At  24  hours'  notice  we  were  sent  off  here  inatead  of  to  the  Pacific,  we  got 
here  in  161  days,  without  haying  experienced  a  heayj  swell,  the  ship  rolls  so  deep 
that  fighting  guns,  except  in  smooth  water,  would  seem  to  be  a  oifBcult  matter. 
Her  maxunum  roU  was  25^  one  way,  and  80*  the  other.  We  found  here  the 
'  Miantonomoh,'  during  the  worst  weather  thej  hare  had,  she  rolled  onlj  2  or  3 
iiegrees." 

So  that  had  the  "  Favourite  *'  been  met  by  a  vessel  cariying  one 
dOO-pounder  on  a  steady  platform,  she  could  have  been  destroyed  with 
impunity. 

Low  freeboard  and  light  ends  has  the  same  beneficial  effect  on 
pitching  as  rolling,  for  the  sea  running  up  the  high  bow  tends  to  make 
it  rise,  and  receding  causes  the  ship  to  pitch  with  a  heavy  jerk  or 
send ;  but  with  low  freeboard  the  water  breaks  over  the  bow,  and 

•  Admiral  Sir  Sydney  Dacres,  I  find,  points  this  danger  out  in  his  Beport  on  our 
Ironclad  fleet  in  1864— C.P.C. 
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passes  off  on  either  side  of  the  sloped  deck,  and  the  vessel  being  com- 
paratively easy,  when  steaming  head  to  sea,  the  screws  will  be  less 
liable  to  be  lifted  out  of  water;  besides,  the  little  resistance  which  is 
shown  to  the  sea  will  give  a  great  advantage  in  speed. 

The  Cigar  ship  is  an  instance  of  the  advantages  of  bw  freeboard. 
I  hear  that  she  rolls  but  little,  neither  does  the  sea  ever  break  on  board 
her ;  and  it  is  an  extraordinary  fact  that  tlw  low  freeboard  of  turret 
ships,  which  has  been  used  as  an  argument  against  them,  now  proves 
to  be  one  of  the  greatest  advantages  and  reasons  for  adopting  it. 

I  have  no  doubt  that  you  havebesu-d  of  the  enormous  wave  thrown  Tip 
by  the  '*  Bellerophon's  "  plough  bow  ;  her  loes  of  speed  in  a  sea-way 
argues  in  favour  of  low  freeboard.  She,  like  other  broadside  ships, 
has  to  carry  weight  on  her  bows,  to  try  and  get  a  gun  to  bear  forward 
beyond  the  29  degrees  of  her  broadside  ones ;  but  of  what  use  could 
they  be  when  steaming  head  to  sea,  even  if  they  could  fight  guns  in 
them,  which,  from  the  fonn  of  the  bow,  practicidly  could  not  be  done, 
and  the  ports  must  be  shut  to  keep  out  tne  water* 

It  is  generally  supposed  that  these  turret-ships  must  be  uncomfort- 
able ;  but  when  fitted  with  good  and  spacious  hurricane  de(^,  18  fe^ 
out  of  the  water,  my  25  years'  experience  at  sea,  in  all  classes  of  vessels, 
tells  mo  that  they  will  be  the  easiest,  and  consequently  the  moBt  com- 
fortable, vessels  at  sea,  with  roomy  and  well-ventilated  accommodation 
below  for  their  less  numerous  crew.  We  have  the  official  record  that 
the  "Monitors'*  were  the  most  healthy  vessels  during  the  last  American 
war. 

I  had  prepared  this  paper  to  explain  how  abortive  it  is  to  place 
heavy  guns  in  the  broadside  of  ships  ;  by  accident  the  time  for  reading 
it  was  postponed :  since  then,  reports  of  ouriron-clads  by  two  Admirals, 
both  practical  seamen,  have  been  pubUshed,  with  the  remarks  of  the 
Controller  of  the  Navy  on  them. 

They  are  the  first  reports  published  of  actual  practise  at  sea  wi&  heavy 
gims  on  the  broadside.  Great  service  has  been  thus  rendered  to  the 
country  by  the  Admu-alty  and  the  officers  who  made  those  unprejudioed 
reports. 

Firstly,  Admiral  Yelverton  says : — 

"  2.  On  leaying  Portland,  September  80th,  the  wind  irae  fresh  irom  the  ««^ 
ward,  and  had  been  blowing  hard  from  that  quarter  for  sereral  day* ;  I  therefciv 
Ibond  a  Tery  heavy  tea  and  swell  to  the  westward  of  the  Lizard,  so  much  eo,  thai  I 
decided  not  to  attempt  to  beat  against  it,  but  try  the  merita  of  the  ships,  simplj"* 
steamers  proceeding  under  adverse  circumstances  to  a  certain  point,  maintaioiag  & 
given  moderate  speed,  and  preserving,  as'  near  as  possible,  their  exact  formation  in 
order  of  steaming,  so  essentiaUy  necessary  for  the  performance  of  such  steam  tactkf 
as  mi{i[ht  be  required,  had  we  been  in  search  of  an  enemy. 

^'  The  '  Pallas'  and  *  Research '  were  the  only  two  slups  that  could  not  \ew  com* 
pany  w  ith  the  squadron  j  the  '  PaDas '  speared  to  plunge  heavily,  and  earned  t«iy 
her  jib-boom,  but  took  her  place  in  the  squadron  the  following  morning;  the 
*  Research,*  fi^jm  her  very  small  steam  power,  was  out  of  sight  at  sunset^  and  po* 
into  Plymouth  to  fill  up  with  coal. 

**  87.  Gun-drill  took  place  almost  daily,  and  target  practice  on  three  occasions, 
when  from  either  wind  or  swell,  theie  was  a  good  de^  of  motion. 

**  38.  The  power  of  working  the  guns  in  a  heavy  aea-way,  and  also  firing  it  a 
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target,  was  only  carried  out  on  one  oeeanon,  tiz.,  26ih  September,  when,  tvidi 
Tiew  of  testing  now  &r  the  shipa  placed  broadside  on  to  the  sea  would  be  able 
open  their  ports  and  take  adrantage  of  the  few  opportunities  of  teeing  their  targets 
that  would  offer,  I  ordered  15  shot  to  be  fired  at  them.  I  was  fully  aware  of  the 
risk  all  the  ships  ran  of  shipping  a  large  amount  of  water,  for  the  sea  at  the  time 
was  such  that  no  wooden  frigate  even  would  hare  yentored  to  open  her  main-deck 
ports;  but  it  was  an  experiment^  and,  as  such,  attended  with  some  success,  for 
fire  guns  in  each  ship  were  oast  loose  and  fired  their  three  rounds  (*  Bellerophon ' 
ezoepted,  which  fired  only  two  shot),  not  without  difficulinr,  and  shipping  a 
coaeideiable  quantity  of  water,  to  the  destruction  of  some  of  the  cairtridges  in 
the  guns. 

'*  39.  I  may  here  obserre  that  the  'Caledonia'  was  rolling  25  degrees  in  the 
troQffh  of  the  sea,  and  about  10  degrees  or  12  degrees  when  he»d  to  it. 

"  The  *  Achilles '  appeared  to  feel  it  far  less  than  any  of  the  others,  and  there- 
fore made  better  pradicei  though  on  this  occasion  she  rolled  from  15  degrees  to 
18  degrees. 

'*  40.  I  do  not  think  that  on  any  future  occasion  I  would  venture  to  open  a  port 
or  oast  a  gun  loose  in  any  of  these  ships  rolling  more  than  12  degrees  or  15  degreesi 
for  beyond  that,  the  practice  would  be  very  doubtful,  and  the  certainty  of  shipping 
wster  reiy  great 

"  Placed  as  the  squadron  was  on  the  26th  September,  a  good  turret-ship  would 
haye  been  a  most  formidable  adyersary,  and  hayo  done  us  serious  injury.'* 

Secondly,  Admiral  Warden  says  : — 

"  "When  the  signal  was  made  to  get  up  steam  and  lay  out  targets,  it  was  necessary 
to  place  the  ship's  head  to  the  sea  before  it  could  bo  considered  safe  to  send  the  men 
aloft  to  furl  sails. 

**  The  precaution  was  then  taken  of  battening  down  the  main«deek  hatchirays  fore 
and  aft,  and  as  the  practice  was  limited  to  15  rounds,  5  guns  only  on  the  port  side 
were  cast  loose,  and  the  practice  commenced. 

'*  18.  It  was  found  utterly  out  of  the  question  to  fire  at  the  target  in  any  other 
poeition  than  when  head  on  to  the  sea,  and  the  time  occupied  in  firing  the  pre- 
seribed  number  of  rounds  was  about  threc-quarters  of  an  hour.  It  was  necessary 
to  steam  round  the  target  once  or  tvrice  to  bring  the  guns  to  bear  when  the  ship 
roUed  to  28  degrees,  whilst  it  did  not  exceed  10  or  11  degrees  when  head  to  sea. 
The  result  was,  that  the  main  deck  was  flooded  with  water  to  the  extent  of  flowing 
oyer  the  hatchways,  the  water  poured  in  and  out  of  the  gims,  two  shot  rolled  oyer- 
board  out  of  them,  and  one  was  followed  by  the  cartridge.  Two  of  the  guns  at 
diflcrent  times  got  the  better  of  the  crew,  and  banged  in  and  out  of  the  port  seyeral 
times  with  extrraie  yiolenoe,  and  two  of  the  slides  were  to  a  certain  extent  damaged 
by  it. 

"  19.  It  is  needless  to  say  that  the  practice  was  wild  in  the  extreme,  nor  do  I 
belieye  that  at  any  time  there  was  the  least  probability  that  wo  could  ^hayo  hit  any 
enemy's  ship,  except  by  accident  or  miracle.  I  did  not  observe  any  ship,  except  the 
'  Achilles/  fire  while  in  the  trough  of  the  sea,  but  she  was  oomparatiyely  qiiite 
steady.  I  haye  been  since  informed  that  the  '  Hector '  did  so  likewise.  Nor  did  all 
the  ships  fire  the  prescribed  number  of  rounds,  the  '  Bellerophon '  only  two,  whieh 
shows  a  manifest  desire  to  get  their  guns  secured  again. 

"  20.  The  result  of  that  day's  experience  would  seem  to  prove  that  it  is  possible 
(though  certainly  never  desirable)  to  cast  loose  and  fire  these  7-inch  guns  in  a  sea- 
way, either  sin^y  or  a  few  at  a  time,  with  well-trained  men  or  exx)erieneed  crews  ; 
bat  under  the  circumstances  of  that  afternoon  I  hold  that  it  would  have  been 
utterly  impossible  to  have  gone  to  general  quarters  or  fought  an  enemy's  ship. 

"  21.  To  have  opened  ell  the  main-deck  porta,  judging  by  the  eflbct  of  opening 
only  five,  would  have  been  to  have  washed  the  men  away  from  the  guns,  and  con- 
sequently ttiey  (the  guns)  would  have  taken  clxarge  of  the  deck  by  getting  adrift, 
bat  with  what  consequences  it  would  bo  utterly  impossible  to  predict. 

'*  13ie  most  of  the  cartridges,  if  not  aU  of  them,  would  have  been  destro3red  in  the 
gons,  and  the  gum  which  omild  haye  been  got  off  would  have  hurt  nobody.    Thrso 
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times  in  the  oourse  of  that  afternoon  did  the  ship  roll  her  main  chains  rieht  under, 
and  threw  the  water  on  the  upper  deck.  The  lower  sills  of  the  main-deck  ports 
are  ahout  8  feet  6  inches  from  the  water  when  she  is  deep,  and  a  roll  of  15  degrees 
just  touches  the  lower  sill,  and  22  degrees'  roll  just  ahout  coTers  the  whole  port  (see 
diagram). 

"  24.  The  experience  of  the  practice  on  the  particular  day  in  quMtion  leads  to 
the  reflection,  and  to  the  yerj  important  question,  *  Could  a  turret  ship  of  equal 
'  size  and  power  have  done  better,  or  have  proTcd  herself  more  efficient  in  powers 
'  of  offence  and  defence  ?'  and  I  think  there  are  some  considerations  which  would 
lead  to  this  question  being  answered  in  the  affirmatiye.  Take  the  position  of  this 
ship  first;  she  would  have  been  utterly  unable,  as  I  think  I  haye  condusirely 
shown,  to  have  opened  her  main-deck  ports  to  fire,  unless  placed  head  on  to  the  sea. 
Her  broadside  gims  train  rather  more  than  two  points  before  and  abaft  the  beam, 
and  they  are  supported  on  the  upper  deck  by  two  guns,  one  on  the  quarter  deck 
and  one  on  the  forecastle,  training  respectiTely  about  19  degrees  before  and  abi^ 
the  beam.  It  follows,  therefore,  Siat  if  a  turret-ship  had  taken  up  a  position  in 
either  bow  or  quarter  of  this  ship,  there  woidd  haye  been  a  radius  of  four  or  fire 
points  on  either  bow  or  quarter,  which  would  be  points  of  impunity,  or  she  would 
at  the  worst  only  haye  to  contend  with  one  gun.  I  enclose  a  diagram  which  will 
illustrate  my  meaning.  But  further,  suppose  the  turret-ship  chose  or  was  oblieed 
to  take  up  a  position  where  the  broadside  guns  of  this  ship  would  bear  on  her 
when  they  could  be  fired,  the  result  would  to  that  the  main  deck  of  this  ship  and 
the  upper  deck  of  the  turret  would  be  both  flooded  alike  ;  but  the  adyantage  would, 
as  I  think,  still  remain  with  the  latter.  The  sea  might,  and  probably  would,  wash 
right  oyer  the  deck  of  the  turret  ship,  but  the  water  would  he  got  rid  qf,  foJuUi  here 
it  it  not  at  all  clear  that  it  could  be  got  rid  oft  and  certainly  not  at  fast  a»  it  woM 
accumulate" 

Thus  say  two  most  distinguished  oflScers,  and  can  'anything  be 
more  conclusive  or  corroborative  of  what  I  have  from  time  to  time 
stated  I 

I  must  first  call  attention  to  the  fact  that,  except  the  four  12-ton 
guns  carried  by  the  Uttle  "  Wyvem,"  there  were  only  two  afloat  in 
that  squadron ;  these  were  on  board  the  "  Bellerophon,"  of  4,000  tons, 
which,  with  two  ports  open,  could  only  manage  to  fire  two  rounds  out 
of  the  Jlfteen  ordered,  and  even  then.  Admiral  Yelverton  says,  "ship- 
"  ping  a  good  deal  of  water,  to  the  destruction  of  some  of  the  cartridges 
"  in  the  guns." 

What  would  have  been  the  result  had  she  opened  all  her  large  ports 
of  that  area  (see  Fig.  11),  truly,  as  Admiral  Warden  says,  "the  men 
**  would  have  been  washed  from  the  guns." 

In  1863  •  I  illustrated  this  awkward  position  by  that  diagram,  when 
some  of  the  anti-turret  party  said  it  was  not  a  fair  illustration  ;  but 
these  reports  have  proved  it  only  too  true.  It  has  been  published 
through  various  sources,  as  a  set  off  against  the  advantages  of  the 
turret  system,  that  the  broadside  could  fire  two  rounds  to  the  turret's 
one.  I,  on  the  contrary,  have  always  asserted  that  the  broadside 
could  not  fiffht  heavy  guns  eflSciently,  but  that  the  turret,  instead  of 
the  broadside,  would  have  the  advantage  both  of  quickness  and  pre- 
cision in  firing. 

In  consequence  of  what  took  place  last  year,  I  have  been  precluded 
from  answering  this  alleged  superiority  of  the  broadside  system,  and 
I  consoled  myself  with  the  old  adage  "  Truth  must  prevail,"  which  has 
now  come  to  my  rescue.  For  we  find  by  Admirsd  Warden's  report 
that  the  "  Lord  Clyde,"  with  only  6J-ton  gtms,  fired  15  rounds  from 
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five  gang  in  45  minutes,  or  throe  rounds  at  the  rate  of  one  round 
in  15  minutes,  whilst  head  to  sea,  with  a  roll  which  did  not  "  exceed 
10  or  11  degrees." 

The  "Royal  Sovereign,"  with  defective  wooden  carriages,  fired, 
according  to  Captain  Key's  report  of  November  7th,  1865,  10  rounds 
from  her  two  guns  in  the  foremost  double  turret  at  the  rate  of  2 
minutes  35  seconds  per  round,  with  a  maximum  roll  of  from  13  to  15 
degrees ;  and  that  same  day  fired  74  rounds  with  ease  at  the  rate  of 
2  minutes  16  seconds  per  round,  without  mishap;  and  although  the 
sea  came  upon  her  deck,  not  a  bucketful  of  water  came  into  the 
turret. 

Gentlemen,  this  is  a  triumph  I  must  be  excused  for  exulting  in,  and 
for  takmg  this  opportunity  of  contradictiog  the  erroneous  statements 
made  against  fighting  turret  guns. 

Admiral  Yelverton  says  :— 

"  The  turret  system  of  arming  a  ship  would  haye  had  a  great  triumph  on  this 
occaeioni  for  there  is  no  doubt  that  a  sea-going  turret  ship,  m  12  or  14  feet  out  of 
water,  would  hare  fought  her  guns  without  we  slightest  dimcultj,  and  haye  fired 
easily  six  shot  to  eyery  one  from  our  broadside  ships." 

The  remarks  of  the  Controller  on  the  reports  of  these  sea-going 
Admirals,  deserve  notice.  They  arg^e  in  favour  of  this  broadside  fleet, 
and  conclude  by  trying  to  disparage  the  advantages  which  the  Admi- 
rals consider  a  good  turret  ship  would  have.  The  Controller  says, 
^the  sea-going  turret-ship  has  shown  as  much  disposition  as  her 
"  broadside  consorts  to  roll ;"  but  this  remark  must  be  taken  with  the 
correction,  that  no  sea-going  turret-ship  was  in  company  with  them, 
or  even  possessed  by  the  British  Navy, 

The  Controller  admits  this,  for  he  says : — 

"  The  reports  of  Admirals  Yelyerton  and  Warden  confirm,  in  a  marked  manner, 
those,  I  haye  from  time  to  time  made  preyious  to  and  since  the  purchase  of  the 
'Scorpion *  and  *  Wyyem,*  that  these  ships  were  totally  unfit  for  cruizing  ships." 

My  published  correspondence  with  the  Admiralty  ii\  November,  1864, 
and  again  in  1865,  will  show  that  these  vessels  were  never  intended 
for  sea-going  cruisers,  for  I  wrote  as  follows  : — 

"  With  reference  to  the  approaching  trials  of  the  *  Soorpion  *  and  '  Wyyem,' 
assisting  in  the  elucidation  of  these  difficulties,  I  must  beg  you  to  remind  their 
Lordships,  that  I  am  in  no  way  responsible  for  those  yessels,  and  would  call  their 
attention  to  the  following  copy  of  a  letter,  dated  Noyember  24th,  1864 : — 

"  My  dear  Lord  Chronoe  Paget, 

"  The  impression  from  the  public  journals  appears  to  be  gaining  ground,  that  the 
Birkenhead  rams  may  be  considered  sea-going  turret-ships  on  my  principle ;  as  when 
I  last  saw  you  I  pointed  out  that  they  do  not  represent  my  yicws,  it  is  hardly 
necessary  for  me  to  do  so  now  ;  still,  as,  since  they  were  brought  into  our  seryice,  I 
haye  assisted  in  some  points  in  adapting  them  to  our  Nayy,  I  wish  you  to  distinctly 
understcmd  that  the  applications  of  my  turret  system  to  sea-going  ships  can  in  no 
way  be  judged  of  by  the  performances  of  these  yessels,  for  it  must  be  remembered 
that  they  haye  been  locked  up  many  months,  a  Ions  time,  in  the  rapid  strides  of  a 
new-born  inyention,  and  I  feel  confident  Messrs.  Laird  Brothers  would  bear  me  out 
in  saying,  that  if  they  were  asked  to  design  a  sea-going  turret  ship  for  the  ocean 
work  of  our  nayy  she  would  be  a  yery  difi*erent  description  of  yessel.  These  yessels 
are  1,900  toL%  and  cany  four  heayy  12-ton  guns  on  16  feet  draught  of  water,  while 
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the  '  Bo}ral  Soremgn'  Ib  S,900  tofos,  and  ouries  onljr  one  gun  more  on  a  dtMi^  of 
26  feet  of  irater. 

*'  The  power  of  carrying  sucli  heayy  guns  into  action  on  so  light  a  dran^  of 
-water  renders  these  yessels  rcrj  valuable  for  an  enemj's  coast,  where  light  drraght 
of  water  is  essential ;  but  it  can  hardly  be  expected  that  they  should  be  as  well 
adapted  for  ocean  cruising  as  ressels  of  mrger  tonnage  and  heaTier  draught  of  wate^ 
In  proportion  to  their  armament,  if  aspeoially  designed  for  this  s«rviee. 

**  I  am*  mrhoard, 

"Younfiuthlullj!, 

"  CowpsB  P.  Coin. 
"  The  Right  Hon.  Lord  Clarence  Paget» 

*'  Those  yessels  were  brought  into  the  sernoe  for  pditicalpuipoieByaDdsinoe  theii 
purchase,  eyen  some  most  important  suggestions  made  by  me  for  the  comfort  of.  the 
crew,  have  not  been  allowed  to  be  earned  out.  I,  tiier^GOTe,  must  respectfully  pro- 
test against  those  vessels  in  any  way  being  used,  to  put  off  building  a  sea-going  iiiip, 
or  as  an  argument  against  the  adaptation  of  the  oenlml  aanamettt  i^Btem  to  cratsen 
for  our  Navy." 

After  their  first  cruise,  in  1865^  from  further  suggestions  made  by 
their  Captains^  I  sent  in  drawings,  showing  how  the  poop  and  f<He- 
castle  should  be  connected  by  a  spar  or  hurricane  deck,  13  feet  out  of 
tiie  water,  on  the  same  principle  as  those  of  the  Gmnard  paeketB,  which 
cross  the  Atlantic  in  all  secksons,  and  such  as  I  ha^e  described  for  the 
"Captain,"  now  building. 

These  diagrams  (Fig.  14,  plate  xxxvi)  are  taken  from  the  explanatory 
drawings  enclosed  in  my  letter  of  November  29th,  1865,  in  whidb  I  said : 

**  I  have  thought  it  right  to  point  out  to  their  Lordships,  that  these  sugges^ons, 
made  by  t^iose  officers,  will  be  of  the  greatest  value  for  sea-going  tanvt-ships.** 

I  must  ask  you,  Gentlemen,  to  look  at  these  drawings,  and  hope  they 
will  be  sufficiently  explanatory.  I  found,  however,  a  year  afterwards, 
from  the  correspondence  presented  to  the  House  of  Commons,  that 
the  Controller's  report  on  my  letter  and  drawing  was  aa  follows  :— 

"  Considering  the  vagne  terms  of  Captain  Coles*&  letter  and  other  ciicumfifeMiceB 
to  which  I  have  called  their  Lordships  attention.  I  do  not  see  that  anything  else 
can  be  done  than  to  acknowledge  the  receipt  of  it  with  Uianks^  whidi  accordingfy  I 
beg  leave  to  submit  be  done." 

Up  to  this  day  these  improvements  have  not  been  inade ;  had  they 
been,  these  vessels  would  have  been  as  comfortable  at  sea  as  any 
broadside  ironclad  of  their  tonnage,  and  able  to  work  tlteir  guns 
when  these  ships  could  not. 

At  the  same  time  every  improvement  and  addition  (induding  upper 
decks)  which  could  be  suggested,  or  which  money  could  procure,  have 
been  made  to  the  "  Bellerophon,"  *'  Pallas, "  and  "  Besearch." 

The  '^  Wyvem"  was  the  only  vessel  canying  a  completa  armwiwnt 
of  12-ton  guns,  and  her  cruising  with  a  squadron  of  large  wasels  in 
the  Atlantic  in  this  incomplete  state,  can  only  be  compared  to  sending 
a  broadside  ironclad  to  sea  without  the  means  of  closing  her  porta. 
If  the  "  Scorpion"  and  **  Wyvem"  when  bought  into  our  Navy  in  IBM 
were  thought  when  improved,  to  be  capable  of  giving  the  system  a  fair 
trial,  it  would  seem  obvious  that  they  should  at  once  ^ve  been  improved 
and  fairly  tried.    K  they  were  not  thought  so  capable,  it  woM  t 
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6qai£ J  obvioufi  that  other  veBsels  should  have  been  at  onoe  built  which 
were  capable  of  affording  such  a  tiial.  Neither  of  these  courses  was 
taken,  but  it  has  happened  that  vessels  of  even  less  tonnage  than  the 
"  Wyvem, "  designed  by  Messrs.  Laird,  carrying  300-pounders,  have 
crossed  the  Atlantic,  rounded  Gape  Horn,  and  proved  a  great  success. 

Even  looking  at  the  designs  that  have  been  from  time  to  time  sub- 
mitted to  the  Admiralty,  the  one  made  by  Mr:  Barnaby  in  1863,  on  the 
plan  of  No.  4,  or  had  any  one  of  the  vessels  proposed  by  me  been 
bmlt,  we  should  have  had  a  sea-going  ship  to  compare  with,  and  the 
infDrmation  thus  gained  would  have  saved  millions  to  the  country. 

As  it  is,  the  little  "Wyvem,"  without  the  requisite  additions,  has 
teen  used  to  disparage  the  favourable  conclusions  as  to  the  turret 
lystem  airived  at  by  both  Admirals. 

Having  thus  heard  these  practical  seaman's  reports,  who  will  concur 
in  the  remark^  that  these  broadside  ships  ^*  have  satisfactorily  fulfilled 
**  the  purpose  for  which  they  were  intended?" 

It  is  worthy  of  notice,  too,  that  whenever  there  was  a  head-swell, 
these  shorter  ships,  with  a  plough-bow,  lost  their  speed,  and  when  at 
full  speed,  with  a  "  head-sweU,'^  the  "  Bellerophon "  made  only  H 
Inots  against  the  "Achilles'"  13*4  knotB,J  confirming  mycondemaia- 
tion  of  these  bows,  and  the  bad  proportion  of  bresMdth  to  length  in 
these  ships. 

The  Controller  says  v — 

^^AguBi  exoep^t  in  the  tnxret-ahipe  designed  hy  the  Adjaanlty  (designs  not 
appiDYed  by  the  iayentor)  the  nearness  of  i£e  gun  to  thfi  water  has  an  important 
hearing  on  Uie  probability  of  striking  the  object  fired  at,  as  the  undulations  of  the 
tea,  even  when  the  ship  is  rapidly  flying  past  the  vertical  position,  must  often 
eompletely  interpose  between  the  gun  and  the  object  aimed  at/ 

I  do  not  know  what  turret-ship,  designed  by  the  Admiralty,  is  al- 
hded  to,  unless  it  is  the  ^'  Monarch."  But,  so  far  as  my  information 
extends,  she  is  a  burlesque  on  the  turrot-system,  her  guns  being  17 
feet  out  of  water,  with  high  and  weak  sides ;  and  I  see  by  the  papers 
that  she  is  fast  turning  into  a  square  box-ship. 

As  s^.rule  I  have  placed  the  g^uns  in  turret^hips^  the  same  height 
out  of  water  as  in  broadside  ships ;  the  diffeience  being  that  the  turret- 
ph,  being  near  the  centre  of  the  vessel,  is  further  from  the  water. 
The  "  Boyal  Sovereign's  "  gmiA  are  12  feet  out  of  water;  "  Naughty 
(MdV  10  feet,  turret-ship,,  designed  1863,  13  feet;  one  turret-ship 
klBGo,  13  feet;  '^Captain,"  building,  11  ft.  6  in.,  which  at  once  dis- 
pels this  delusion. 

The  Controller  again  says  :— 

"  The  condusian  I  should  draw  from  these  remarks  would  not  be  that  there  is 
BO  adrontage  whaterer  in  a  wdl-designed  turret-ship  carrying  her  guns  high  out 
of  the  water  under  dreumstanoes  of  hea^y  rolling,  if  she  were  put  into  a  good 
Positioo  in  an  eneonnter  with  a  broadside  ship,  but  that  these  adYantagee^  in  such 
wiet-ships  as  we  are  acquainted  with,  are  not  altogether  so  great  or  so  decisive  ae 
they  might  appear  at  first  sight." 

Again,  I  say,  it  is  a  misfortune  that  we  had  no  good  sea*going 
turret-ship  of  any  size  to  try  on  this  occasion.    As  it  is,  the  evidence 
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of  the  Admiral's  reports  is  highly  condemnatory  of  these  broadside 
ships,  bat  strongly  in  favour  of  the  turret  system. 
The  Controller  adds : — 

"  It  seeniB  to  me  a  sound  conclusion  to  draw  from  these  reports,  that  a  nsToI 
engagement  with  ironclads  will  seldom  be  attempted,  unless  in  a  modraate  sea." 

I  must  confess,  that  I  think  it  may  be  necessary  for  a  broadside  fleet 
to  decline  an  engagement,  except  in  a  moderate  sea,  but  they  may  not 
be  able  to  do  so:  and  even  in  smooth  water  the  aim  will  be  more  accu- 
rate; the  diminution  of  target  with  thicker  plating  in  a  turret-ship; 
the  less  impediment  of  smoke  hanging  over  and  the  greater  danger  to  a 
broadside  vessel  of  having  her  ports  fired  into  with  shell;  or  h^ 
thinner  side  perforated ;  will  give  decisive  advantages  to  the  turret- 
ship. 

The  Controller  thus  advocates  his  broadside  guns  as  ^;allantly  as 
he  would  fight  them  if  he  were  in  command,  but  when  he  is  forced  by 
the  Admiral's  reports  to  rely  on  the  argument  that  Naval  actions  will 
only  be  fought  in  a  moderate  sea^  surely  it  may  be  said  in  all  good 
humour  that  he  is  reduced  to  his  last  cartridge ! 

It  is  rumoured,  though  I  do  not  vouch  for  it,  that  when  the  sea  was 
coming  in  at  the  ports  of  the  "  Lord  Clyde,"  as  I  prophesied  it  would 
in  this  room  in  1863,  the  Admiral  was  on  the  main  deck,  and  did 
actually,  swim  for  a  hatchway  I  How  fortunate  it  was  that  it  was  not 
oiu:  gallant  friend  the  Controller.  He,  T  am  convinced,  would  have 
stuck  to  his  broadside  guns  even  in  that  dire  extremity !  He  would 
have  disdained  the  hatchway,  and  might  have  perished  in  the  waters ! 

Since  these  latest  specimens  of  broadside  ships  have  proved  them- 
selves so  deficient  in  speed,  it  shows  that  the  new  theory  of  greater 
beam  in  proportion  to  length  is  wrong,  and  that  the  old  and  expe- 
rienced Naval  Architect,  who  designed  the  "  Warrior  "  and  "  Achilles," 
was  right.  One  point  I  am  sure  all  will  agree  in,  viz.,  that  whatever 
merits  may  be  possessed  by  these  ships,  if  they  cannot  fight  their 
guns,  and  woula  be  at  the  mercy  of  a  " good  turret-ship^*  they  are 
practically  valueless. 

Our  broadside  ironclad  fleet  has  now  been  built  at  an  enormous  cost, 
and  must  of  course  be  used,  but  it  is  now  a  very  safe  prophecy  to  make^ 
that  in  a  very  short  time  they  will  be  absolutely  useless  for  fighting 
purposes.  If  it  be  tnie,  that  waterproof  cartridges  have  now  been 
ordered  for  the  use  of  these  heavy  guns  in  broadside  ships,  it  reminds 
me  of  the  argument  in  favour  of  the  old  flint  lock,  namely,  that  you 
could  make  a  waterproof  cover  for  it.  But  woe  to  the  country  whose 
fleets  have  to  resort  to  such  measures  to  try  and  "A-cep  their  powder 
dryr 

In  looking  back  to  the  development  of  iron-clads  and  artillery  since 
1855,  it  will  be  observed  that  the  broadside  partisans,  whilst  avoiding 
the  true  principle  of  the  turret  system,  have  so  far  acknowledges 
the  advantages  in  imitating  its  fighting  powers  by  poking  guns  out  of 
broadside  ships  in  all  directions,  which  only  complicate  their  difficulties. 

It  now  remains  to  consider  what  is  the  best  type  of  vessels  for  our 
Navy. 
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My  friends  may  say  that  I  have  too  many  patterns ;  but  I  am  like  a 
shoemaker,  who  can  make  any  pattern  for  special  purposes,  from  a 
dancing  shoe  to  a  waterproof  shooting-boot,  but  sticks  to  his  leather. 
Mine  is  the  turret.  I  maintain  that  as  a  rule,  special  vessels  must  be 
built  for  special  purposes  W^here  armour  is  involved,  but  that  the  turn- 
table and  shield,  which,  combined,  form  my  turrets,  admit  of  the  con- 
struction of  war  ships,  which  can  serve  more  general  purposes  than 
those  built  on  the  broadside  principle.  For  instance,  vessels  capable 
of  the  defence  of  our  shores  or  colonies,  fit  for  the  close  attack  of  an 
enemy's  strongholds ;  carrying  the  heaviest  cannon  that  can  be  manu- 
factured, and  yet  capable  of  crossing  the  widest  oceans ;  can  only  be 
found  to-day  in  existing  vessels  with  a  low  freeboard  and  turrets.  With 
reference  to  sea-going  cruisers  that  can  house  their  crews  comfortably 
for  long  voyages  under  steam  or  ssul,  I  point  to  Fig.  6.  The  "  Huascar" 
class,  from  1,100  up  to  1,500  tons,  with  one  or  two  turrets,  working  up 
to  the  largest  class,  the  "  Captain's"  size  of  4,000  tons  (Fig.  7).  These 
vessels  will  meet  every  necessity  for  the  comfort  of  the  most  luxurious 
sailors,  are  seaworthy,  and  are  well  adapted  to  the  ordnance  of  the 
present  day.  But  as  heavy  ordnance  becomes  more  general,  we  must 
go  still  further,  and  come  to  all  sizes  of  vessels,  like  Figs.  8  and  9,  with 
10  or  15  inches  of  armour,  such  as  are  to-day  constructed  in  America. 
But  I  hold,  and  so  I  presume  will  all  sailors,  that  a  pennyworth  of 
practice  is  worth  any  amount  of  theory  on  such  a  subject  as  the  sea- 
going qualities  of  vessels  with  low  freeboard.  The  nation  which  has 
put  the  tuiTet  principle  to  the  proof  on  that  head,  as  well  as  its  fight- 
ing powers,  declares  emphatically  in  its  favour  on  both  points.  The 
following  are  the  words  of  the  American  Secretaiy  of  the  Navy,  in 
his  report,  dated  December,  1866.  AUudiug  to  the  turreted  ships,  he 
says : — 

"  The  imprcesion  sought  to  be  created,  that  these  vessels  could  not  venture  outside 
the  harbours  wliere  they  were  constructed,  or  at  all  events  that  thej  could  not  pro- 
ceed on  a  distant  voyage,  has  been  dispelled  by  the  cruise  of  the  *  Monadnuck,'  which 
after  navigating  the  Atbntic  and  l4icific,  reached  San  Francisco  in  safety.  The 
'  Miantonomoh  has  crossed  the  Atlantic  and  has  traversed  the  Baltic  and  Medlter- 
nuiean.  Tkege  vetteU  have  in  ihete  two  voyages  disposed  in  a  great  degree  of  the 
misrepresentations  and  prejudices  which  have  been  createdy  and  proved  the  ability  of 
the  turreted  vessels  to  perform  long  voyages  vjhen  requtred" 

The  "  Monadnuck,*'  in  June  last,  is  reported  by  Admiral  Rogers  to 
have  been  in  a  very  heavy  gale,  he  gives  the  height  of  his  eye  above 
the  level,  as  well  as  that  of  her  mast-head  light,  from  which  I  glean 
that  the  storm  waves  were  about  25  feet  in  height,  and  he  says : — 

**  In  this  sea,  according  to  the  testimony  of  her  officers,  she  was  very  easy  while  it 
blew  the  hardest  and  the  sea  was  most  violent,  she  twice  parted  her  tiller-ropes  in 
quick  succession/' 

Yet  by  the  aid  of  her  twin  screws  the  ship  made  excellent  weather 
lyin^to. 

It  may  justly  occur  to  you  all,  how  is  it  that  the  inventor  of  the 
ttirret  system  has  to-day  to  quote  Amei'ican  evidence  on  the  sea-going 
cspacity  of  vessels  fitted  on  his  principle.  All  I  can  replj^  if»,  that  the 
fault  is  not  mine.    It  will  be  two  years  more  before  the  first  sea-going 
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vessel  constructed  according  to  my  views  wiB  be  ready,  for  I  cannoi 
accept  the  "  Monarch  "  as  a  fighting  turret-ship.  Am  I  unreasonable 
if  I  say  that,  apart  from  the  "  Captain,"  other  turret-ships  of  a  smaller 
class  ought  to  hb  laid  down  to  test  my  principle,  as  against  the  smaU 
class  of  broadside  ships  in  the  character  of  cruisers.  For  I  cannot  too 
earnestly  impress  upon  you,  that  I  make  the  fullest  distinction  between 
a  cruiser,  and  a  vessel  merely  capable  of  making  a  long  sea  voyage. 
The  cruiser  is  a  ship  capable  of  keeping  her  crew  in  health  and 
comfort  on  the  high  seas,  possessing  good  steam  power  but  trusting 
much  to  her  saUs. 

The  other  vessels,  Kg.  8  or  9,  with  a  very  low  freeboard,  have  yet  to 
be  tested  by  our  Navy.  The  '.'  Eoyal  Sovereign"  and  "  Prince  Albert'* 
do  not  illustrate  the  advantages  of  the  system  of  a  minimum  f  reeboard, 
and  apart  from  the  *'  Captam,"  I  have  been  given  no  opportunities  of 
acquiring  by  experience  and  practical  tests,  proofs  of  the  advantages 
or  defects  of  these  two  smaller  classes  of  turreted  ships.  As  an 
inventor,  I  may  be  supposed  to  be  prejudiced,  but  this  1  can  assure 
you  that  what  I  desire  is,  to  see  my  mventions  put  to  the  severest 
practical  tests,  in  order,  that  defects  may  shew  themselves,  and  I  may 
set  to  work  to  remedy  them.  A  fleet  of  broadside  ships  have  been 
constructed,  with  unlimited  expenditure,  on  all  possible  devices,  and 
the  advocates  of  that  system  have  had  vast  opportunities  of  correcting, 
adding  to,  and  taking  away  from  their  original  productions,  whilst  I, 
as  a  Naval  Officer,  have  to  work  it  out  or  trust  lo  the  evidence  of 
foreign  sailors, 'that  evidence  being  pooh-poohed  in  many  cases  by  my 
countrymen. 

Passing  from  armoured  turret-ships,  I  hold  that  we  must  also 
possess  numerous  swift  unarmoured  ships,  with  heavy  guns  on  turn- 
tables, for  the  protection  of  our  commerce,  &c. ;  but  sul  such  ships 
should  be  built  of  iron,  for  every  wooden  ship  is  so  much  money 
wasted.  The  armour  or  the  shield  may  not  always  be  necessary,  but 
the  turn-table  is,  whenever  guns  of  12  or  20  tons  have  to  be  fought 
efficiently  in  a  sea-way.  Mv  opinions  as  to  the  value  of  our  wooden 
line-of -battle  ships,  recordea  in  the  theatre  of  this  Institution,  in  I860, 
and  illustrated  by  Fig,  15  (Plate  xxxvi),  have  been  more  than  realised,  for 
they  are  to-day  being  sold,  engines  included,  for  £2  16s,  per  ton,  ^ey 
having  cost  £25  per  ton.  I  also  then  pomted  out  that  to  plate  the  large 
surface  necessary  to  protect  broadside  guns,  with  numerous  port-bo& 
for  the  ready  entry  of  shot,  shell,  and  water,  would  be  abartiye. 
What  I  then  said  of  the  wooden  line-of -battle  ships,  I  now  say  of 
armoured  vessels,  with  their  guns  ranged  along  their  sides  (see  Fig. 
16) ;  and  do  you  not  think,  with  the  evidence  before  us,  that  I  am 
justified  in  my  opinion  ? 

Touching  the  futm-e  of  the  turret  system,  I  am  not  without  hope 
that  its  worst  days  are  over.  In  the  first  place  the  Admiralty  is  now 
under  a  rule  combining  practical  knowledge  with  absence  of  profes- 
sional prejudice.  I  have  noticed,  since  the  very  remarkable  experience 
of  our  fleet  and  that  of  the  IVench  IjAst  autumn,  that  without  q^uite 
coming  round  to  turrets,  there  is  a  disposition  to  accept  the  principle, 
provided  some  clever  men  can  find  a  way  of  doing  so  without  laying 
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themselves  open  to  the  charge  of  wasting  the  public  funds  for  the  last 
seven  years.  The  latest  thing  I  have  heard  of  is  a  semi-turret  ship, 
with  high  freeboard,  and  this,  I  suppose,  I  ought  to  accept  as  evidence 
of  at  least  a  semi-conversion  to  the  principle. 

In  conclusion  it  is  obvious,  I  believe,  that  by  lowering  the  free 
board  to  the  minimum,  the  following  advantages  are  obtained,  viz. : — 

1st.  A  steadier  gun  platform,  and  incidentally  less  risk  of  being 
struclE  below  plating  whilst  rolling  in  a  seaway,  as  well  as  the  power 
of  fighting  these  heavy  guns  in  a  seaway. 

2nd.  Diminution  of  area  to  be  plated  makes  smaller  vessels  and 
thicker  plates  praetically  available. 

3rd.  Diminution  of  target  and  increased  thickness  of  plates  both 
incident  to  lowering  the  Free  board,  seem  the  only  effectual  means  of 
resisting  the  advances  ci  modem  guns  and  projectiles. 

4th.  Less  expense  in  the  first  outlay  to  produce  these  costly  ships, 
since  less  tonnage  is  required,  and  fewer  men,  making  it  practicable  to 
man  more  ships  in  time  of  war. 

The  disadvantages  often  alleged  to  be  incidental  to  a  low  free  board, 
viz.,  discomfort  to  the  ship's  cwnpany,  is  obviated  in  vessels  of  every 
class  by  means  of  a  hurricane  deck,  such  as  I  have  described  in  figs.  6, 
7,  8,  and  9.  I  would  also  observe  that  the  recent  improvements  in 
gons  and  projectiles  have  increased  the  risk,  previously  very  great  to 
vessels  with  high  free-board  and  central  casemated  batteries,  from  the 
entering  of  the  shell,  either  through  their  large  ports,  or  through  their 
weak  sides,  and  this  is  a  lisk  which  there  is  no  means  of  obviating  in 
broadside  ships. 

Disr^arding  for  the  moment  all  other  considerations  than  the  comfort 
of  the  ship's  company,  it  still  seems  questionable  whether  any  increased 
comfort  in  time  of  peace  from  a  high  free  board,  is  not  more  than 
counter-balanced  by  their  greatly  increased  weakness  from  the  caxise 
I  have  mentioned,  in  time  of  war. 

I  cannot  conclude  without  endeavouring  to  express  my  gratitude  to 
those  who  have  held  out  the  hand  of  friendship  to  me  throughout  such 
an  up-hill  struggle. 

Allow  me  to  thank  you.  Ladies  and  Gentlemen,  for  your  kind  and 
patient  hearing  through,  1  fear,  a  somewhat  tedious  paper ;  and  it  is 
with  great  pleasure  that  I  see  so  many  distinguished  persons  among 
my  audiencct  but  more  especially  the  faces  of  some  fair  ladies. 
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Designs  op  Tubbet  Ships  submitted  to  the  Admiiialtt. 


Date 

Length 

Breadth 

Draught  of  water. 

Tonnage 

Horee-power 


Thickness     of      armour 

plating  on  ships  ...... 

Height    of    gnns    out    of 

water  , , 

Xumber  of  turrets  .... 
Armament   as    originally 

designed 

Ditto  as  decided 

Weight    of   broadside 

originally  designed . . 

Ditto  as  decided 

Area  of  sails  in  square  feet 
Whethei  aea-going  or  coast 

defence 

Whether  built 


1. 

Designed  by 

Controller. 

"  Prince 

Albert." 


Drawn  out 

with 
Mr.  Barnaby 
in  Controllei?8 
Office. 


April,  1862 

240  feet 

48  feet 

20  feet 

2,529  tons 

600 

11 

54 

12 
4 

12  100-prs. 
4  SOu-prs. 

1,200  lbs. 


Coast 
Yes 


March,  1868 

280  feet 

54  feet 

24  ft.  6  in. 

3,700  tons 

800 

124 

44 

13  ft.  6  in. 
4 

4  300-pr8. 


1,200  lbs. 

ss^boo 

Sea 
Never 


3. 


*  Naughty 
Child." 


April  14, 1863 

225  feet 

46  feet 

21  ft.  7  in. 

2094  tons 

400 

10-8 

44 

10  ft.  6  in. 
2 

3  800-pTS. 
If 

900  IbB. 

2o'()00 

Sea 
Never 


Drawn  out 

with 
Mr.  SculUrd 

at 
Portsmouth. 


April  3. 1866 

225  feet 

49  feet 

22  ft.  6  in. 

2,409 

600 

13-8 

6 

13 
1 

2  COO-pra. 


1,200  lbs. 

26,620 

Sea 
Never 
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TUBBKMeiPS  IK  BiTROPB 

ON  Caftauk  Cowpeb  Colbb*s  Flaw. 

Boilt. 

Weight 

of  one 

broadside 

protected 

by 
armour. 

1 

Designed  and  built  by 

1.  Bolfe  Krake 

.  2.  Eoyal  Sovereign  , . . . 
3.  Scorpion 

lbs. 

272 

1500 

1200 

1200 

600 

288 

600 

600 

800 

600 

1200 

1200 

1246 
8765 
1833 
1833 
1350 
1230 
2306 
1100 
1000 
1330 
2096 
2537 

100 

800 

170 

170 

100 

99 

188 

83 

80 

100 

200 

200 

Messrs.  Napier  (Glasgow). 

Conversion. 

Messrs.  Laird  Brothers. 

4.  Wyvern 

Ditto. 

5.  Smerich 

Messrs  Mitchell. 

6.  Armenios • . 

Messrs.  Samuda. 

7.  Affondatore 

8.  Huascar , . , , 

Millwall  Iron-works. 
Messrs.  Laird  Brothers. 

9.  Minerva 

Ditto. 

10.  Bcllona 

Ditto. 

11.  Pfins  Hendrick 

12.  Prince  Albert 

Ditto. 
Admiralty. 

Building. 
IS.  Monarch 

9560 

2400 

2400 

1200 

1200 
1800 

1800 

1800 

1800 

21626 

5100 

4272 

1626 

1626 
2170 

2170 

2170 

2170 

1790 

500 

400 

136 

136 
180 

180 

180 

180 

Designed  by  Admiralty;    ob- 
jected to  by  Capt.  C.  Coles. 
Messrs.    Laird    Brothers    and 

14.  Captain    

15.  Kusaian— Charadaca. 

16.  Ditto      Rousalka.. 

17.  Ditto      Minerve.. 

18.  Ditto      Admiral 
ChiokaVoff........ 

10.    Kugsian  —  Admiral 
Speredof % , , 

Captain  Cowper  Coles. 
Russian  Government.    2  turrets 

4  guns. 
Ditto.     2  turrels  4  guns. 
Ditto.    2      „      4    „ 

Ditto.    8      „      6    „ 

Ditto.     8       ..      6     .. 

20.    Russian  —  Admiral 
Greg 

Ditto.    8      .,      6    ,, 

14400 

21304 

1892 

•  There  are  several  now  building  in  France. 

The  Chaiahax  :  It  will  bo  quite  impossible  to  discuss  tbis  very  important  and 
instructive  lecture  at  this  late  hour.  We  propose  to  adjourn  the  meeting  to  to- 
morrow niglit.  But  as  the  discussion  will  occupy  some  timci  tho  meeting  vrill 
commence  at  eight,  instead  of  half-past.  However,  as  there  is  a  large  number  of 
eentlomen  present,  it  would  be  only  foir  to  the  "anti-turret  party,"  if  I  may  use  that 
designation,  to  give  them  an  opportunity  of  speaking  to  the  point,  although  it  mu«t 
necesarily  be  very  short.     Mr.  Reed  will,  perhaps,  address  the  meeting. 

Mr.  E.  J.  Reed,  Chief  Constructor  of  the  Navy :  Mr.  Chairman,  I  am  sorry  to  hat© 
to  respond  to  that  invitation,  and  to  speak  under  that  form  of  invitation. 

The  CuAiBHAN :  I  apologise  for  having  used  the  expression. 

Mr.  Reed  :  I  am  quite  sure  that  it  was  spoken  conversationally  and  conventionally. 
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But  I  mention  it  because  I  think  it  would  be  highly  improper  and  in  the  Trorst  taate  for 
an^  official  person  whateyer  to  present  himself  as  an  opponent  of  the  turret  system.  I 
thmk  I  may  appeal  to  Captain  Coles  to  say — ^if  I  am  considered  by  himself  or  by  any 
other  gentleman  as  an  opponent  of  the  turret  system — that  I  have  not  always  been  so ; 
because  it  was  my  ^ood  fortune  yer^  early  to  be  associated  with  Captain  Coles  in 
claiming  public  consideration  for  his  myention ;  and  Captain  Coles  has  done  xne  the 
honour,  sometimes  with  my  assent,  sometimes  without  it,  to  quote  remarks  of  miiie 
in  connection  with  that  aspect  of  the  subject,  as  a  supporter  of  the  turret  system.  I 
think  it  is  only  due  to  myself  to  say  under  the  peculiar  circumstances  of  the  moment 
—not  of  the  case — of  the  moment  only,  that  I  have  always  been  a  great  advocate  of 
the  turret  system ;  and  that  which  I  haye  always  longed  to  hear  and  to  see  in  con- 
nection with  the  turret  system  is  that  which- 1  have  not  been  privileged  to  see  and 
hear  on  this  occasion,  namely,  a  thoroughly  impartial  advocacry  of  that  system— a 
setting  forth  of  that  system  upon  grounds  which  ought  to  affect  and  can  affect 
official  persons  entrusted  with  tne  responsibility  of  blinding  the  Navy  of  England. 
And  I  must  say  that  I  very  much  deplore,  indeed,  that  it  has  been  the  iB-£ite 
of  the  turret  system  from  me  first  to  be  associated  with  r^resentations  whidi 
are  not  substantiated  by  fact,  but  which  are  attributable  to  undue  enthusiasm  on 
the  part  of  its  very  able  and  very  honourable  advocate.  Now,  I  should  only  like  to 
refer,  as  a  preliminary  indication  of  his  not  exceedingly  hit  method,  to  that  dark 
gentleman  looking  through  the  broadside  port.  I  ask  any  gentleman,  presuming  the 
port  to  be  4  feet  high— and  Captain  Coles  tells  us  it  is — ^whether  Uiat  is  a  nan 
of  reasonable  statiire?  My  impression  is  that  he  is  not  a  fair  representative 
of  the  British  seaman ;  because  from  the  top  of  his  hat  to  the  soles  of  his  feet 
he  only  measures  about  4  feet  in  height  Another  more  serious  departure 
from  what  is  artistical  accuracy,  is  to  be  found  in  the  frequent  representations  put 
forward  this  evening  touching  Her  Majesty's  ships.  Permit  me  to  say  here — what 
I  have  not  had  the  opportunity  of  saying  before,  viz.,  a  few  words  with  regard  to 
the  trial  of  the  **  Bellerophon,"  which  has  been  put  forward  two  or  three  times  this 
evening,  and  certainly  two  or  three  dozen  times  before  hy  the  supporters  of  the 
turret  system.  The  report  of  that  unfortunate  trial  of  the  **  Bellerophon  **  Captun 
Coles  holds  in  his  hand.  It  shows  that  the  indicated  horse  power  on  that  occasion — 
the  first  time  her  own  stokers  tried  to  produce  a  full  speed  trial — was  4,000  horse- 
power. Now,  I  never  bargained  that  tiie  full  speed  of  i^e  "  Belleroj^on"  should 
be  14  knots,  with  4,000  horse  power,  but  with  6,000  horse  power.  I  say  you 
cannot  take  that  as  a  true  test,  when  the  trial  vras  made  with  one-third  less  h<»«e* 

Sower  than  the  vessel  was  intended  to  employ.  I  am  sure  I  need  not,  in  a  meeting 
ke  this,  of  gentlemen  who  are  eminent  as  naval  officers,  and  many  of  them  eminoit 
at  the  same  time  for  their  capabilities  in  reference  to  steam,  say  that  it  is  not  an  easy 
thing  in  a  ship  with  sur&ce  condensers,  and  super-heaters,  and  a  number  of  modem 
devices  adopted  for  a  very  proper  piurpose,  namely  the  economising  of  fuel — ^it  i;  not 
fair  to  expect  that  her  staff  of  stokers  and  engineers  shall,  on  the  nrst  occasion  when 
they  are  charged  with  the  duty  of  obtaining  mil  power,  produce  that  full  power.  It 
is  tne  fact,  stated  on  the  authority  of  the  captain  of  the  ship,  tiiat  the  ship  did  on  the 
following  day  steam  her  14  knots  with,  the  indicated  horse-power  which  was  bargained 
for.  Permitmetosay further — andl  am  very  pleased  indeed  to  have  the  opportunity  of 
saying  it  in  the  presence  of  Captain  Coles — that  while  he  has  been  exceedingly  free  this 
evening  in  his  censures  on  official  persons  on  account  of  the  great  delay  in  building  Ra- 
going  turret-ships,  I  am  the  very  person  who,  two  years  ago,  did  advise  Captain  Coles 
to  bmld  a  turret-ship,  to  accept  an  offer  from  the  then  Board  of  Admiralty,  who  offered 
to  build  him  a  ship  on  the  dimensions  of  the  "  BeUerophon."  Captain  Coles  thai 
repudiated  that  idea,  scouted  it  with  no  great  expression  of  personal  respect  for  mys^ 
He  did  so  on  the  groimd  that  the  ship  was  a  great  deal  too  large.  Now,  I  'want 
to  know  how  it  happens  that,  if  two  years  ago  a  ship  of  certain  dimensions  was  too 
large  for  Captain  Coles's  plan  when  designed  by  me,  he  should  now  accept  a  design 
a  little  larger  by  Messrs.  Laird  ?  Captain  Coles  will  have  to  account  for  that  cirmmi- 
stance.  He  will  also  have  to  give  account  for  a  more  serious  circumstance,  bearing 
upon  a  point  that  he  has  not  alluded  to  this  evening,  namely,  how  it  happens,  vrhea 
he  iff  so  sensible  of  leaving  ships  exposed  a  veiy  little  way  below  an  imaginaiy  irater 
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line,  tliat  he  has  consented  to  build  a  ship  which  has  only  6  feet  of  armour-plate 
bdow  the  water  Hne  ?  Notwithstanding  his  comparison  between  the  "  Captain'' and 
the  "Bellerophon/'  which  was  a  one-sided  comparison,  in  which  he  left  out  manj 
considerations,  I  must  say  he  utterly  fieuled  to  conyey  to  you  why,  seeing  that  the 
"Bellerophon,"  built  three  or  four  years  ago,  has  her  armour  extencUng  6  feet  6  inches 
below  the  water — ^why  this  Taunted  "  Captain,"  which  is  now  building,  is  to  have  her 
armour  5  feet  below  the  water  line  only,  and  a  single  inch  thicker  only  than  in  the 
"  Bellerophon"  in  the  wake  of  hor  engines  and  boilers.  My  own  conviction  is — and  I 
speak  it  with  the  greatest  possible  regard  to  those  many  official  considerations 
which  weigh  upon  me  minds  of  the  gentlemen  who  constitute  Boards  of  Admiralty 
— I  say  my  own  feeling  is,  that  it  is  our  duty  to  make  progress,  and  not  to  go  back ; 
and  yet  Captain  Coles,  who  has  pointed  out  the  importance  of  the  armour  being 
carried  low  down,  has  himself  consented  to  accept  a  design  in  which  the  armour 
descends  5  feet  only  below  the  water  line,  in  a  ship  of  more  than  4^000  tons. 
Another  point  which  I  should  like  to  refer  to  is  in  connection  with  the  cost  of 
the  "  Bellerophon/'  I  feel  placed  at  a  disadyantage  in  this  matter,  not  so  much 
by  Captain  Coles,  as  by  a  sin^ar,  a  strange,  and  a  sad  conjunction  between 
what  I  belieye  to  be  an  excessive  Parliamentary  activity  on  the  details  of  ship- 
building, and  an  unfortunate  yielding  of  Admiralties  to  pressure  of  that  nature. 
The  sum  which  Captain  Coles  has  quoted  as  the  diJOTerence  between  the  cost 
price  of  the  "  Captain "  and  the  "  Bellerophon,"  amounting  to  nearly  £100,000, 
Wpens  to  include  an  item  of  over  £90,000,  which  does  not  belong  to  the 
"  Bellerophon "  at  all,  any  more  than  it  does  to  any  other  ship  constructed  in  the 
dockyards.  It  is  a  perfectly  abstract  sum,  based  upon  the  cost  of  our  dockyard  esta- 
blishments, and  yet  that  £100,000  has  been  charged  to  the  cost  of  the  "  Bellerophon.** 
I  must  say  it  does  sound  strangely  in  my  ears,  when  I  know  that  the  "  Captain"  is  to 
cost  precisely  the  same  as  the  "  Bellerophon,"  or  very  nearly  so,  and  when  we  know, 
moreover,  that  there  is  some  reason  to  conjecture  that  the  price  of  the  "  Captain"  has 
been  based  upon  the  price  of  the  "  Bellerophon,"  to  hear  it  said  that  the  one  ship 
cost  £100,000  more  tnan  the  other,  because  of  an  arbitrary  matter  ofaccount  which 
does  not  enter  into  the  cost  of  the  vessel  at  all. 

The  Chatkman  :  Is  not  this  the  charge  on  the  plant,  that  is  added,  and  which  is 
charged  for  of  course  in  Mr.  Laird's  account  ? 

Mr.  Reed  :  Permit  me  to  say  that  the  £100,000  includes  the  cost  of  chaplains 
and  a  thousand  other  things,  which  I  am  not  responsible  for.  It  is  admitted  to 
be,  by  persons  conversant  with  the  subject,  a  very  arbitrary  and  a  very  imfair  charge 
against  the  cost  of  the  ship. 

The  Chaibman  :  This  is  the  plant,  and  the  dockyard  expenses.  Mr.  Laird  must 
pay  for  his  officers  who  superintend  his  work,  or  it  would  cost  more. 
^  Mr.  Reed  :  My  contention  is  that  the  sum  is  perfectly  arbitrary  and  very  exces- 
sive. That  is  my  point ;  the  sum  included  in  CapUun  Coles's  figures,  is  35  per 
cent,  upon  the  total  cost  of  materials  and  labour.  There  may  be  gentlemen  here 
who  concur  in  the  justice  of  that  charge.  I  do  not  myself,  and  I  may  be  permitted  to 
express  my  dissent  from  it.  Again,  it  is  a  singular  circumstance  to  my  mind  that 
Captain  doles  should,  somehow  or  other,  whether  by  a  clearer  insight  than  I  can 
I|0S8ibly  attain  to,  or  by  some  other  gift,  I  do  not  know ;  but  he  certainly  has  the 
singular  capacity  of  seeing  enormous  merit  in  the  low  free-board  of  a  turret  ship  at 
one  moment,  and  yet  £uls  to  see  altogether  the  deplorable  disadvantages  of  that  low 
free-board,  which  are  not  less  evident.  Captam  Coles  has  read  to  you  a  series 
of  extracts  from  the  reports  of  the  Admirals  who  commanded  the  Channel 
squadron.  And  Captain  Uoles  has  singularly  enough  quoted  a  fact,  reference  to 
which  involves,  I  beheve,  some  oversight  on  the  part  of  one  of  those  gallant  officers, 
inasmuch  as  it  is  put  as  a  very  strong  point  against  the  "  Bellerophon,"  that  she  only 
fired  two  shots  when  the  ships  were  ordered  to  fire  fifteen.  Now,  the  report  itself 
distinctly  states  that  five  guns  were  cast  adrift  on  one  of  the  broadsides,  and  they 
fired  three  shots  each.  The  "  Bellerophon  "  only  fired  two  shots  altogether.  Why  ? 
Because  the  **  Bellerophon "  had  only  one  gun  on  each  side !  And  Captain  Coles 
knows  the  fiu;t,  because  he  told  us  later  on  in  another  connection,  that  the  **  Belle- 
rophon" was  the  only  ship  that  carried  the  twdve-ton  gun  in  that  squadron.    I  have 
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not  pe-read  this  report  with  the  care  which  such  important  docnmcnts  deserre ;  ltd 
my  impression  is,  that  that  fiict,  that  the  "  Bellerophon"  had  only  one  gun  on  each 
«ide  was — 

Captain  Scott  :  I  will  explain  that  at  the  next  meeting. 

Mr.  Besd  :  You  will  agree  with  me  that  it  was  no  serious  thing,  when  ttie  otiier 
ships  fired  three  shots  per  gun,  that  t^e  "  Bellerophon "  should  only  fire  two  ^ots 
with  one  gun.  But  what  I  want  to  draw  attention  to  is,  that  Captain  Coles  hn 
read  three  paragraphs  from  Admiral  Yelrerton's  report.  He  has  read  a  certain 
paragraph,  and  he  has  read  a  certain  sentence  which  precedes  another  sentence,  and 
ne  has  read  another  paragraph  and  another  sentence  which  succeed  that  other 
sentence.  But  the  sentence  itself  has  escaped  the  notice  of  Captain  Coles.  Perhsps 
you  will  not  be  at  a  loss  to  discover  the  cause  of  it  when  I  read  it.  It  relates  to  the 
polling  of  the  ships,  when  no  wooden  frigate  would  hare  thought  of  fighting  licr 
guns  at  the  time  ;  and  Admiral  Yclyerton  says : — "  I  do  not  allude  to  the  *  Wirem,' 
•*  for  the  sea  would  hare  washed  into  the  ports  of  her  turret,  and  swamped  ereay- 
"  thing  inside."  Now,  if  the  object  of  Captain  Coles,  or  the  object  of  any  other 
gentleman,  be  to  produce  a  momentary  or  temporary  impression  in  fayour  of  an 
invention  or  plan,  then  I  contend  that  there  is  no  reasonable  objection  to  offfer  to 
this  system  oi  quotation,  because  it  is  one  with  which  we  are  too  familiar,  which  is 
very  common,  and  which  is  I  presume  justifiable  on  the  ground  of  its  being  so 
imiversal.  But  if  it  be  the  object  of  Captain  Coles  to  impress  the  value  of  his  systeai 
upon  persons  who  are  respongible  for  the  adoption  of  it,  and  if  it  be,  as  I  really  think 
it  ought  to  be,  in  justice  to  his  own  plan,  liis  business  seriously,  measuredly,  and 
guardedly  to  represent  the  merits  and  the  demerits  of  his  system,  to  seek  to  get  it 
adopted  upon  its  merits  (for  that  it  has  many  merits  I  am  one  of  the  foremost 
persons  to  admit),  then  I  say  that  that  style  of  writing  papers  ought  to  be 
amended,  if  he  will  excuse  me  for  making  the  remark.  I  have  here  a  series  of 
notes  which  I  have  taken  during  the  reading  of  Captain  Coles's  paper,  which  are 
almost— I  really  am  sorry  to  make  such  an  observation — which  are  almost  beneath 
sqpious  consideration.  Of  such  a  character  is  the  remark  upon  the  coal-carrying 
power  of  the  "  Captain*'  and  of  the  "  Bellerophon."  The  **  Captain"  carrying  a  given 
quantity  of  coal,  and  the  "  Bellerophon,"  carrying  a  given  quantity,  we  are  told  that 
if  you  put  490  tons  more,  as  you  can,  between  the  decks,  the  "  Captain  "  can  carry  so 
much  more, — Captain  Coles  never  mentioning  that  you  can  put  490  tons  more  on  the 
"  Bellerophon,"  which  she  is  perfectly  capable,  and  far  better  capable,  of  carrying 
between  her  decks  than  the  other  ship.  I  do  not  consider  it  necessary  at  this  late  hour 
to  occupy  the  time  of  the  meeting  by  dwelling  upon  the  points  that  I  have  noted 
down.  But  I  am  in  a  position  to  say  this — I  am  very  desirous,  and  am  pleased  to  bar© 
the  opportunity  of  saying  this — that  it  is  a  great  delusion  and  a  great  mistake  to  sup- 
pose that  there  is  any  interest,  on  the  part  of  any  person  in  any  degree  related  to  the 
official  management  of  the  Navy  of  this  country,  adverse  to  the  adoption  of  the  turret 
principle.  I  certainly  have  no  such  interest.  I  went  to  the  Board  of  Admiralty 
with  the  complete  desi^  of  the  "  Bellerophon "  in  my  hand.  I  tendered  that 
to  the  Board  of  Admiralty.  And  when  some  opposition  was  offered  on  the 
ground  of  the  magnitude  of  the  guns,  I  entreated  that  that  ship  mi^ht  be  built 
instead  of  another  wooden  ship,  which  had  been  sanctioned  by  Parliament  to  be 
plated  with  armour.  The  Admiralty  yielded  the  point,  and  my  ship  was  built>  but 
I  have  never  received  a  single  sixpence  for  the  design  of  the  "  Bellerophon ;"  and 
yet  people  speak  of  me  as  having  an  interest  in  opposing  the  turret  system.  I  »y 
it  is  too  bad,  when  the  sole  reward  and  the  sole  emoluments  have  been  all  on  one 
side,  that  in  a  question  of  this  magnitude,  official  persons  who  have  received  nothing, 
should  be  put  in  the  disadvantageous  position  of  being  represented  as  interested 
opponents  of  the  turret  principle.  Now,  I  am  not ;  I  am  an  advocate  for  its  adoption. 
I  will  go  so  fer  as  to  say  that,  if  Captain  Coles  will  do  with  me,  personally,  what 
he  has  done  with  Messrs.  Laird — if  he  will  acknowledge  the  inevitable  conditions  of 
the  problem,  and  work  with  me  on  those  conditions,  1  will  to-operate  with  him ;  but 
if  Captain  Coles  will  demand  of  designers  so  much  moie  tnan  is  possible,  and  if  he 
will  repudiate  a  design  from  myseS",  and  then  accept  ne^irly  the  same  design  t^ 
years  later  from  somebody  else,  then  I  say  there  is  no  rapid  progress  in  store  for  the 
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w-constraction  of  tihe  "Royal  Navy  on  his  plan.  Because,  'while  I  am  an  admirer  of  the 
NftTT,  I  hope  that  all  the  gallantly  does  not  belong  to  the  Navy,  but  that  a  civilian 
may  be  considered  to  have  some  sense  of  integrity  and  some  consciousness  of  the 
respect  due  to  him  and  to  his  position.  I  will  only  trespass  a  short  time  fuHher  upon 
Tour  notice.  I  will  not  say  one  word  in  defence  oi  a  gaUant  officer,  under  whom  it  has 
been  my  great  privilege  and  pleasure  to  serve  for  several  years — ^Admiral  Robinson,  the 
Controller  of  the  Navy.  It  is  not  my  duty  to  defend  Admiral  Robinson,  and  I  will  not 
attempt  it.  But  I  will  beg  the  privilege  of  saying  this,  that  Admiral  Robinson  is  a  very 
able  and  very  zealous  officer ;  that  the  criticisms  which  have  been  passed  this  evening 
are  er  parte  and  inresponsible.  When  I  say  "  irresponsible,"  I  mean  that  they  have 
not  that  responsibility  which  they  would  carry  if  they  were  intended  to  be  a  direct 
instigation  to  official  action ;  they  are  irresponsible  in  that  degree,  and  in  that  respect. 
Tfow  I  will  only  ask  the  gallant  officers  present,  who  are  brother  officers  of  Admiral 
Robinson,  to  bear  in  mmd  that  they  have,  in  him,  an  officer  of  great  ability  and 
great  zeal ;  and  ex  parte  statements  with  regard  to  him  ought  not  to  be  received 
with  derision  on  the  part  of  any  of  the  company  present.  I  mention  that  because  I 
observed  an  occasional  smile  at  extracts  from  Admiral  Robinson's  report.  I  can  only 
say  it  would  be  well  for  the  country  in  the  past,  and  for  the  country  in  the  future,  if  all 
official  persons  were  as  capable  and  as  zealous  as  Admiral  Robinson  has  been.     Now, 

rrmit  me  to  express  a  last  regret.  I  had  hoped,  when  I  came  here  this  evening — and 
may  be  permitted  to  say  tlmt  Captain  Coles  was  so  kind  as  to  set  aside  any  little 
asperities  which  may  have  possibly  been  imagined  to  have  existed  in  the  past,  and  to 
favour  me  with  a  ticket  in  addition  to  that  which  I  received  from  the  Institution 
— ^I  came  here  in  the  strong  hope  that  we  were  about  to  hear  for  the  first  time  a  veiy 
impartial  and  a  very  careful  statement  of  the  merits  of  the  turret  principle,  which 
are  certainly  due  to  its  present  position.  Do  not  let  officers  suppose  that  I  myself 
—and  I  am  but  a  subordinate  officer  of  the  Admiralty,  a  civilian  officer,  and  there 
are  many  gallant  officers  at  the  Admiralty  above  me,  influencing  me  and  controlling 
me — do  not  imagine  that  even  I  am  insensible  to  the  enormous  value  of  being  able 
to  put  a  gun  through  a  small  port,  and  of  being  able  to  bring  it  to  bear  through  a 
kuve  arc  on  the  enemy,  or  insensible  to  the  many  advantages  pointed  out  by  Captain 
Coles.  But  I  am  bound  to  be  guided  by  facts  ;  and  I  must  say  it  is  a  most  extra- 
ordin^  ikuna  that  Captain  Coles  thought  himself  justified  in  putting  a  small  ship  like 
the  "  Wyvenr  *  alongside  a  broadside  ship,  and  telling  you  d^iberately  that  7*  repre- 
sented the  rolling  of  the  turret  ship,  and  20°  represented  the  rolling  of  the  broadside 
ship.  The  fact  is,  that  the  "  Wyvem"  is  one  of  the  very  worst  rollers  in  the  squadron. 
The  "  Achilles"  is  a  land  batteir,  and  the  '*  Bellerophon"  is  a  large  approximation  to 
a  land  fortification,  as  compared  with  that  rolling  structure  the  "  Wyvem,"  which  is 
eontinuaOy  under  water.  That  I  may  not  be  supposed  to  be  speaking  without  my 
book,  I  ^t11  simply  say  that  that  opinion  is  amply  confirmed  by  the  reports  of  the 
officers  who  commanded  the  squadron.  It  is  the  feet  that  the  "  Wyvem"  was  one  of 
the  very  worst  rollera  in  the  whole  squadron.  I  should  like  to  say  in  your  presence. 
Sir  [to  the  Chairman,  Captain  Fishboume],  who  have  made  the  rolling  of  ships  a 
scientific  study  for  a  long  time,  that  it  must  be  obvious  that  the  roUing  of  ships  does 
not  exclusively  depend  upon  the  freeboard.  As  regards  a  height  of  two  or  three 
fi?et,  I  perfectly  admit  and  know  fiill  well  that  the  "  Monitor"  is  the  steadiest  form 
of  ship  that  you  can  possibly  hare.  Inherently  she  is  so.  And  although  the 
"Achilles"  rivals  the  *' Miantonomoh"  in  steadiness,  and  is  certainly  not  a  turret 
ship,  still  I  am  prepared  to  admit  that  the  turret-ship  has  advantages  in  that  respect 
when  the  freeboard  is  so  low  as  in  the  American  monitors.  But  when  you  come 
to  four  or  five  feet  in  a  small  vessel,  like  the  "  Wyvem,"  you  do  not  get  the  steady 
platform ;  you  do  not  get  that  imaginary  dry  platform,  so  comfortable  and  so  safe 
under  all  conditions  $  but  you  get  a  ship  with  the  seas  rolling  over  her  and  swamping 
the  guns  ;  in  fact,  a  ship  so  bad,  that  Admiral  Yelverton  expressly  says  he  does  not 
eondescend  to  mention  her.  As  at  the  beginning,  so  at  the  end,  I  decline  abso- 
lutely the  position  of  being  an  opponent  of  the  turret  ^stom.  If  my 
observations  are  taken  in  the  spirit  in  which  they  are  offered,  I  think  I  shall 
be  taken  by  impartial  persons  to  be  as  good  a  friend  of  the  turret  system  as 
other  pertons.     It  is  a  piece  of  ancient  philosophy  that  the  friends  who  point 
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out  our  faults  are,  after  all,  our  best  firiends.  I  liave  always  been  and  almiTi 
shall  be  most  anxious  to  co-operate  with  Captain  Ooles ;  and  I  think  I  am  not 
an  insubordinate  officer  of  the  Admiralty.  I  shall  be  only  too  proud  to  act  under 
authority  in  endeayouring  to  bring  this  question  to  a  proper  bearing.  I  will  onlf 
further  say  that  Captain  Coles  veiy  early  in  his  paper  used,  a  remark  which  I  obJ€«t 
to.  He  spoke  about  the  persons  in  office  who  resist  the  speedy  adoption  of 
his  principles  as  the  "  anti-turret  party."  Now  do  pray  remember  that  the  late 
Admiral^  did  not  inyent  broadside  ships.  Broadside  ships  haTo  existed  for  a^ 
Captain  Coles  is  the  innovator,  and  it  is  the  duty  of  the  innoyator  to  show  that  the 
old  system  is  bad.  He  comes  forward  with  a  new  inrention,  and  beainse  those  id 
office  have  not  so  much  confidence  in  it  as  he  has  himself,  he  calls  them  i 
"  party."  This,  I  think,  is  absurd.  It  is  the  too  ardent  adyocates  of  turrets  wbo 
form  a  "  party,"  and  they,  not  we,  are  partisans. 
The  discussion  was  then  adjourned  till  the  following  eyening  at  eight  o'clock. 


Adjoukned  Dibcussion. 
Thursday  Evening,  May  2,  1867. 
Captain  FISHBOURNE.  R.N.,  in  the  Chair. 

The  Chaibkak  :  I  haye  no  doubt  tou  wiQ  think  it  desirable  to  confine  the  dis* 
cussion  as  much  as  possible  to  the  pomts  raised  in  the  ixtper,  and  I  therefore  propose 
that  Captain  Coles  should  read  us  the  conclusions  that  he  has  come  to. 

Captain  Coles  read  the  following  conclusions  : — 

**  In  conclusion,  it  is  obyious,  I  Mieye,  that  by  lowering  the  freeboard  to  the  mioi* 
mum,  the  following  adyantages  are  obtained,  yiz. : — 

"  1st.  A  steadier  gun  platform,  and  incidentally  less  risk  of  being  stntck  bek)«r 
plating  whilst  rolling  in  a  seaway,  as  well  as  the  power  of  fighting  these  heavy  gvms 
m  a  seawirr. 

'*  2nd.  Diminution  of  area  to  be  plated  makes  smaller  yessels  and  thicker  plates 
practically  ayailable. 

"  3rd.  Diminution  of  target  and  increased  thickness  of  plates,  both  incident  to 
lowering  the  free  board,  seem  the  only  effectual  means  of  resisting  the  advances  of 
modem  guns  and  projectiles. 

"  4th.  Less  expense  in  the  first  outlay  to  produce  these  costly  ships,  since  lesi 
tonnage  is  required,  and  fewer  men,  making  it  practicable  to  man  more  ships  in  time 
of  war. 

"  The  disadyantages  often  alleged  to  be  incidental  to  a  low  free  board,  yix.,  discom- 
fort to  the  ship's  company,  is  obviated  in  yessels  of  every  class  by  moans  of  a  hum'* 
cane  deck,  such  as  I  have  described  in  figs.  6, 7, 8,  and  9.  I  would  also  observe  that 
the  recent  improvements  in  guns  and  projectiles  have  increased  the  risk,  previons] j 
very  ^at  to  vessels  with  high  free  board  and  central  casemated  batteries,  from  the 
entermg  of  the  shell,  either  through  their  large  ports,  or  through  their  weak  side*, 
and  this  is  a  risk  winch  thero  is  no  means  of  obviating  in  broadside  ships. 

**  Disregarding  for  the  moment  aU  other  considerations  than  the  comfort  of  the 
ship's  company,  it  still  seems  questionable  whether  any  increased  comfort  in  time  <^ 
peace  from  a  high  free  board,  is  not  more  than  counter-balanced  by  their  greatly 
incroased  weakness  from  the  cause  I  have  mentioned,  in  time  of  war." 

Captain  Scott,  R.N. :  Mr.  Chairman  and  Gentlemen,  the  lecture  we  have  had  is  to 
important,  that  I  think  it  necessanr  to  follow  the  principal  points  terialimy  being  as 
brief  as  possible  on  each ;  and,  with  that  view,  I  wul  first  remark  that  we  all  of  course 
speak  ot  what  we  are  full  of:  "  Out  of  the  fulness  of  the  heart  the  mouth  speaketb." 
So  Captain  Coles  speaks  of  his  proposed  turret-ships,  and  exhibits,  as  yon  see,  eight 


Digitized  by 


Googk 


•      THE  TURRET  V.  THE   BROADSIDE   SYSTEM.  463 

or  nine  specimens.  There  is  the  "  Captain/'  now  building.  But  we  must  remember 
that  the  rapidity  of  improrement  is  Terj  great  indeed,  and  therefore  the  comparison 
between  snips  building  with  those  not  only  built,  but  also  in  commission,  is 
manifi^stlj  unfair.  For  a  fair  comparison  wo  must  compare  each  idea  of  the  turret 
«lup  at  a  particular  time  with  the  broadside  ship  of  the  same  time,  or  else  wo  do  not 
get  the  tarue  comparison.  The  broadside  ships  are  being  dereloped  day  by  day  quite 
as  much  as  the  turretHihips  are  being  developed.  I  think  I  shall  be  able  to  show 
that  the  whole  principle  of  the  broadside  ships  has  been  considerably  improred. 
We  must  not  be  tied  down  to  that  comparison  which,  if  Captain  Coles  will  allow 
me  to  say  so,  he  has  so  constantly  made  with  broadside  ships,  and  now  makes  of  the 
"  Achilles,"  a  yessel  built  years  since,  and  armed  with  68-pounders,  against  turret 
ships  armed  with  the  heavy  guns  that  are  now  carried.  When  these  broadside 
Tfssels  were  designed,  there  was  no  such  gun,  therefore  they  could  not  be  designed 
hr  what  did  not  exist.  In  order  to  have  a  fair  judgment  on  the  subject,  it  is  neces- 
nrj  to  bear  all  these  points  clearly  in  mind.  Now,  of  the  Channel  squadron  the 
reports  are  seemingly  unfavourable.  Tou  heard  them  read  last  night ;  the  most 
un&vonrable  parts  of  them  were  read,  but  why  were  they  unfavourable  P  because 
the  guns  were  mounted  on  the  obsolete  plans  of  1864  and  1865.  We  had  gone  into 
a  new  system  of  artillery,  but  we  had  stuck  to  our  old  carriages,  tinkered  up,  it 
being  probably  thought  they  would  be  cheap,  which  they  were,  and  very  bad  at  the 
same  tune,  Now,  to  show  that  this  view  is  fully  borne  out,  I  have  to  revert  to  the 
opinions  of  the  different  Officers,  and  without  saving  that  they  are  verbalimf  I,  as 
<me  of  those  who  commanded  a  vessel  during  this  time,  and  knowing  well  what 
passed  in  the  vessels,  hearing  the  opinion  of  eiush  Captain,  can  give  a  tolerably  clear 
idear— at  any  rate,  I  ought  to  be  able  to  give  you  a  clear  idea — of  their  opmions. 
Kow  I  find  that  the  Captain  of  the  "  Hector"  reports  that  the  compressors  were  not 
to  be  depended  upon,  and  that  the  train  whips  carried  away,  the  compressor  should 
hold  the  gun  on  recoil,  and  the  train  whip  snould  run  the  gun  in  ;  so  that  the  two 
principal  things  for  working  the  guns  were  not  to  be  depended  on.  The  Captain  of 
the  **  Achilles  also  says  the  compressors  were  unreliable.  The  Captain  of  the  **  Lord 
Clyde"  says  that  the  running  in  and  out  gear  is  bad ;  there  was  no  control  over  the 
guns.  The  Captain  of  the  "  Pallas"  wishes  pauls  fitted  to  prevent  the  guns  getting 
adrift  And  as  to  the  '*  Research,"  I  have  no  hesitation  in  stating  that  her  gims 
did  get  adrift,  and  I  showed  the  reason.  Can  it  be  surprising  that  with  the  fittings 
I  have  just  mentioned,  those  old  fittings,  and  with  such  a  tremendous  swell  as  there 
WIS  running  at  the  time  of  the  special  trial,  that  the  guns  could  not  be  fought  satis- 
fcctorily  ?  When  has  it  ever  been  attempted  to  fire  guns  under  similar  circum- 
stances ?  It  must  be  remembered  that  the  Admiral  expressly  states  in  his  report 
that  none  of  our  wooden  frigates  would  have  thought  of  opening  their  ports  in 
such  weather ;  and  here  were  those  vessels  laid  purposely  broadside  to  the  swell, 
and  attempts  made  to  fire  the  guns  with  the  old  fittings,  and  therefore  the  result 
^VBS  not  satisfactory.  The  explanation  is  as  simple  as  possible.  But  to  compare  this 
weather,  when  the  men  could  scarcely  stand,  with  the  weather  in  which  the  "  Royal 
Sovereign"  guns  were  tested,  is  absurd.  She  was  merely  tested  in  the  Channel ;  and 
here  were  those  broadside  vessels  rolling  about  in  the  very  worst  swell  that  could 
be  found  in  the  Atlantic.  Now  as  to  the  "  Bellerophon*s  firing  only  two  roiinds, 
which  have  been  very  much  dwelt  upon,  the  "  Bellerophon"  went  to  sea  before  her 
gun  carriages  were  ready.  She  had  two  guns  on  board  ;  one  of  them  was  moimted 
on  Armstrong's  competitive  carriage,  which  had  competed  with  mine,  and  fired  some 
sixty  rounds  ;  and  tne  other  was  mounted  on  a,  wooden  carriage,  so  weak  that,  after 
one  or  two  rounds  before  the  ship  went  out,  thev  decided  that  it  was  unsafe  to  fire 
it  any  more  ;  so  that  gun  could  not  be  fired.  In  the  other  case  of  the  gun,  its  car- 
riage had  been  taken  out  and  restored,  and  then  no  person  could  adjust  Armstrong's 
compressor.  At  the  first  round  fired,  the  g^un  came  in  flying.  The  compressor  was 
•crewed  up  again,  and  the  same  thin^  happened.  Nobody  could  adjust  it,  or  perhaps 
from  the  effects  of  the  competition  its  holding  powers  were  gone.  Whatever  was 
the  reason,  the  second  time  of  its  acting  in  that  violent  wa^,  there  being  no  power 
to  control  it,  the  Captain  wisely  determined  not  to  fire  agam,  but  he  says  expressly 
he  could  have  very  easily  fought  his  guns  even  at  that  time.   I  am  sorry  the  Captain's 
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reporta  aire  not  printed,  becauBo  he  so  deddedhr  eaji  ihi^  ISow  when,  ba  I  ha^ 
shown,  the  Admiral  speaJis  of  ^uns  badly  mounted,  it  was  what  «»#,  not  what  it  aet  Uv 
present  time.  What  vxu  is  smiply  this,  that  the  ports  wore  ohU^^  to  be  opened  to 
load  the  guns ;  what  is,  that  we  can  lower  our  ports  down  in  a  sea-way,  and  load 
through  Sue  scuttles,  and,  with  the  training  gear  that  is  to  be  applied,  Uus  will  be 
effect^  very  easily,  and  Uiese  guns  will  be  nr^  with  great  rapidi^,  fieur  quicker  thAB 
any  firing  in  the  turret,  as  I  slmll  presently  show.  &  that  you  see  what  Oaptain 
CToles  so  mu(di  insists  upon,  as  to  the  powder  being  kapt  dry,  is^aetuaUy  being  oarmed 
out.  The  port  is  closed,  there  is  simptly  a  scuttle.  Then,  with  the  new  fittings,  the 
guns  are  run  out  rapidly.  There  wiU  be  no  difficulty  in  ta-aining  the  guns,  and 
elevating  as  they  go  out,  and  thus  the  guns  can  be  kept  beanng  upon  the  obieci 
The  ci^tain  of  the  gun  has  plenty  of  space,  and  is  enabled  to  see,  and  he  fires  wken 
the  ffun  is  upon  the  object.  Now,  with  reference  to  the  size  a£  ports  :  in  the  *'  KiaO" 
taur  the  port  was  filled  up,  so  that  it  was  only  2  feet  9  inches  deep^  and  2  feet  wide, 
and  the  gun  then  trained  30  degrees  each  way.  There  was  no  difficulty  at  all  found 
in  pointing,  and  the  practice  was  exceedingly  satisfactory.  With  the  "  BeUa- 
ropnon*'  the  lower  part  of  the  port  was  dosed  up,  and  narrowed  to  2  feet  1  indi, 
and  the  gun  trained  3i  degrees  each  way.  This  carriage  is  on  board  at  U^  pieseat 
time.  Some  Officers  probaUy  haye  seen  it ;  at  amr  rate  they  will  be  enabled  to  aee 
it,  if  they  wish.  There  is  another  reason  why,  as  I  sud  before,  the  ports  can  be  cLoaed 
up,  as  all  that  you  want  is  sufficient  height  of  gun  to  fire  over  the  lower  port  dU 
you  can  use  au  elevating  and  depressing  carnage.  I  shall  presently  show  the  advan- 
tage that  it  would  give  the  broadside-ship,  and  then  the  gun  goes  doser  out  in  the 
broadside  than  in  the  turret.  There  you  see  a  diagnm  of  the  turret.  I  am  not 
able  to  bring  it  in  front,  but  you  will  at  once  see  that  in  the  turret  the  gun  would  be 
further  out.  Therefore  £>r  the  same  sized  port,  you  would  get  less  devation  and 
depression  in  the  turret  than  you  do  with  the  broadside  {  and  the  turret's  port  will 
be  found  a  very  little  smaller  than  the  port  was  in  the  "  Minotaur  "  when  it  was 
closed  up  in  the  manner  I  speak  of.  As  to  the  gun*s  recoil,  which  Captain  Coles 
thought  to  be  limited  to  coming  in  six  inches,  I  may  inform  him. 

detain  Coles  :  I  did  not  say  coming  in  six  inches.  I  said  ux  indies  inside  the  port 

Captain  Soott  :  In  the  *'  Minotaur "  the  gun  was  allowed  to  come  in  8  i&eit  6 
inches.  It  came  in  3  feet  6  inches  clear  of  uie  side.  That  was  found  a  ereat  deal 
more  than  was  necessary,  so  the  ^un  ^  that  carriage  b  now  not  allowed  to  come 
in  more  than  18  inches,  clear  of  uie  port ;  and  that  gives  a  mean  of  about  a  fi>ot, 
uid  there  is  not  the  slightest  difficulty  in  loading.  Now,  as  to  seeing  all  round  in 
tJie  turret  when  that  figure  gets  up  and  looks  round,  and  sees  a  ship,  it  cannot  be 
supposed,  for  one  instant,  that  you  are  to  depend  on  him,  that  is^  on  the  captain 
of  me  gun  for  picking  out  his  ship  and  fixing  at  it.  Why,  in  a  general  aotioa, 
you  would  have  one  captain  of  a  gun  firing  at  a  friendly  vessd,  and  anoUier  captain 
firing  at  the  enemy.  It  must  be  under  the  direction  of  the  Officer  of  the  quarters^ 
who  must  be  told  in  general  terms  where  the  vessels  are,  and  to  look  out  for  those 
vessels.  In  fSeu^  if  a  seaman  exerdses  his  individual  ideas  on  the  sul^ject,  you  will 
have  the  greatest  possible  confusion.  Therefore  I  think  that  rmuark  as  to  the 
advantage  of  the  captain  of  the  turret  gun,  getting  up  and  looking  round,  is  wally 
an  imaginary  advantage.  I  believe  that  the  "  Captain's  "  post,  or  the  gun  in  the 
**  Captain "  is  Hi  feet  out  of  the  water.    Am  I  right? 

Captain  QoLSS :  Yes. 

Captain  Scott  :  Very  well,  the  gun  in  the  **  Monarch''  is  to  be  17  ieet  out 
of  the  water — that  vessd  which  is  sO  much  objected  to.  Now,  in  Admiral 
Ydverton's  report,  at  pace  7)  he  states,  ''The  turret^ystem  of  anning  a  ship 
"  would  have  a  great  triumph  on  this  occasion,  for  there  is  no  doubt  that  a 
"  sea-going  turret-ship,  sav  12  or  14  feet  out  of  the  water,  would  have  ibu^ 
"  her  guiLS  without  the  slightest  difficidty,  and  have  fired  easily  six  shot  to  eveiy  one 
"  from  our  broadside-ships.  I  do  not  here  allude  to  the  *  Wyvexn,'  for  the  sea  would 
"  have  washed  into  the  ports  of  her  turrets  and  swamped  evenrthing  inside."  Th» 
Adnural  here  expressly  points  out  that  it  is  a. vessd  with  high  fr^Moard—a  ^^f^ 
whose  gun  would  be  17  feet  out  of  the  water,  which  is  pzedsdy  what  the  "  MoaanikV* 
is,  that  would  have  had  an  advantage  over  hia  squadron. 
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Tbe  CHAlBKAy :  I  do  not  tihink  it  is  so  siwted  there.    It  says  *'  the  gun." 

Captain  Scott  :  It  does  not  say  "  the  gun."    It  aays^  *'  a  sea-going  tmret-ship, 
say  12  or  14  feet  out  of  the  water." 

The  Ghaibjcak  :  Bead  the  whole  of  it. 

Captain  Scorr :  "  There  ia  no  doubt  tliat  a  sea-going  turret-ship,  say  12  or 
*'  14  feet  out  of  the  water,  would  liave  fought  her  guns  without  the  slightest 
«  diffieulty,  and  have  fired  easily  six  shot  to  every  one  from  our  broadside- 
*^  ships.  I  do  not  here  allude  to  the  *  Wy rem/  for  the  eest  would  have  washed  into 
"  the  porta  of  her  turrets  and  swamped  eyerrthing  inside."  But  the  sea  in  the  same 
manner  will  roll  oxer  the  "  Captain's  "  deck  with  a  low  freeboard,  and,  to  use  the 
words  of  the  Admiral,  "  swamp  everything  inside  her  turrets."  The  very  iiicline  of  her 
deck  will  tend — ^wiU  materially  assist  this  action.  Look  at  a  breakwater,  and  see  how 
the  sea  rolls  over  it ;  but  on  drof^oing  the  port,  as  you  can  in  broadside-ships,  and 
loading  throu^  the  scuttle,  the  whole  weight  of  the  sea  may  come  flying 
against  the  port,  but  it  cannot  sweep  over  the  deck  and  swamp  everything 
inside.  I  turn  again  to  the  Admiral's  report— to  pages  2  and  5,  to  see  the  value 
of  the  vessel  with  the  low  freeboard.  "  On  both  these  occasions  I  was  abde  to 
"  judge  of  the  performance  of  the  squadron,  blowing  hard  wibh  a  heavy  sea,  and 
"  have  no  hesitation  in  saying,  that  under  all  the  drcumstanoes  of  bad  weather  ux 
"  the  Atlantic,  I  see  no  reason  to  apprehend  that  the  ships  of  this  squadron  would 
'*  make  worse  weather  of  it  than  any  of  our  hne-of-battle  ships.  I  must,  however, 
''make  two  exceptions  to  this,  namely,  the  *  Hector'  and  'Wivem,'  neither  of 
"  which  are,  in  my  opinion,  in  their  present  condition  safe  in  bad  weather ;  the 
**  <  Hector,'  from  the  mfficulty  (if  not  impossibility)  of  getting  rid  of  the  water  she 
'^  would  be  certain  to  ship,  ifcaught  in  a  cross  sea  caused  by  a  sudden  shift  of  wind ; 
"  and  the  '  Wivem,'  from  being  so  low  in  the  water,  Uutt  with  the  everyday  Atlantic 
"  Bwell  only,  she  is  compelled  to  be  battened  down,  if  not  head  on  to  it,  and  even 
"  then  the  sea  breaks  over  her  deck  in  a  way  that  renders  it  a  service  of  danger  for 
"  the  men  to  pass  along  it.  On  reaching  the  cruizing-ground  she  was  soon  short  of 
"  coal,  and  I  was  obliged  to  send  her  to  Bantry  to  fill  up  ;  but  the  experience  I  had 
*'  of  her  performance  up  to  that  time  convinced  me  of  ner  unfitness  to  keep  the  sea, 
"  and  I  ordered  her  to  remain  at  Bantry  untU  the  end  of  the  cruise,  when  she  joined 
«  me  having  to  put  back  on  one  occasion  in  the  &ce  of  a  strong  south-easter.  I  was 
"  subsequently  mfbrmed  by  Captain  Burgoyne,  that  on  the  occasion  of  steaming  down 
*'  Channel,  this  vessel  had  two  of  her  fires  partly  extinguished  through  shipping  a 
"  heavy  sea,  which  circumstance  has  alretuly  been  reported  to  their  Lordships.  The 
"  *  Wyvem '  does  little  imdcr  sail,  and  is  totally  unfit  for  the  duties  of  a  sea-going 
'*  vessel^  but  she  is  well  adapted  for  coast  defence."  Now,  I  was  one  of  those  pre- 
sent who  saw  the  "  Wyvem's"  pitching  and  rolling,  and  certainly  she  did  it  to  a  very 
considerable  extent.  She  had  netting  triced  up  on  each  side,  and  on  one  occasion  a 
heavy  sea  rolled  on  board  of  her,  and  when  it  left,  the  men  were  caught  in  one  of  the 
nettings,  like  fish,  safelv  bagged  and  brought  back.  Again  the  helmsmen  could  not 
pass  ak>ng  the  deck  without  a  wetting  in  ordinary  weather.  As  to  the  "  Wyvem,"  the 
Admiral  hirther  says,  **  This  vessel  could  never  have  been  intended  as  a  cruizing  or  sea- 
'*  going  ship,  for,  ^though  she  is  buoyant  and  rises  to  the  sea,  yet  from  her  being  so 
"  very  low  m  the  water,  it  rushes  up  her  sides  over  all,  and  when  broadside  to  the  sea, 
**  it  is  impossible  to  move  about  on  her  decks  without  the  risk  of  being  washed  over- 
"  board.  At  sea  she  is  almost  always  battened  down,  to  the  exclusion  of  air  in  the 
"  engine-room  and  stoke-hole.  Under  sail  she  does  very  little,  and  her  stowage  of 
"  ooal  is  limited."  I  will  make  one  remark  with  re8{)ect  to  her  stowage  of  coal — ^when 
Captain  Burgoyne  filled  up,  being  ordered  to  rejoin  the  squadron  the  last  time,  he  did 
not  oonsiderit  safe  to  take  in  the  whole  quantity  of  coal,  and  therefore  took  consider- 
ably short  of  the  quantity.  The  report  continues :  '<  If  the '  Wyvem'  had  to  cross  the 
"  Atlantic,  I  woud  suggest  that  she  be  fitted  with  a  fore  and  aft  bridge,  like  the 
'*  '  Miantonomoh,'  and,  like  that  vessel,  be  escorted  by  a  poweiful  steamer."  Now, 
if  the  "  Wyvem"  was  not  built  to  cross  the  Atlantic,  and  operate  along  a  stormy 
coast,  for  what  on  earth  was  she  bmlt  ?  Kext  with  regpofd  to  sail  power,  so  necessary 
in  cruizing.  As  you  see  Captain  Coles'  imaginary  vessels,  because  I  must  call  them  ' 
so,  are  to  have  litUe  or  none.    I  suppose  I  make  no  mistake,  howeyer,  in  saying  that 
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those  are  sails  (pointing  to  diagrams).  They  cannot  be  the  sails  of  a  boat  hoisted  in 
the  centre  of  the  ship.  I  see  they  are  the  ship's  sails,  but  on  the  horricaneHleck 
shown,  would  there  be  room  to  work  a  yessel's  sails  properly  ?  I  ask  any  one  to 
look  at  the  amount  of  room  on  that  hurricane-deck  to  work  a  ressel  under  s^ 

Captain  Coles  :  24  feet  broad. 

Captain  Scott  :  As  respects  the  value  of  sail  power,  I  may  mention  that  the  "Ec- 
search"  was  ordered  to  rejoin  the  squadron.  Of  course  the  "Research"  hadrerT 
small  steam-power,  and  so  the  squadron  steamed  away  and  left  m&  bdund.  I 
could  not  help  myself.  But  being  ordered  to  rejoin,  and  steaming  out  of  Coik, 
just  as  I  got  abreast  of  Daunt*s  rock  the  vessel  broke  down.  In  the  evemng, 
the  Admiral  had  said  to  me,  the  weather  was  so  bad,  and  there  was  such  a 
nasty  sea  on,  he  thought  I  had  better  not  go,  but  if,  in  the  morning,  I  wu 
still  anxious  to  leave,  1  might  go,  so  I  went.  There  was  a  very  nasty  sea,  a  tum- 
bling sea,  close  to  Daunt's  ICock.  We  were  makinr  a  dose  shave  of  it,  for  we  could 
not  afford  to  bum  much  coal.  I  thought  it  possible  that  the  **  Research's  "  passage 
would  be  timed,  and  immediately  made  sail.  We  wore  at  once  sharp  round  dose  to 
the  rock  and  stood  over  across  to  the  other  side  and  worked  out  under  sail  against  die 
breeze  and  against  the  tide.  There  we  were  beating  to  windward  some  hours,  until 
the  Engineers  repaired  the  valve,  which  had  broken,  and  then  we  went  on  a^ain, 
steaming  and  sailing.  Now  there  is  a  case,  in  which,  if  the  vessel  had  not  had  sailing 
power,  I  do  not  know  what  she  could  have  done.  We  could  not  have  anchored  off 
Daunt*s  Rock.  We  must  have  gone  ashore  there.  Next  as  to  the  accommodation  of 
the  turrets,  I  will  turn  to  page  169,  in  the  House  of  Commons  Retium  on  Turret- 
ships,  and  read  to  you  what  is  said,  because  there  is  nothing  Hke  what  is  official 
as  to  matters  of  met :  "  The  space  occupied  by  the  turrets  and  the  absence  of 
**  gun  decks,  renders  it  difficult,  if  not  impossible,  to  provide  properly  for  the 
"  accommodation  of  officers  and  ship's  company ;  while  the  necessary  deameas  of 
"  the  upper  deck  prevents  her  from  carrying  the  requisite  proportion  of  boats, 
"  spare  spars,  and  other  gear,  which  must  ever  form  a  necessary  part  of  the 
**  equipment  of  a  man-of-war.'* 

Captain  Coles  :  What  report  is  this  P 

Captain  Scott  :  That  is  what  Admiral  Key  gives  as  a  summary,  and  places  in 
the  hands  of  Gbvemment  as  an  official  document  summing  up  all  those  pomts. 

Sir  Fbedeeick  NiOHOuaoN :  It  b  the  Report  of  the  Earl  of  Lauderdale's  Com- 
mittee. 

Captain  Scott  :  Yes,  the  Earl  of  Lauderdale's  Committee,  I  have  read  from 
the  paper,  because  I  wish  to  go  point  by  point  through  it.  The  turrets  are 
deficient  in  offensive  power,  because  they  are  too  low  to  fire  down  upon  torpedoes 
which  will  be  largely  employed,  I  doubt  not,  in  future  warfare.  You  see  the  deck 
of  the  turret  ship  is  also  in  the  way.  The  amount  of  depression  the  turret  gps 
are  calculated  to  give  is  only  5  degrees,  and  from  this  small  amount  of  depression, 
and  being  so  low  in  the  water,  they  lose  the  valuable  point  of  being  able  to  fire  dotn 
not  only  through  a  torpedo,  but  through  any  other  vessel  alongside  of  them.  The 
decks  of  vessels,  up  to  the  present  time,  are  not  armoured,  therefore,  I  think,  the 
height  of  the  gun  is  a  very  great  advantage  in  enabling  you  to  fire  down  on  a 
vessel  that  may  be  alongside.  Secondly,  the  turrets  fire  very  slowly,  because  space 
is  limited.  If  you  look  at  that  diagram,  you  will  see  at  once  what  a  small  amount  of 
space  there  is  for  loading.  These  (pointing)  are  two  600-pounder8,  I'beHevethe 
turret  is  the  size  of  that  "vniich  is  to  be  in  the  **  Captain ;"  and  the  general  arrange- 
ments are  the  same. 

Captain  Coles  :  What  is  the  diameter  of  that  turret — the  interior  diameter? 

A  Membeb  :  It  is  probably  25  feet. 

Captain  Scott  :  It  is  in  proportion  to  the  size  of  the  gun.  I  will  tell  you  what  it 
is  taken  from.  I  succeedea  some  time  ago  in  getting  a  sketch  of  the  turret  devised 
by  you  at  the  end  of  1865  for  two  600-pounders,  it  was  sent  up  to  the  Admiralty. 
This  is  the  exact  copy  of  it. 

Captain  CoLES  :  That  is  not  the  "  Captain's.'* 

Captain  Scott  :  It  is  very  similar  to  it  ? 

Captain  Coles  :  No. 

Captain  Scott  j  If  you  say  it  is  a  foot  larger  or  smaller,  I  will  take  it  at  that 
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OipUin  Coles  :  It  makes  a  difference  in  the  diagram. 

Captain  Scott  :  But  for  all  practical  purposes,  as  to  space,  it  is  the  same  ? 

Captain  Coles  :  That  will  make  all  the  practical  difference  in  the  illustration.^ 

Captain  Scott  :  I  shall  he  happy  to  allow  you  the  benefit  of  a  foot  or  two  either 
way,  if  you  will  point  out  where  it  is  wrong ;  but,  as  you  can  see,  the  space  is 
exceedingly  limited,  owing  to  the  roundness  of  the  turret  This  tdatRnm  is 
reiy  nearly  4  feet  high.  The  man  has  to  get  on  it  in  order  to  load,  so  that  jxtssing 
up  the  shot  and  powder,  especially  when  the  ship  is  rolling,  wiih  the  sea  coming  in, 
would  be  a  service  of  no  slight  difficulty.  The  man  cannot  stand  upon  the  deck,  as 
in  the  broadside,  and  he  has  not  room  to  load ;  therefore,  you  will  find  inTariably, 
the  firing  of  the  turret  gun  exceedingly  slow.  Actual  turret  warfiire  confirms  this ; 
ind  the  firing  of  the  "  Royal  SoTcreign  "  has  shown  exactly  the  same  result.  Kow, 
u  to  C&ptain  Coles'  Report  on  tlie  quickness  of  firing,  in  the  Trusty's  Turret,  there 
is  a  Tery  simple  solution  to  that.  Cfiie  ffun  was  only  a  40-poimder,  and  in  the  turret, 
was  mounted  ego.  an  inclined  plane,  so  that  when  fired  it  ran  out  again,  and  as  it  was 
a  breech-loader,  it  could  be  loaded  at  once  ;  whereas  the  gun  mounted  on  the  broad- 
tide  had  to  be  run  out  by  the  crew.  That  made  the  difference,  and  in  that  lies  the 
difference  in  the  times  of  firing.  WheUier  Captain  Powell  made  the  mistake  I  can- 
not tell,  but  that  is  the  real  reason  of  the  difference  in  the  quickness  of  firing  in  the 
Trusty.  We  will  turn  to  page  168.  Here  are  all  the  experiments  with  the  "  Royal 
Sovereign's  "*  firing.    It  is  only  necessary  to  give  them  generally. 

Ci^ptam  OOLBS :  Will  you  state  the  year  it  took  phice  P 

Captain  Soott  :  The  3rd  of  October,  1865,  is  the  date  of  this  report. 

Captain  Coles  :  This  is  1867. 

Captain  Soott  :  I  will  give  you  also  the  firing  of  broadside  guns  in  1865,  and  then 
put  the  two  side  by  side,  year  by  year.  With  the  one-gun  turret,  (we  wont  go  to 
the  two,)  there  was  an  interval  of  one  minute  and  twenty-three  seconds  between  the 
firing  the  rounds,  and  this  was  the  quickest  number  of  rounds  that  were  fired. 
What  Admiral  Key  says  is  this :— "  In  the  *  Royal  Sovereign'  a  gua's  crew  of  80 
"  men  who  had  hem  carefully  trained  in  a  turret  for  nearly  a  year,  and  who  had 
"  fired  about  100  rounds  writh  shot,  beside  much  practise  vnthout  firing,  completed 
"  ten  rounds  as  foUows,  the  quickest  ten  consecutive  roimds  being  selected,  vide 
"  Report  B."  And  these  are  the  quickest  ten  consecutive  rounds  that  were  fired. 
Thdr  occupied  13  minutes  and  61  seconds.  The  gun  carriaffe  that  was  put  on  the 
"lunotaur  "  was  completed  in  1865 ;  but  the  experiments  did  not  take  place  until 
January,  1866,  as  there  were  no  competitors  rea^.  Sir  William  Armstrong  was  to 
have  come  forward  as  a  competitor,  but  did  not.  One  of  the  Arsenal  carriages  did 
bowever  turn  up.  That  gun  carriage  had  only  four  men  at  it,  who  had  been  at  the 
*'  Research's  "  iron  ffun-carriage  before,  the  others  were  taken  from  volunteers.  The 
whole  crew  of  the  ship  volunteered  to  go.  The  gim's  crew  was  14  men,  not  30,  as  in 
the  turret.  The  firs  time  they  fell  in,  the  gun  was  fired  ten  rounds  in  eight 
minutes  and  fifty-four  seconds. 

Sir  Frsbkbick  NiCHoiiM)ir :  At  a  target? 

Captain  Soott  :  No ;  imder  just  the  same  circumstances  as  the  others.  We  are 
taking  the  quickest  ten  rounds.    The  crew  pointed  every  time  and  turned  the  gun. 

Captain  Ck>LE8 :  In'  this  case,  with  those  two  guns  a  small  target  was  fired  at 
1,000  yards  distance,  and  good  practice  made,  l^t  is  veiy  different  to  firing  at 
nothing.    That  is  child's  pky.    Any  one  can  fire  a  gun  off. 

Captoin  Scorr :  But  as  to  the  very  quickest  interval  between  the  rounds— there 
has  been  no  shorter  interval  on  board  tluD  '*  Royal  Sovereign"  thim  one  minute  in 
all  the  firing  there.  In  the  "  Minotaur"  following  up  this  first  quick  firing,  the 
later  rounds  were  only  with  half-minute  intervals.  Ten  rounds  were  fired  in  four 
ininutes  and  forty-ekht  seconds.  Anotiier  ten  rounds  in  five  minutes  and  one 
^^oond.  Now  you  wifi  see  what  it  really  comes  to,  as  to  quickness  of  firinc.  In  the 
"Bellerophon"  the  other  day  with  elongated  shot  which  are  exceedingly  difficult  to 
load,  not  the  round  shot,  which  were  tried  in  the  turret,  but  with  elongat^  shot 
weighing  260  lb.,  instead  of  the  150  lb.,  round  ball,  five  rounds  were  fired  in  three 
Jwnutes  and  forty-one  seconds.  With  respect  to  the  rolling,  I  need  not  touch  upon 
wat,  because  the  "  Wyvem"  rolled  quite  as  much  or  more  than  the  "  Research,"  and 
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in  the  recorded  rolling  you  will  find  that  the  "  WvTern  "  rolled  as  mnrfi  a«  tny 
Teasel  in  the  squadron.  As  to  the  farour  shown ;  I  have  understood  that  £18,000 
was  spent  on  the  "  Scorpion."  The  outlay  on  the  "  Research,"  has  been  £11,000, 
incluaing  putting  a  deck  on  her,  and  making  her  in  fact  a  very  different  yessel,  and 
a  very  comfortable  one.  This  is  altogether  from  first  to  last,  on  her  fittings  and  on 
her  alterations,  and  ererything  that  was  done.  She  has  been  very  considerably  more 
than  three  years  constantly  employed  backwards  and  forwards.  The  "  Royal  Sotc- 
reign  "  has  been  continually  in  hand,  and  I  believe  she  has  been  in  hand  for  the  last 
six  months. 

But  let  us  now  examine  the  relative  power  of  the  Broadside  and  Turret  Tessel, 
and  suppose  the  case  of  two  enemies  engaging  the  "  Bellerophon,"  and  two  engaging 
the  "Captain" — in  one  case  we  have  a  broadside  in  the  ** BeUerophon,"  of  1,600 
lbs.,  and  in  the  case  of  the  "Captain,"  of  about  1,200  lbs  against  «ich  enemy. 
If  you  take  the  quickness  of  firing  to  be  inversely  as  the  size  of  t£e  guns,  that  of  the 
600-pounder8  would  be  very  slow,  and  I  should  say  the  weight  of  metal  discharged 
against  two  enemies  by  the  "  Bellerophon  "  from  her  being  able  to  discharge  on  both 
sides  together  would  be  treble,  certainly  more  than  double,  that  of  the  "  Captain."  Ths 
"Monarch"  I  saw  a  few  days  ago,  and  I  am  happy  to  state  I  did  not  see  that  she 
was  being  turned  into  a  box.  As  the  semi-turret  has  been  spoken  of,  I  may  state 
that  the  guns  are  put  out  here,  the  after  gun  fires  right  a-beam  and  right  aft,  and 
the  forward  gun  right  a-beam,  and  also  right  forward,  so  that  these  two  guns  can 
fire  right  a-beam,  and  command  a-head  and  a-stem.  These  two  guns  are  a  rciy 
great  height  out  of  the  water.  They  are  over  20  feet.  I  do  not  think  that  that  is 
a  semi-turret :  it  is  a  fixed  thing.  Of  course  we  give  Captain  Coles  all  credit  for  the 
adoption  of  the  turn-table  which  is  a  very  great  advantage,  the  distinctive  feature 
being  a  turn-table  which  carries  the  gun  upon  it,  enclosed  in  an  armour  casing.  I 
may  here  say  a  word  or  two  about  one's  own  particular  vanity,  but  first  I  wish 
to  show  that  the  turret  has  been  well  considered  and  well  developed,  I  think 
Captain  Coles  has  had  great  advantage  in  that  respect.  He  has  been  working  at  it 
continuously,  and  his  suj^gestions  as  to  mounting  the  guns,  and  on  almost  all  points, 
have  been  carried  out,  which  has  not  been  the  case  with  the  broadside  vessels. 

Captain  Coles  :  May  I  ask  how  you  know  that  ? 

Captain  Scott  :  As  far  as  I  see,  and  as  far  as  what  you  have  done,  I  believe  it  is 
pretty  nearly  the  fact.  For  fast  cruisers  I  have  been  inclined  to  give  up  armour 
altogether,  and  to  get  great  height  of  free-board  out  of  the  water,  trusting  to  the 

rwer  of  the  guns  to  keep  down  in  a  great  measure  the  attack  of  any  rival  vessel 
consider  that  we  could  not  go  far  wrong  in  building  fast  unarmoured  vessels  ;  and 
therefore  as  one  development  of  the  broadside,  I  have  taken  a  small  turn-table,  and 
having  12-ton  guns  upon  each  side,  have  used  it  so  as  to  gain  the  power  of  firing 
a-head  or  a-stem ;  (all  those  three  guns  will  fire  within  13  degrees  of  the  line  of  the 
keel  forward  or  aft).  My  idea  is  to  fire  with  great  rapidity,  which  you  can  do  on  the 
broadside,  and  within  13  degrees  of  the  line  of  the  keel.  You  may  discharge  your 
three  guns,  you  may  shear  your  vessel  only  through  26  degrees,  and  then  you  may 
discharge  your  other  guns  ;  and  you  get  a  great  height  out  of  the  water.  This  sea 
here  is  show  n  exceedingly  small,  (pointing)  but  the  Atlantic  wave  is  about  12  feet  in 
height,  and  would  continually  interpose  between  the  turret  gun  and  the  broadside 
vessel. 

Captain  Coles  :  Tlie  turret  gun  is  12  feet  in  height,  the  same  height  as  the  broad- 
side.    My  principle  is  the  same  height  in  ships  of  the  same  class. 

Captain  Scott  :  I  am  alluding  to  the  "  Captain."  The  gun  is  low :  it  certainly  is 
not  liigh.  If  the  gun  is  high  it  does  not  represent  the  "  Captain."  That  seems  to 
be  a  high  freeboard  and  a  high  gun,  and  it  does  not  carry  out  the  principle  of  the 
low  freeboard. 

Captain  Coles  :  Oh  yes,  it  does. 

Captain  Scott  :  Certainly  it  does  not  illustrate  the  "  Captain."  I  have  made  a 
few  remarks  on  this  subject.  It  is  one  that  needs  very  great  consideration,  and  I 
beheve  that  these  discussions  have  a  very  good  effect,  for  we  are  shown  oiu*  weak 
points,  which  we  cannot  see  before.  We  are  all  too  fond  of  our  own  plans ;  and  in 
laying  them  before  you  of  course  we  get  them  fidly  discussed  ;  and  in  met,  the  wheat 
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is  Bifted  from  the  chaff,  which  I  hope  will  be  the  case  at  the  present  time,  and  that  all 
of  us,  worldng  together  as  we  are  doing,  may  assist — because  that  must  be  the 
ultimate  object  of  us  all — in  placing  our  country  in  such  a  position  that  she  shall 
remain  the  unriTalled  mistress  of  the  seas. 

Vice- Admiral  R.  S.  Robikboit,  Controller  of  the  Navy:  Mr.  Chairman :  It  is  with  ex- 
treme diffidence  that  I  venture  to  address  the  audience  that  I  now  seebeforeme,for  several 
reasons.  I  know  that  the  subject  on  which  I  am  about  to  speak  is  one  with  which  most  * 
people  here  are  not  only  thoroughly  acquainted  but  on  which  they  would  deliver  their 
opinionsin  far  better  language,  and  in  a  far  clearer  stvle  than  I  can  possibly  attempt  to 
do.  In  the  next  place  I  have  not  had  the  advantage  of  hearing  the  commencement  of  this 
lecture,  or  hearmg  wHat  the  gallant  officer  Captain  Coles  has,  I  have  no  doubt,  so 
well  and  so  ably  put  before  the  meeting,  and  I  am  therefore  rather  in  the  dark  as  to 
the  points  on  wmch  I  wish  to  direct  my  observations.  But  this  to  me  is  perfectly 
clear:  we  are  discussing  a  question  of  the  veir  greatest  moment,  a  question  on  which 
all  personalities  should  entirely  disappear.  However  amusing  it  may  be,  and  how- 
ever advantageous  for  the  moment  it  may  be,  in  discussing  such  questions  as  these, 
to  make  use  of  a  personal  argument,  or  to  ^vo  a  home-thrust  to  an  opponent,  the 
cause  of  truth— that  cause  which  we  know  is  at  the  bottom  of  every  man's  desire 
in  this  assembly — the  cause  of  truth  suffers  in  the  end  from  the  temporary  triumph 
anybody  may  obtain  by  a  good  hit  and  a  smart  thrust.  Now  I  wish  as  much  as  I 
possibly  can,  in  discussing  we  question  which  I  wish  to  discuss,  to  avoid  personalities. 
If  in  advocating  the  views  I  have  to  advocate,  I  am  unfortunately  led  to  mention 
anybody's  name,  I  trust  that  I  shall  mention  it  in  such  a  way  as  to  give  no  cause 
of  offence  to  that  person,  and  should  I  by  any  accident  make  use  of  an  expression  in 
the  fearless  and  free  discussion  which  I  court  for  my  own  opinions,  and  which  I 
think  that  others  wUl  be  equally  willing  to  accord  to  me  the  liberty  of  using — I  say, 
if  by  any  accident,  any  word  or  phrase  of  mine  shall  hurt  any  such  person's  feelings, 
I  apologise  beforehand,  and  request  him  to  attribute  it  only  to  my  unskilful  use  of 
the  weapons  I  wish  to  use,  and  not  to  any  desire  to  bo  disagreeable  to  him.  I  should 
also  apologise,  before  going  much  further  into  this  subject,  for  one  point  which  you 
will  very  soon  find  out.  My  occupations  and  my  avocations  day  by  day  are  so 
laborious,  that  I  stand  before  you  not  a  strong  man,  not  a  person  capable  of  makinc 
much  exertion,  and  in  general,  at  this  time  of  the  day,  so  completely  overwhelmed 
by  the  labours  that  I  have  to  undergo,  as  to  be  little  fit  to  address  an  audience, 
ifow.  Sir,  the  subject  which  we  have  to  discuss,  which  I  wish  to  do  with  as  much 
philosophy  and  knowledge  as  I  am  able  to  bring  upon  it,  is  "  the  turret  system  versus 
the  broadside  system,"  and  I  wish  to  discuss  that  subject  rationally  and  logically. 
To  do  so,  we  must  have  a  clear  understanding  of  what  is  meant  by  a  turret-ship, 
and  what  is  meant  by  a  broadside-ship.  Now  I  stand  before  you — and  perhaps 
some  of  you  who  have  fotmd  out  that  I  am  the  Controller  of  the  Navy  may 
be  surprised  when  I  say  that  I  stand  before  you  the  oldest,  the  most  consistent, 
and  the  most  persistent  advocate  of  the  turret  system — ^yes,  of  the  turret  system, 
for  that  which  it  is  capable  of  doing  ;  not  of  a  system  which  is  incapable  of  per- 
forming the  work  we  want  it  to  perform,  but  the  advocate  of  that  system  which 
can  perform  it,  and  which  can  perrorm  it  better  than  any  other.  Quite  in  the  earlv 
days  when  Captain  Coles  commenced  his  most  meritorious  labours — labours  for  whicn 
I  give  him  aU  possible  credit, — I  met  my  friend  Captain  Coles— if  at  this  day 
I  may  call  him  my  friend — I  met  with  my  friend  Captain  Coles  in  a  state  of 
extreme  difficulty,  liaving  got  his  system,  the  excellence  oi  which  was  evident  to  me, 
before  a  certain  department  of  State  which  I  will  not  name,  and  having  got  himself 
into  extreme  trouble  and  difficulty  with  that  department.  He  was  kind  enough  to  take 
me  into  his  model  shop,  and  to  show  me  the  inventions,  which  with  so  much  skill  and 
talent  he  had  prepared  for  that  department,  and  he  also  showed  me  some  correspon- 
dence, which  proved  that  they  were  very  great  difficulties  in  his  way.  I  am  happy 
to  say  I  was  the  means  of  removing  those  difficulties.  I  am  also  happy  to  say  some 
time  after  that,  I  became  Controller  of  the  Navy,  and  was  able  to  forward  the  views 
then  entertained  by  Captain  Coles,  of  the  turret  system.  I  only  state  this  much  to 
•how  why  I  say  tliat  I  was  one  of  the  oldest  advocates  of  the  turret  system.  I  may 
■ay,  without  speaking  too  much  of  myself,  that  I  assisted  Captain  Coles  extreme' 
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to  get  the  first  turret  that  ever  was  tried,  brdught  not  only  to  the  notice  of  uie 
Adbniraltj,  but  tried  in  a  ship  under  fire.  I  assisted  Captain  Coles  moreover  to  get 
the  first  turret-ship  that  ever  was  designed  or  laid  down,  namely  the  "Prince 
Albert."  Now  I  do  not  want  to  say  more  upon  my  persistency  or  consistency  in 
advocating  the  turret  system,  for  what  it  is  fit,  and  not  for  what  it  is  not  fit. 
I  have  persistently  and  consistently,  and  do  at  this  moment  contend  that  the  turret 
system,  as  applied  for  purposes  of  either  coast  defence,  inland  navigation,  or  siege 
artilleiy,  to  attack  an  enemy's  port  or  roadstead  in  inland  waters  and  in  fine 
weather,  is  the  system  of  all  others  in  which  you  can  combine  the  greatest  amount 
of  offence  and  defence.  I  have  never  deviated  from  that  opinion,  publicly  op 
privately.  I  advocated  it  eight  years  ago.  1  advocate  it  now ;  but  because  I  advocate 
for  a  particular  purpose  a  particular  weapon,  I  am  not,  I  think,  bound,  either 
logically  or  philosophicaily,  to  say  that  this  weapon,  which  I  believe  and  knov  to  be 
the  best  weapon  tor  that  particular  purpose,  is  an  equally  efficient  weapon  for  all  * 
other  purposes.  I  know  well,  for  instance,  what  you  can  do  with  an  axe.  I  know, 
I  have  seen  work  well  done  by  barbarians,  if  I  may  so  call  the  Chinese — with  an  axe, 
but  no  one  would  tell  me  an  axe  is  able  to  do  aU  that  a  saw  is  able  to  do.  And  so 
while  I  say,  and  say  with  a  certain  knowledge  and  clear  conviction  of  the  &ct,  that 
a  turret  ship  for  coast  defence  and  for  the  purposes  I  have  named,  is  the  very 
best  weapon  you  can  use,  I  use  my  judgment,  and  I  have  within  myself  as  clear  a 
conviction,  founded  upon  argument,  reflection,  and  logic,  that  this  may  not  be 
the  best  vessel  for  sea-going  and  cruising  purposes ;  and  to  explain  more  fully  what 
reason  I  have  for  this  assertion,  I  would  like  this  Meeting  to  consider  for  a 
moment  with  me  what  is  the  very  best  form  you  can  give  a  turret-ship  for  the  pur- 
pose of  hostilities  in  inland  waters,  whether  for  offence  or  defence.  In  inland 
wuters  you  are  restrained  by  none  of  the  difficulties  which  the  ocean  puts  into 
contact  with  you.  You  have  simply  to  know  how  much  weight  you  mtend  to 
cany  upon  the  vessel,  and  to  proportion  your  carrying  power  to  the  weight  that 
you  intend  to  put.  The  lower,  therefore,  any  such  vessel  can  be  constructed,  the 
better ;  the  less  the  draught  of  water  such  vessel  can  be  constructed  with,  the 
better ;  all  that  you  require  in  such  a  case  is  a  vessel  so  strong  in  eveiy  port  that  no 
shot  shall  be  able  to  penetrate  it,  except  imder  circumstances  which  we  must  give 
up,  because  we  cannot  absolutely  overcome  the  power  of  artillery ;  but  under 
ordinary  circumstances  you  can  construct,  for  the  purposes  of  coast  defence,  or,  as  I 
have  said,  for  siege  artillery,  without  the  smallest  difficulty  in  the  world,  «  vessel 
low  in  the  water,  coated  with  armour-plating,  and  carrying  the  heaviest  possible 
puns,  and  this  you  may  do  comparatively  in  small  dimensions.  Now  when  the 
idea  dawned  across  the  gallant  officer,  it  was  a  great  idea  ;  the  idea  dawned  acroM 
him  to  put  a  gun  upon  a  turn-table,  and  to  surround  that  turn-table  with  armour- 
plating  ;  ne  came  positively  upon  a  very  great  invention — a  very  great  and  successful 
idea  came  across  his  brain.  He  has  laboured  in  various  directions  with  assiduity 
ever  since,  but  the  first  thought,  and  the  first  realization  of  that  thought,  must 
have  been  to  him  a  very  considerable  and  great  satis&ction.  It  is  that  thought, 
that  idea,  embodied  in  a  low  level  armour-plated  vessel  like  what  is  now  known 
as  the  "  Monitor"  vessel,  which  is  the  most  perfect  conception  to  my  mind  of 
what  you  ought  to  have  for  attack  and  defence  of  ports  and  arsenals,  and  if  the 
ffallant  officer  had  stopped  there,  I  should  have  said  he  had  done  quite  enough 
for  his  fame — quite  enough  for  the  benefit  of  his  countxy  and  for  the  benefit  of  the 
world.  He  has,  however,  (and  he  is  perfectly  right — he  views  the  thing  in  a  difibrent 
light  to  what  I  do— his  reflections  upon  the  subject  have  brought  him  to  a  diflTerent 
conclusion  from  the  one  I  have  come  to) — ^he  has  conceived  niat  there  was  no  more 
difficulty  in  adapting  this  system  of  turret-ships — that  is  to  say,  carrying  a  revolv- 
ing gun  on  a  turn-table,  surrounded  by  an  armour-plated  shield — there  is  no 
more  difficulty  in  carrying  that  in  a  vessel  to  contend  with  the  waves  of  the 
Atlantic  or  the  stormy  ocean,  it  would  have  to  cross,  in  conjunction  with  very  ereat 
speed,  than  in  making  the  "  Monitor,"  or  the  coast  defence  vessel  to  which  I  nave 
just  referred.  Now  it  would  not  be  difficult  to  show  that  tliat  cannot  be ;  it  would 
not  be  difficult  to  show  that  however  excellent  the  system  which  requires  lowness, 
for  instance,  of  freeboard,  (it  is  a  vital  point  in  a  "Monitor"  thai  rou  should  not 
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expose  any  of  her ;)  it  is  not  difficult,  I  think,  to  show  that  although  that  requisition 
majr  not  be  incompatible  with  a  perfect  coast-defence  Tessel,  or  with  a  perfect 
piece  of  siege  artillery,  yet  that  the  requirements  of  a  sea-going  ship,  are  entirely 
difierent,  for  the  moment  you  get  into  waves  and  into  sea-way,  tiie  lowness  of 
freeboard  signifies  at  once,  that  yoiir  gun  cannot  be  high  out  of  the  water ;  if  your 
gun  is  not  nigh  out  of  the  water,  there  come  between  you  and  your  object  various 
waves  more  or  less  hish,  and  your  artillery  is  paralysed.  For  instance,  if  your  gun 
is  only  five  feet  out  of  the  water — take  tliat  as  an  illustration — these  figures  will 
illustrate  it  better  than  anything  else— say  that  your  gun  is  only  five  roet  out  of 
the  vrater,  and  the  enemy  is  600  or  600  yards  from  you,  how  many  waves,  twelve 
or  thirteen  feet  high,  will  there  be  between  you  and  yoxir  enemy  ?  However  little 
the  rolling  of  the  ship  may  be — (we  will  give  the  gallant  officer  the  advantage  of 
supposing  that  his  low  fr^board  will  exceedingly  mitigate  the  roll  of  the  ship, 
which  I  do  not  deny  for  a  moment,  provided  it  be  reuly  low) — yet  he  can  only 
fire  at  his  enemy  when  he  is  at  the  top  of  the  wave,  and  he  cannot  fire  at  that 
enemy's  water-line  when  waves  thirteen  feet  high  are  between  him  and  the 
enemy ;  therefore  one  great  advantage  of  his  artiUery  is  lost  to  him  when  he 
tak^  a  low  freeboard  as  the  condition  of  a  sea-going  ship.  And  let  me  put  the 
alternative.  He  says,  Well,  I  will  not  take  a  low  fr-eeboard  for  my  sea-going  ship  ; 
I  will  take  a  high  one  for  the  sea-going  ship ;  he  at  once  departs  irom  me  principle 
that  he  has  advocated  so  long  and  so  persistently,  that  the  great 'advantage  of  a 
turret-ship  consists  in  its  lowness  and  in  its  smaUness ;  for  it  must  be  evident  to 
everybody  who  has  ever  considered  these  subjects  for  a  moment,  that  when  you  begin 
to  talk  about  the  lowness  of  a  ship,  a  very  low  ship  alone  enables  you  to  have  a  small 
ship  ;  but  the  moment  you  determine  that  yoiir  artillery  shall  be  mounted  at  a  con- 
siderable height  above  the  water,  all  the  conditions  of  equilibrium,  sea-going,  and 
sea- worthiness  demand  that  you  should  have  at  once  a  high  and,  therefore,  a  large 
ship.  There  comes  in,  therefore,  at  once  an  objection  to  which  I  have  never  heara 
a  satis&ctoiT  reply,  to  endeavouring  to  make  small  turret-ships  sea-going,  especially 
when  combmed  with  speed;  the  speed  that  you  can  obtain,  and  the  weight 
that  you  cany  in  all  ships  must  necessarily  be  antagonistic  one  to  the  other — that 
ia  to  say,  that  you  may  turn  with  the  greatest  ease  uie  weight  that  you  carry  on  a 
ship  into  speed ;  or  vice  verad^  you  may  turn  that  speed  into  weight  by  reducing 
the  speed.  Those  two  things  are  convertible.  If,  therefore,  we  are  going  to  have  a 
swift  ship  on  small  dimensions,  we  must  sacrifice  something  ;  we  must  either  sacrifice 
some  portion  of  the  armour-plating  or  some  portion  of  the  armament,  in  order  to 
obtain  a  power  to  drive  the  ship  at  the  rate  at  which  she  is  to  go.  The  two  things, 
the  speed  and  the  weight  to  be  carried,  are,  ceteris  putrihut,  perfiM^y  interchangeable. 
If,  therefore,  you  are  going  to  ask  us  to  construct  small  turret-ships  with  low  free- 
boards, you  deprive  us  of  uie  artillery,  or  rather  of  the  power  of  placing  that  artillery 
in  such  a  manner  as  to  be  really  efficacious  to  use,  and  you  deprive  us  of  the  power 
of  obtaining  great  speed.  Those  difficidties  are,  to  my  mind,  almost  insurmount- 
able, as  to  the  possibility  of  perfecting  a  sea-going  turret-ship  with  low  freeboard 
and  of  small  dmiensions ;  but  this  does  not  afiect  the  question  the  least  in  the 
world  of  a  turret-ship  properiy  designed  of  large  dimensions  and  with  a  hi^h 
frveboard.  The  question,  then,  between  the  turret-ship  and  the  broadside-ship 
stands  upon  an  entirely  difierent  ground.  Now,  I  must  say,  as  I  said  when  I  com- 
menced, I  do  hope  in  what  I  say  I  shall  not  give  ofiTence,  but  it  is  my  firm  convic- 
tion that  the  great  opponent  of  the  turret-system,  as  applied  to  sea-going  ships,  sits 
in  that  chair.  That  may  seem  extremely  odd  to  many — the  greatest  opponent  to  thrj 
turret^ystem  as  applied  to  a  sea-going  and  a  cruizing  ship,  is  Gaptain  Ck)les  ;  and 
for  this  reason,  that,  in  my  judgment  he  has  advocated  impossioilities.  He  ha* 
refused  to  accept,  as  a  principle  of  a  good  sea-going  turret-ship  that  her  guns  should 
be  high  out  of  the  water.  He  has  contended  that  the  true  principle  of  a  sea-going 
turret-ship  is  to  have  her  guns  low  in  the  water.  Now,  I  stand  here  to  advocate 
that  the  true  principle  of  a  sea-going  turret-ship  is,  that  her  guns  should  be  high  out 
of  the  water,  and  not  that  they  should  be  low.  I  have  already  said  that  the  true 
principle  of  a  coast  defence,  the  true  principle  of  a  piece  of  siege  artillery,  the  true 
principle  of  a  sliip  built  to  contend,  as  the  Americans  fought  their  actions,  in  inland 
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waters,  is  a  low  freeboard ;  but  that  tbe  true  principle  of  a  turret-Bhip  to  contend 
with  the  waves  of  the  sea,  to  be  a  cruizing  ship  on  the  ocean,  to  give  accommoda- 
tion to  her  men,  and  to  go  into  action  with  a  certainty  of  OTercomins  all  her  op- 
ponents, is  in  truth  a  gun  high  out  of  the  water,  and  not  lowness  of  neeboard.  it 
is  this  particular  point  that  is  most  intereeting  to  me,  and  that  has  induced  me  to 
come  here,  and  however  imperfectly  (as  I  know  it  must  be,  however  much  I  may 
have  wearied  everybody  here)  I  have  endeavoured  to  point  out  what  I  really  thiii 
is  the  true  philosophy  of  the  turret-system,  there  is  no  question  of  this — that  we 
can  do  this  much — we  can  mount  very  heavy  guns  in  our  turrets,  we  can  carry  those 
guns  at  a  considerable  height  out  of  the  water,  we  can,  under  certain  circumstances, 
that  will  occur  to  everybody,  enter  into  action  with  another  ship  with  every  prospect 
of  success  provided  we  are  not  restricted  by  small  dimensions  ;  but  I  do  not  think 
that  even  that  much  proves,  so  entirelv  as  I  dare  say  some  of  the  advocates  of  ihe 
turret-system  think  it  proves,  that  you  should  build  nothing  but  turret-ships,  or  that 
turret-ships  alone  are  suflScient  to  maintain  a  Navy  like  tmit  of  England  in  all  titf 
conflicts  and  all  the  diversities  of  service  that  that  Navy  would  have  to  go  througL 
I  do  not  think  it  can,  but  I  am  perfectly  willing  to  admit,  and  I  desire  to  impreM 
upon  everybody  who  hears  me,  that  we  are  persuaded,  and  have  been  persuaded  fbr 
a  long  time,  that  the  proper  application  of  the  turret-system  to  a  sea-going  cruising 
ship  was  the  exact  opposite  of  wnat  its  worthy  inventor,  its  parent  I  may  say,  thiob 
it  ought  to  be.  I  am  siure  anybody  will  understand  how  difficult,  therefore,  it  has  bees 
ever  to  come  to  any  understanding  on  the  subject.  I  have  the  strongest  possible  belief, 
founded,  I  think,  on  positions  tlmt  cannot  be  shaken — that  the  high  gun  is  essential  to 
a  turret-ship  ;  a  low  gun  cannot  be  used  effectively  in  a  sea-way — a  low  gun  could 
only  be  fired,  as  I  said  before,  when  the  ship  is  on  the  top  of  the  sea,  and  ereo 
then,  between  her  and  the  enemy  there  may  be  waves  so  high — because  the  heiihi 
of  waves  differs  in  half-a-mile  it  may  be,  several  waves  of  one  height  and  several  of 
another — the  wave  will  be  between  ner  and  the  object,  and  she  wiH  not  be  able  to 
see  the  object  or  to  strike  it  -,  whereas,  if  the  gun  were  fifteen  or  twenty  feet  out  of 
the  water,  you  would  look  over  all  those  waves  and  see  your  object  from  first  to  Iftfit 
When  upon  the  deck  of  a  vessel  in  a  gale  of  wind,  that  deck  being  from  fifteen  to 
sixteen  feet  high,  we  have  all  repeatedly  seen  a  vessel  within  300  yards  of  ut. 
disappear,  and  have  seen  nothing  but  his  main  topsail,  but  go  to  the  masthead,  and 
there  you  will  never  lose  sight  of  him.  Although  that  is  an  exaggeration  of  the  posi- 
tion I  wish  to  maintain,  of  the  great  advantage  of  the  height  of  the  gun,  it  is  to 
illustration  of  how  necessary  it  is,  in  a  sea- way,  to  have  a  high  freeboard  and  a  higb 
sight,  all  of  which  complicate  the  difficulties  of  constructing  a  ship  in  a  very  remark- 
able manner.  I  only  wish  to  refer  to  one  other  subject,  and  it  is  one  which  applies  not 
only  to  what  I  have  now  been  saying,  but  it  applies  to  all  turret- ships  as  a  gen^tJ  rule. 
It  is  a  subject  of  considerable  difficultv,  and  I  should  not  have  mentioned  it  if  I  hsd 
not  seen  it  constantly  and  persistently  overlooked.  I  am  not  bringing  it  forwird 
as  an  absolute  argiunent  against  the  system,  but  only  as  one  of  the  difficulties  of  tke 
system — as  one  of  the  things  we  have  to  consider  most  carefully  before  we  ruih 
headlong  into  turret-ships.  The  turret  invented  bv  Captain  Coles  is,  as  you  know, 
armour-plated  above  the  deck.  When  it  passes  through  the  deck  it  ceases  to  be 
armour-plated,  and  the  whole  structure  of  tne  turret  and  the  mechanism  of  the  part 
on  which  it  revolves,  is  entirely  unprotected  by  armour-plating  on  itself,  though  it  i» 
defended  from  anything  that  may  hurt  it  bv  tne  ship's  side — that  is,  by  the  annour 
plating  on  the  ship's  side,  but  it  has  no  other  defence.  Now,  unfortunately— I  WM 
going  to  say,  those  confounded  artillerists,  but  those  terrible  artillerista,  as  soon  tf 
ever  we  contrive  to  get  an  armour-plate  and  some  backing  of  some  given  strength  or 
another,  that  resist«,  for  the  moment,  all  their  efforts,  do  invent  some  horrible  gun. 
and  go  clean  through  aU  our  defences.  It  is  very  annoying,  no  doubt,  and  very  pro- 
voking, but,  however,  they  will  not  stop  for  anything  that  we  can  say ;  we  know  thej 
do  go  through  8  inches  of  armour-plating  and  a  considerable  number  of  other  de- 
fences. We  know  that  if  a  shot  or  a  shell  passes  through  a  ship's  side  in  direct  fire 
at  200  or  300  yards,  that  shot  or  shell  striking  upon  the  base,  tne  unarmoured  part, 
of  the  turret,  where  all  the  machinery  is,  would  infaUibly  bring  the^whole  of  tist 
turret  to  grief     Very  little  indeed  would  jamb  the  turret,  and  would  prevent  its 
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roUen  from  tuming  round,  and  very  little  indeed,  in  my  opinion,  would  break 
through  the  unarmoured  structure  of  the  turret.  That  is  not  a  fatal,  not  a  vital  ob- 
jection, but  it  is  an  objection  which  people  ought  to  weigh  well  before  they  put  the 
whole  of  their  guns  into  turrets.  Eeoollect,  according  to  the  most  general  scheme 
that  we  are  acquainted  with,  two  turrets  are  the  most  that  you  find  in  a  ship ; 
therefore  it  is  possible — I  do  not  say  it  is  very  likely — but  it  is  possible — that  a  couple 
of  shot  from  an  enemy's  broadside  might  disable  both  turrets.  Now,  what  is  true  of 
a  turret-ship,  is  undoubtedly  true  of  a  broadside-ship  ;  there  b  no  question  in  the 
world,  that  shot  and  shell  will  find  their  way  between  the  guns  or  above  the  guns,  or 
into  the  centre  armour-plated  battery  of  any  ship,  whether  tiuret  or  broadside.  What 
happens  ?  A  certain  amount  of  loss  of  life  in  one  case,  a  gun  disabled  perhaps, 
but  your  broadside  with  six  or  eight  guns  on  one  side,  stands  the  blow,  and  goes  on. 
You  have  lost  a  gun,  you  have  had  a  eun  dismounted,  you  have  a  gun's  crew 
killed — ^you  cannot  fight  without  these  unpleasant  accidents  occurring — but  you  are 
not  utt«rlv  disabled ;  you  have  still  other  guns  and  other  men  to  come  forward  and 
carry  on  the  fight,  and  we  know  very  well  most  of  our  actions  have  been  won  when 
we  have  been  half-beaten ;  but  it  is  another  consideration  when  ypur  two  turrets 
are  your  whole  offence  and  defence,  when  you  have  no  other ; — one  of  these  shot,  or 
two  of  these  shot  passing  through — and  we  know  tliat  thoy  will  pass  through — may 
utterly  disable  or  jamb  the  base  of  your  turret  and  prevent  its  being  used  any  more. 
Aa  I  said  before,  I  do  not  the  least  intend  to  use  that  as  an  argument  against  the 
turret  system  ;  I  only  say  that  it  is  not  all  on  one  side ;  that  Uiero  is  a  great  deal  to 
be  said  on  every  side  of  the  subject — that  it  would  not  be  prudent,  that  it  would 
not  be  right,  to  embark  the  whole  of  the  British  Navy,  or  any  considerable  portion 
of  it  in  tiuret- ships  without  further  experience  tlian  wo  have  now  had ;  and  I  may 
say  this — that  so  far  from  there  being  any  disposition  on  the  part  of  anvbody  in 
office  or  out  of  office,  to  my  knowledge,  to  oiscourage  the  development  of  tlie  turret 
system,  very  much  the  contrary  is  the  case.  Of  course,  like  a  member  of  tlie 
Cabinet,  I  have  no  business  to  retail  Cabinet  secrets ;  what  parses,  therefore,  over 
ihfl  way  at  Whitehall,  and  the  discussions  that  take  place  on  this  subject,  .of  course 
you  will  not  expect  me  to  say  anything  at  all  about,  but  I  think  there  are  evidences 
which  all  here  must  be  well  acquainted  with,  that  the  subject  has  not  only  been 
most  carefully  considered,  but  has  extremely  warm  advocates  in  that  council 
chamber  to  which  I  have  referred.  Certain  speeches  which  have  been  made  in 
Parliament  and  elsewhere,  certainly  prove,  I  think,  at  least  that  there  is  no  imwill- 
tngness  to  oonsider  the  turret-ship  m  all  its  points  and  in  all  its  bearings.  There  is 
aSy  one  thing  more  I  think  I  may  refer  to,  which  I  beheve  was  extremely  well  done 
by  my  friend  Captain  Scott.  It  is  this.  I  did  not  hear,  as  I  said,  the  lecture  the 
other  day,  but  I  know  that  there  is  a  strong  desire  and  a  strong  feeling  to  represent 
the  imperfections  of  broadside  ships,  as  much  as  they  possibly  can  be  repre- 
sented ;  and  those  who  think  a  broadside  ship  is  wrong  in  principle  and  wrong 
in  practice,  and  the  turret-ship  is  right,  do  well  in  every  possible  instance  to 
advooate  their  opinions  fairly,  and  represent  all  the  evils  which  belong  to  the  broad- 
side-ships ;  but  what  I  was  going, to  say  is  tliis,  there  are  every  day  in  the  broadside- 
ship  improvements  made  which  add  enormously  to  its  offensive  and  defensive 
chtfBcter,  and  which  take  away  many  of  the  objections  which  are  constantly  urged 
against  it.  I  am  sure  almost  everybody  in  this  room  is  familiar  with  the  talents,  with 
the  liU)oar,  with  the  energy,  with  the  unwearied  zeal  displayed  by  the  Chief  Constructor 
of  the  Navy  in  those  productions  which  he  has  turned  out.  I  Uiink  everybody  will  be 
awure  th^t  he  improved  the  designs  of  the  ships,  improved  the  oonstructioia  of  the  ships, 
and  has  been  in  a  measure  successful  to  an  extent  that  perhaps  it  is  hardly  my  pro- 
vince to  say.  Ho  has  shown,  in  every  instance,  the  greatest  possible  desire  to 
improve  our  constructions,  his  success  has  been  prodigious,  and  at  this  moment  I 
spoik,  having  seen  the  opinions  of  many  persons  who  have  come  to  this  country 
purposely  to  investigate  our  iron-clad  ships,  who  came  here  with  a  desire  to  find 
&ult  with  our  Navy,  who  came  here  thoroughly  impressed  with  the  beautiful 
descriptions  that  the  press  sometimes  gives  of  omr  performances,  and  beUeving  that 
we  were  a  pack  of  old  women,  and  that  we  had  no  Navy,  and  were  ready  to  be  eaten 
up  whenever  ihey  thought  proper  to  open   thei"  »"^'ths  and  swallow  us.    I  have 
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the  means  of  knowing,  from  letters  that  I  have  seen,  that  one  and  all  hare  left  this 
eountiT  with  the  impression  that  she  is  xmriyalled  in  her  constructions  at  lei^- 
imriyaUed.  I  am  also-  able  to  say  this  one  word — ^that  the  Assistant  Secretsiy  of 
a  foreign  Nayy  was  over  here  for  some  considerable  time,  and  was  asked  at  a  diplo- 
matic dinner  the  other  day,  what  chance  our  neighbours  would  hare  with  us  ?  It  is  as 
well  not  to  giye  you  that  reply.  But  he  was  further  asked,  "What  chance 
should  we  hare  with  the  British  Navy?"  He  answered  in  these  words,  "You 
"  hare  got  the  finest  line  of  defence  on  the  waters  in  the  world.  Nothing 
"  can  attack  you,  and  your  defence  is  perfect ;  but  if  you  attempt  to  go  to 
"  sea,  if  you  attempt  to  cross  the  ocean,  you  would  -not  be  six  months,  before  you 
"  would  be  swept  away  completely.  You  hare  not  got  a  single  iron-clad  sea^gouig 
"  ship  in  your  whole  Navy;"  and  he  said  more — "I  went  to  Chatham  the  otiier 
"  day,  and  the  most  splendid  specimen  of  naval  construction,  I  ever  set  my  eyes  on, 
"  both  in  design  and  construction,  was  the  *  Hercules.'  "  I  need  not  teU  you  Mr.  Beed 
was  the  designer  and  the  constructor  of  the  *  Hercules.*  I  think  all  .this  is  satis> 
factory.  I  am  endeavouring,  by  what  I  have  now  said  about  broadside  ships  to 
point  out  that  there  is  in  broadside  ships  some  virtue — ^that  they  are  not  altogether, 
as  we  have  sometimes  heard  it  said,  absolutely  out  of  date.  The  last  oonstruotion 
in  broadsides  that  we  have  put  before  the  Admiralty,  contains  one  or  two  features 
Captain  Scott  referred  to,  and  which  I  think  are  of  so  much  importance,  as  doing 
away  with  the  objections  generally  made  to  broadside  ships,  that,  at  the  risk  ot 
wearying  you  a  little  longer,  I  will  state  them.  Of  course  everybody  is  aware  that  the 
great  objection  made  to  broadside  ships  is  the  want  of  power  to  train  the  gun  upon  all 
points  of  the  compass.  The  great  merit  of  the  original  idea  that  came  across  Captain 
Coles'  brain,  was  that  his  turret  could  be  pointed  to  every  part  of  the  compass.  But 
he  has  been  led  astray  by  a  will-o'-the-wisp,  giving  up  his  first  love  for  something 
more  specious  and  telling ;  he  has  given  up  that  idea,  and  given  up  that  all  round 
fire,  which  was  so  precious  to  me  and  to  all  other  consistent  advocates  of  the  turret 
system,  and  he  has  now  gone  in  to  limiting  his  fire.  I  regret  it  extremely.  There  is 
in  the  "  Captain'*  a  want  of  all  that  round  fire  which  distinguished  his  early  plans ;  bnt 
I  say  that  the  broadside  gentlemen — those  who  are  responsible  for  the  construction 
of  broadside  ships — ^have  now  adopted  a  plan  by  which  such  a  ship  will  command 
every  point  of  the  compass.  In  addition  to  those  guns  in  the  central  batteiy— which 
has  so  often  been  denominated  a  box  by  way  of»  depreciating  it — ^not  only  have  you 
guns  in  the  box,  but  upon  the  upper  deck,  at  a  heignt,  as  Captain  Soott  has  said,  of 
something  like  20  feet  out  of  water,  giving  you,  therefore,  a  tremendous  command 
over  any  TOdy  alongside  of  you,  we  have  put  two  guns  that  will  fire  in  a  line  with 
the  keel  and  at  a  right  angle  to  it.  I  see  a  gallant  officer  here — ^I  am  very  glad  to  see 
him  here  to  night — ^who  luis  persistently  advocated  that  principle  in  various  ways, 
and  who,  I  have  no  doubt,  wul  be  pleased  at  the  development  we  have  given  it ;  for 
if  we  have  not  absolutely  adopted  all  his  recommendations,  we  have  profited  venr 
much  indeed  by  the  lessons  he  has  given  us.  We  have  got  that  fire,  that  fore  and  aft 
fire,  which  ds  to  him  so  extremely  precious,  and  which  he  has  been  for  a  very  long 
time,  not  only  a  theoretical  advocate  for  giving,  bnt  has  in  the  ships  whose  oonstrne- 
tion  he  haa  directed,  adopted  with  the  utmost  ability.  It  is  satisfiictory  to  be  able 
publicly  to  say  that  that  officer.  Captain  Symonds,  has  at  all  times,  in  many  ways> 
contributed  to  us  a  vast  amount  of  useful  information — ^that  he  has  put  his  models 
and  his  plans  very  often,  indeed,  at  our  disposal,  and  given  us  the  benefit,  and  a 
very  great  benefit  it  is — of  his  talent«,  and  of  the  attention  he  has  paid  to  that 
subject.  There  is  but  one  thing  more,  on  the  subject  of  broadsides.  I  am 
extremely  sorry  to  have  detained  you  so  long,  but  I  should  not  do  justice  to  what  I 
have  to  say,  if  I  did  not  revert  to  this  one  point.  The  heavy  gun  in  a  broadside  can 
only  be  worked  by  mechanical  means.  When,  in  1863,  the  fact  became  evident  that 
heavy  euns  would  really  succeed — (as  everybody  here  knows,  there  was  oonsidenble 
doubt  for  some  time — gun  after  gun  burst — and  those  who  were  responsible  for  the 
adoption  of  ships  to  carry  those  guns  were  naturally  staggered  for  a  considerable 
time,  and  began  to  have  a  little  doubt  whether  the  big  gun — ^the  rifled  gun — ^would 
stand  the  severe  shocks  it  was  exposed  to,  and  would  over  be  a  gun  served  out  to  the 
Navy  for  use :)— but  in  1863,  my  friend  Mr.  Reed,  with  that  prescient  foresigbt 
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aboat  naval  matters,  which  we  hare  always  known  him  to  possess,  and  which  is 
inTalnable  to  a  person  in  the  official  capacity  that  he  holds,  became  thoroughly  con- 
Tinoed  that  12-ton  guns  would  not  omy  exist,  but  be  moimted  and  worked  in  the 
broadside  ships.  At  that  time,  I  remember  perfectly  well,  there  came  a  number  of 
naval  officers  to  the  council,  that  I  have  spoken  to  you  about,  and  there  was 
a  great  discussion,  and  the  opinion  given  by  all  the  naval  officers  was,  that  only  a 
5-ton  gun  could  be  worked  upon  a  broadside  ship.  Now,  it  required  some  courage, 
and  some  knowledge  of  mechanism,  and  some  confidence  in  his  own  resources,  and 
in  his  own  good  sense,  to  induce  Mr.  Reed  to  say,  I  will  build  a  ship,  and  she  shall 
carry  12-ton  guns  to  work  on  the  broadside.  And  now  came  the  question,  how  we 
were  to  work  those  guns.  It  was  clear  the  plan  of  working  a  gun  by  handspikes  would 
not  do  ;  for  a  long  time  it  was  persiBtently  attempted  to  work  these  12-ton  guns  on 
the  broadside  with  tackles  and  handspikes,  but  there  came  upon  the  scene  somebody 
who  changed  all  that.  I  am  happy  to  introduce  Captain  Scott  as  the  person  to  whom 
we  owe  the  change  that  has  now  taken  place,  in  the  opinion  of  all  naval  officers — a 
change,  from  the  idea  of  its  being  absolutely  impossible  to  work  12-ton  guns  on  the 
broadiBide,  to  the  conviction  that  it  is  the  easiest  thing  in  the  world. — It  is  simply 
by  the  application  of  mechanism,  and  the  mechanical  foresight  of  Captain  Scott, 
with  an  assiduity  and  a  labour  equal  to  the  assiduity  and  labour  which  Captain 
Coles  has  bestowed  upon  his  turret-ship,  that  he  has  worked  out  a  system  by  which 
the  heaviest  guns  are  worked  at  sea,  not  only  with  as  much  facility,  but  with 
greater  &cilitj  than  the  old  68-pounder  on  its  gun-carriage.  I  am  happy  to 
say,  that  this  is  now  a  recognised  feet.  It  required  many  trials  and  much 
perseverance  on  Captain  Scott's  part — it  required  a  man  whose  temper  was  such, 
that  he  would  take  no  denial ;  that  he  would  work  on  in  spite  of  all  discouragement, 
and  he  has  done  so.  The  other  day,  I  am  happy  to  say,  I  read  a  report  from  a  Rear- 
Admiral  and  five  Naval  Officers  (a  committee  for  mounting  and  working  naval  guns), 
who  declared  the  difficulty  was  over,  and  that  heavy  gims  could  be  worked  on  the 
broadside  with  perfect  fsunlity.  Th^  burden  of  what  I  have  to  say  is  this — pointing 
out  the  difficulty  of  getting  a  sea-going  ship  as  a  turret-ship  witii  a  low  freeboard, 
pointing  out  the  inevitable  and  insuperable  objections  to  such  a  ship,  and  showing, 
as  I  think  I  have  shown,  the  great  facilities  that  now  exist  for  mounting  heavy  guns 
on  the  broadside  principle, — I  think  I  have  put  the  question  on  a  fairer  and  more 
rational  basis  than  it  has  yet  stood  upon.  I  uiink  I  have  shown — or,  at  least,  I  hope 
I  have  shown,  to  this  meeting,  that  it  is  perfectly  possible  to  have  the  very  best 
defence,  and  the  very  best  siege  artillery  you  can  have  in  low  turret-ships ;  that  it 
ia  possible  to  have  a  sea-going  turret-ship,  provided  yon  will  give  up  the  low  free- 
board, but  that  there  is  no  reason  whatever  for  supposing  that  the  lately  designed 
broadside  ship  mounting  heavy  guns  upon  its  broadside  oy  mechanical  means  shall 
not  go  into  action  with  a  turret-ship  with  equal  chances,  and  that  it  is  skill,  nerve, 
resolution,  whatever  you  please,  that  would  decide  that  action. 

Captain  Tylsb  :  I  think  we  must  all  thank  Admiral  Robinson  for  the  very  able 
way  in  which  he  has  spoken  u^n  this  occasion.  Captain  Coles  gave  us,  with  great 
ability,  his  side  of  the  question,  and  we  have  now  heard  frx>m  the  highest  authority 
the  otiier  side  of  the  question,  in  a  manner  with  which,  I  think,  we  must  all  be 
charmed — in  consequence  of  the  impartiality  and  kindness  with  which  Admiral 
Robinson  has  spoken  of  everybody  concerned.  Sitting  opposite  to  this  model,  I  have 
been  watching  it  as  Admiral  Robinson  spoke,  and  I  have  been  struck  with  it  as  a 
most  excellent  illustration  of  what  he  has  been  telling  us.  Comparing  this  broad- 
side vessel  with  this  turret-ship,  as  a  sea-going  vessel,  it  struck  me  at  once  that,  in 
order  to  arrive  from  the  one  vessel  to  the  other  vessel  [pointing],  you  have  to  take  a 
slice  out  of  the  former  vessel  on  one  side,  and  another  slice  out  of  the  other  side, 
and  you  pretty  nearly  equalize  the  two  sections.  Aa  to  the  height  of  the  gun  out 
of  the  water.  Captain  Coles  has  said,  that  he  can  make  the  turret-ship  gun  the  same 
height  out  of  the  water  as  the  broadside-ship  gim. 

Cbtptain  Coles  :  I  think  you  will  find  that  it  is  about  the  same. 

Captain  Ttlkr  :  It  appears  to  be  about  the  same  on  the  diagram. 

Admiral  Robinson  :  U^o  very  prindiplo  we  contend  for  is  that  the  guns  should  be 
high,  and  not  low. 
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Oaptain  Txxeb  :  At  all  events,  in  this  diagram  it  would  appear  the  height  is  aboii 
the  same ;  and  as  I  said  hefore,  I  do  not  see  any  reason  why  it  should  not  be  the 
same.  If  it  is  not  so,  it  might  be  made  so ;  but  tiien  there  is  no  doubt  this 
disadvantage,  that  the  ^pn  being  withdrawn  (and  that  is  the  principle  of  tha 
turret-ship,  that  the  gun  is  withdrawn)  from  the  side  of  the  vessel,  it  cannot  o^tainly 
fire  as  directly  upon  the  water  as  the  broadside  gun  can. 

Captain  Coles  :  That  gun  can  give  seven  degrees  of  depression,  the  same  as  the 
broadside. 

Captain  Ttleb  :  It  cannot  possiblj  give  the  same  as  the  broadside. 

Captain  Coles  :  Yes  it  can,  it  can  be  set  to  that  angle  of  seven  deorees. 

Captain  Ttleb  :  I  do  not  know  what  the  angle  is  ;  at  all  events,  if  the  gun  comes 
a  little  vdthin  this  point,  it  will  fire  upon  the  deck,  that  is  obvious. 

Captain  Coles  :  No  broadside  can  oepress  more  than  seven  degrees. 

The  Chatrman  ;  Tou  will  have  an  opportunity  of  noticing  the  point  in 
reply. 

Captain  Tyleb  :  At  all  events  it  would  appear,  at  first  sight  that  the  turret  vessel 
would  be  a  very  uncomfortable  vessel  to  go  to  sea  in,  as  compared  with  the  broadside 
vessel,  there  seems  to  be  so  very  little  room  to  move  about  in  it.  A  great  part  of 
the  narrow  space  is  taken  up  by  the  turrets,  and  the  remainder  is  imarmoured.  Now 
the  colour  ot  the  model  struck  me  with  the  idea  that,  possibly,  if  a  vessel  of  thai 
description  went  into  action,  the  first  thing  her  enemies  woidd  endeavour  to  do 
would  be  to  set  fire  to  the  wooden  imarmoured  part ;  and  I  apprehend,  if  the  wcx>den 
unarmoured  part  were  to  be  set  in  a  blaze,  it  would  be  quite  impossible  to  inhabit 
this  turret-ship. 

Captain  Coles  :  This  is  aU  iron. 

Captain  Tyleb  :  If  that  is  all  iron,  it  clearly  will  not  bum,  and  my  objectton  &Us 
to  the  ground.  Then  it  seems  to  me,  with  these  turrets,  two,  or  three,  or  four,  as  the 
case  may  be,  it  wHl  be  a  venr  awkward  thing  indeed  if  a  gun  burst  in  a  tunei. 
Guns  are  liable  to  burst,  and  if  a  gun  bursts  in  a  broadside  vessel  it  does  a  oertam 
amount  of  damage,  more  or  less,  and  the  vessel  is  not  disabled.  But  if  a  gun  bursts 
in  a  turret,  it  becomes  a  very  awkward  thing  indeed ;  at  all  events,  that  turret  is 
disabled,  and  you  have  lost  a  half  or  one-third  of  your  fighting  power  at  once.  Those 
are  the  principal  objections  that  struck  me,  as  I  listened  to  this  discussion  ;  and  I 
will  not  detain  the  meeting,  not  being  a  professional  man,  by  any  further  remarks 
upon  the  subject. 

Mr.  Bell  Galloway  :  Mr.  Chairman  and  Gentlemen,  the  subject  under  oonsidsra- 
tion  is,  as  has  already  been  stated,  an  all-important  national  one.  It  is  a  sulyeet 
that  has  occupied  my  attention  and  study  for  about  twelve  years,  and  during  that 
time  I  have  been  in  oorrespondence  with  the  Admiralty.  My  name  is  veiy  well 
known  there ;  and  I  am  very  happy  to-night  to  meet  the  Controller  of  the  Admiralty 
for  the  first  time. 

The  Chaibmait  :  Will  you  kindly  keep  to  the  subject? 

Mr.  Galloway  :  I  beg  to  apologise.  The  subject-matter  to-night  is,  whether  is  the 
turret  principle  or  the  broadside  principle  most  valuable  for  the  protection  of  our 
country  ?  It  has  been  properly  said,  and  here  I  perfectly  agree  witn  the  honourable 
gentleman,  that  each  system  has  its  advantages  for  particular  purposes.  In  plain  tevxas, 
I  say,  as  a  working  man,  we  can  do  almost  anything  with  two  kinds  of  tools,  but  one 
is  better  adapted  for  the  doing  of  work  than  the  other  may  be.  There  is,  howerer, 
a  happy  mediiun,  and  I  contend  for  the  medium  thus.  If  we  want,  as  I  have  said  in 
another  place,  a  perfect  fighting  ship,  we  shall  be  able  best  to  attain  that  object  by  the 
combination  of  tne  two  principles,  namely,  a  fighting  ship,  part  turret  and  part  broad- 
side.  That  can  be  done,  and  it  might  he  well — and  here  I  spedc  submissiTely — if 
the  Admiralty  would  let  but  one  of  the  old  ships  that  has  been  sold,  aooordins  to 
the  statement  made  last  night,  at  £2  16s.  per  ton,  scarce  the  price  of  an  old  o^iar 
that  is  working  between  London  and  Newcastle — if  but  one  of  these  ships  oould  be 
placed  at  the  disposal  of  Captain  Coles  and  another  par^,  who  would  gladly  work 
with  him,  it  would  develope  practically  the  truth  of  what  I  am  now  saying.  I  submit^ 
and  I  speak  respectfully  in  this  assembly,  that  there  is  a  consideration  of  the  iDost 
paramount  importance  connected  with  our  ships,  besides  the  means  of  pioteofcioB. 
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What  would  be  the  poeition  of  a  ship  of  war  during  an  engagement  ?  I  put  it  thus, 
what  would  be  the  position  of  a  ship  of  war  during  an  engagement  finom  the  effect 
of  shot  striking  those  heayy  armoured  plates,  and  then,  by  concussion  and  vibration, 
starting  the  riTets.  I  submit  that  your  ship  would  be  nothing  more  or  less  than  a 
coffin  for  every  soul  on  board,  and  I  say  that  there  exist  means  of  preventing  such  a 
catastrophe  in  the  application  of  the  cellular  principle  of  construction  of  armour,  which 
ot^ht  to  have  been  applied  ere  we  had  come  to  this  state  of  things.  Then,  again, 
wltot  would  be  the  position  of  our  ships  of  war,  during  the  first  engagement  from 
the  effect  of  any  one  shot — (and  there  would  be  new  fighting  tactics) — msabling  the 
progress  of  that  ship,  by  disabling  the  action  of  your  screw  propeller  or  rudder  ? 
What  would  be  the  position  of  the  ship  then  ?  It  would  be  simply  a  target  to  be 
shot  at.  And  then,  again,  is  it  not  a  strange  anomaly  that  there  are  actually  plans 
existing. — (Question).     I  know  of  no  more  vital  question. 

The  Off^iBiCAir :  These  are  questions  not  raised  in  the  paper.  This  is  not  dis- 
cussing the  paper. 

Mr.  Q-AiiLOWAY  :  Two  minutes  more,  and  I  shall  have  done.  In  all  places  and 
under  all  circumstances  I  will  bow  to  order ;  but  whatever  may  be  the  opinion  of 
gentlemen  here  with  respect  to  questions,  the  vitality  of  every  question  consists  in  the 
effectiveness  of  the  Kavy,  upon  which  hang  the  destinies  of  our  country;  that  is  the 
nil  imnortant  question.  With  this  one  question  I  will  close  my  remarks  :  How  is 
it,  ana  why  is  it  that  we  have  a  Nfxvj  which  is  deplored  in  high  carcles  P  Even 
Sir  John  Pakington,  in  the  House,  admitted  that  it  was  not  in  the  state  of  efficiency 
in  which  it  ought  to  be.  Now  if  t^re  be  plans,  why,  in  the  name  of  common  sense, 
iustice,  and  humanity,  are  those  plans  not  applied  to  save  thousands  of  lives,  and 
the  honour  of  our  country  ? 

Captain  HsATHOBK,  KA. :  I  wish  to  say  one  thing,  which  I  do  not  think  anybody 
has  before  mentioned  in  connection  with  the  turret  system,  and  that  is,  that  you 
get  a  great  amount  of  top  purchase  and  reu*  purchase  in  a  turret  for  your  working 
gear.  We  know,  now  that  shot  and  cartridges  are  beyond  a  man's  handling  (from 
their  very  large  size  and  Weight),  that  mechanical  arrangements  for  lifting  them 
are  necessary,  and  it  is  important  to  those  who  have  to  scheme  out  the  working 
of  heavy  guns,  to  have  strong  purchases  both  above  and  abaft  a  gun,  as  rigid 
bearings  for  running  in  and  out  gear,  as  well  as  for  shot-lifting.  In  the  .turret 
■yitem  the  whole  arrangement  of  guns  and  turret  revolving  together,  these  bearinn 
are  always  in  the  same  relative  positions  with  the  gun.  I  have  been  engaged  m 
sketching  out  the  interior  workings  of  some  turrets,  and  this  has  been  one  of  my 
greatest  considerations,  viz.,  to  get  all  the  bearings  for  working  heavy  weights 
always  in  the  same  relative  positions.  It  is  not  necessary  for  a  turret  embrasure 
to  be  low,  although  a  turret  may  be  low,  because  on  any  scheme  of  muzzle-pivoting 
there  is  no  difficulty  in  so  arranging  that  every  degree  of  elevation  in  that  gun  can 
allow  the  bodv  of  the  gun  to  be  below  the  embrasure  j  and  although  to  raise  the  gun 
to  positions  of  depression,  it  will  have  to  be  a  little  above  the  level  of  the  port,  the 
gun  will  usually  be  lower  in  the  turret  than  the  horizontal  line  of  the  embrasure. 

CJaptain  CoLsa :  I  am  sure  it  affords  me  the  greatest  pleasure  to  have  to  reply 
•fter  the  very  courteous  way  in  which  I  may  say  the  turret  system  has  not  been 
aifa^Dedf  for  I  think  genially,  almost  the  whole  of  the  arguments  used  last 
night,  on  the  main  points  are  admitted.  As  regards  Mr.  Beed,  no  one  is  so 
much  pleased  as  I  am  to  find  that  whatever  he  may  have  been,  and  into  that 
question  I  will  not  entier,  he  is  now  a  supporter  of  the  turret  system ;  and  that  he 
may  be  considered  after  his  speech  of  last  night,  to  have  finally  joined  the  "  inno- 
vators," as  he  honoured  us  by  calling  us.  His  position,  no  doubt,  precluded  him 
fiom  any  attack  upon  any  df  the  main  arguments  addressed  by  me,  to  show  the 
tuperior  advantages  of  the  turret  system  over  the  broadside,  for  heavy  ordnance.  I 
will  refer  very  shortly  to  the  incidental  points  touched  on  by  Mr.  Reed.  But,  first, 
let  me  tell  mm,  as  regards  my  British  sailors  in  the  diagram,  they  are  correctly 
tewn,  and  measure  5  feet  8  inches  in  height,  on  a  quarter  of  an  inch  scale,  and 
that  the  illustration  they  afforded  my  argument,  was  equally  fair  at  both  ports.  I 
ABtieinated  such  a  remark  from  past  experience,  Mr.  Reed  having  made  the  same 
wmark  with  regard  to  that  diagram  of  rolling  in  1868,  which,  by  the  Admiral's  re- 
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port  that  I  read  last  night,  has  onl^r  proyed  too  true.    I  made  both  set  of  men 
exactly  the  same  size.     One  would  really  have  thought,  from  his  criticisms  on  the 
height,  that  he,  as  a  ship-btiilder,  was  not  aware  that  the  deck  on  which  the  sailoir 
stands,  was  lower  than  the  port-sill.    As  for  tiie  plating'below  water,  I  hare  not  gone 
backwards  in  reducing  that  plating  below  water.  I  have  shown  that  the  low  free-boftrd 
will  not  roll  a  reduced  quantity  of  armour  out  of  water,  and  thus  expose  the  unpro- 
tected part.    Therefore  to  have  added  the  additional  quantity,  would  hare  been  the 
surest  Dungling,  if  I  may  so  dall  it.    It  would  have  been  to  ma^e  the  country  pay  for 
an  extra  quantity  of  sheathing,  to  injure  the  qualities  of  the  ship.    At  the  same  &me, 
I  should  add  in  explanation,  that  the  ''  Captain  "/  has  three  feet  less  beam  than  the 
"  Bellerophon ;"    and  for  that  reason  only  requires  somewhat  less  plating.      As 
regards  the  comparative  cost  of  the  "  Bellerophon  "  and  the  "  Captain ;"  I  ¥rill  not 
go  further  into  the  Dockyard  mystery  of  the  charge  for  plant ;  for  if  Mr.  Reed,  witii 
his  official  experience,  tlunks  the  mystery  unfathomable,  I  am  quite  ready  to  put  it 
down  as  one  of  those  things  which  "  no  fellow  can  imderstand  "    At  the  same  time, 
as  the  interest  on  contractors*  plant  must  enter  fully  into  the  cost  of  the  "  Captain," 
I  really  do  not  see  that  the  figures  I  have  shown  have  been  erroneous.     It  wb« 
£430,^5,  the  cost  of  the  "  Bellerophon,"  (though  the  accounts  are  not  made  up,  not 
complete,)  and  the  cost  of  the  "  Captain,"  was  £335,000.    I  stated,  as  you  may 
remember,  in  both  cases,  that  the  accoimts  were  not  yet  completed.     As  regards  the 
statement,  that  the  "  Bellerophon "  only  had  two  guns : — what  is  stated  in    tlie 
Report  is  that  the  "  BeUerophon  "  only  fired  two  shot.    Well,  Mr.  Reed  states,  and 
no  doubt  correctly,  that  she  had  but  two  guns,  and  fired  one  round  from  each.     She 
might,  of  course,  have  fired  the  prescribed  number  of  rounds  frt>m  each  of  those 
guns,  if  it  had  been  thought  safe.     Admiral  Warden's  Report  says : — "  We  could 
"  have  opened  all  the  main  deck  ports,  but  judging  by  the  effect  of  opening  only 
"  five,  it  would  have  been  to  have  washed  the  men  away  fit)m  the  gims." 

Mr.  Resd  :  Excuse  me,  that  is  not  the  "  Bellerophon." 

Captain  Coles  :  It  .was  with  the  "  Lord  Clyde  j "  therefore,  the  "  Bellerophon  " 
had  apparently  a  great  advantage,  in  this  little  broadside  difficulty,  in  having,  at  all 
events,  four-fiifkhs  of  her  ports,  clearly  closed  against  the  water.  As  regards  the 
relative  power  of  stowing  extra  coal  in  the  "  Bellerophon  "  and  **  Captain,"  Mr.  Reed 
says  it  is,  at  least,  equal,  or,  if  anything,  greater  in  the  "  Bellerophon,"  than  in 
the  "  Captain."  But,  according  to  the  plan  of  accommodation  and  bakery  of  the  two 
ships,  it  may  be  proved,  if  time  would  admit,  that  this  could  not  be»80.  It 
could  be  stowed  in  the  "Captain" — on  the  deck  below,  between  the  two 
turrets — without  interfering  with  the  accommodation  necessary  for  the  complement 
of  400  men ;  or  with  the  battery,  or  the  trim  of  the  ship,  as  it  would  be  in  the 
centre  of  the  vessel.  Whereas,  in  the  "  Bellerophon,"  it  could  not  be  stowed  in 
the  centre  without  blocking  up  her  guns ;  nor  at  the  ends,  without  interferini; 
materially  with  the  requisite  accommodation  for  her  complement  of  556  men  ;  or,  'irith 
the  trim  of  the  ship ;  because  you  would  have  to  stow  it  either  before  or  abaft  the 
battery.  Having  thus  noticed  those  points  to  which  Mr.  Reed  seemed  to  attach 
importance,  I  must  add  that  on  the  general  question  between  turrets  and  broadsides, 
they  are  comparatively  unimportant.  Assume  for  the  sake  of  anrument,  that  the  '*  Bel- 
lerophon "  is  the  very  best  broadside  ship  that  money  or  skill  can  produce,  and  that 
she  will  at  all  times  have  an  efficient  supply  of  water-tight  cartridges,  of  what  use 
would  she  be  against  a  good  turret-ship,  if  she  cannot  open  her  ports  with  safety  in 
a  good  swell  ?  and  if  she  is  liable  to  have  her  fighting  crew  disabled  by  the  enti7  o£ 
only  one  800-pound  shell  through  any  one  of  her  ports,  into  her  square  box  ?  Howorra-, 
now  that  she  is  built,  I  trust  she  will  be  as  successful  as  her  designer  can  possibly  desire, 
Kow,  as  to  the  "  Wyvem,"  which  has  been  quoted  as  a  turret-ship  on  this  oocason 
in  the  Admiral's  reports,  I  very  fully  stated  in  mj  lecture  the  reason  why  she  shonkl 
not  be  considered  a  sea-going  turret-ship.  I  said,  as  it  is,  the  "  Wivem,"  without 
the  requisite  addition,  has  been  used  to  disparage  the  &vourable  conclusions  as  to 
the  turret  system  arrived  at  by  both  Admirals  and  it  is  curious  that  the  only  remark 
Mr.  Reed  made  in  apparent  or  partial  disparagement  of  that  system  was  founded 
upon  that  very  "  Wyvem,"  and  upon  the  assumption  of  her  being  a  fiiir  representa^ 
tion  of  a  sca-goiug  turret-ship.    I  agree  with  Mr.  Reed,  that  it  is  not  fiur  to  quote 
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from  a  report  only  that  which  is  in  one's  favour ;  and  if  I  liad  admitted  the 
"  Wyrem"  to  be  a  reasonably  fair  representation  of  a  sea-going  turret  ship,  I  should 
of  course  hare  quoted  every  word  of  the  report  wliich  related  to  her.  As  I  do  not 
so  consider  her,  and  as  early  as  1864  wrote  to  the  Secretary  of  the  Admiralty  to  that 
effect,  I  think  I  was  entitled  without  unfairness  to  read  only  such  parts  of  the 
printed  report  as  related  to  broadside  ships,  admitted  to  be  good  specimens  of  their 
respective  classes,  and  to  leave  to  others,  if  they  thouglit  it  worth  while  to  rest  their 
defence  of  the  broadside  vessels,  as  Mr.  Reed  seemed  incUned  to  do,  upon  the  com- 
parison with  the  "  Wyvem."  I  think  this  obo  may  answer  Captain  Scott  upon  that 
point.  As  regards  the  effects  of  a  low  freeboard  upon  rolling,  Mr.  Reed  admits  that 
up  to  a  certain  height  the  low  freeboard  has  that  effect.  The  only  question  between 
us,  therefore,  is  one  of  degree.  In  the  suggested  comparison  I  made  of  the  two 
vessels,  you  will  remember  that  at  the  first  they  both  rolled  20  degrees,  their  guns 
being  assumed  to  be  the  same  height  above  the  water,  and  in  that  case  the  turret 
gun  was  not,  and  the  broadside  gim  was,  in  the  water.  I  think  that  is  clearly  shown. 
Then  I  assume  the  low  free  board  would  roll  only  7  degrees  to  the  broad  side  roUing 
20  degrees.  I  assume  that ;  it  is  part  of  my  argument  that  the  low  freeboard  rolls 
lees,  which  is  also  partly  admitted.  Mr.  ReedwoiUd  admit  that  this  will  be  true  up  to 
a  certain  height  of  freeboard.  Here  again  the  question  between  us  is  one  of  degree. 
Time  will  not  admit  of  my  answering  every  point,  but  I  will  try  and  answer  a  few. 
Captain  Scottgave  us  a  very  interesting  sketch  of  gim-carriages,  and  also  of  rolling 
and  so  on.  "With  regard  to  the  "  Wyvem,"  I  think  that  is  al^ady  answered.  With 
regard  to  the  gun-carriages,  he  spoke  of  the  exercise  at  some  of  these  trials  being 
made  with  old  carriages.  He  should  have  stated  that  the  gun-carriages  in  the 
**  Roval  Sovereign"  were  wooden  carriages,  and  more  or  less  detective  ;  and,  what  is 
more,  they  were  not  fitted  with  the  appliances  which  I  had  asked  for,  namely,  the 
winches  to  run  in  and  out.  We  heard  the  Controller  of  the  Navy  ably  describe  how 
necessary  it  was  to  have  mechanical  appliances  to  run  the  gun  in  and  out.  Now  on 
this  occasion,  when  these  guns  in  the  "  Royal  Sovereign"  were  fired,  those  winches 
were  not  applied,  and  they  had  the  old  carriages  that  had  been  condemned  by  Captain 
Osbom  in  1864.  But  even  then  you  see  we  fired  at  the  rate  of  one  round  in  1  minute 
and  23  seconds.  Now,  Captain  Scott  quoted  some  other  firing,  and  admitted  that 
they  did  not  fire  at  a  mark.  The  report  of  Captain  Key  on  this  occasion  goes  on 
to  say  :  "  In  both  cases," — the  cases  of  the  turret  gun — a  report  upon  the  '*  Royal 
Sovereign,"  that  is  the  double  and  single  turret — ".in  both  cases  a  small  target  was 
"  fired  at  1,000  yards  distance,  and  good  practice  made."  Now  I  contend  that  if 
Captain  Scott's  quotation  was  of  a  gun,  not  fired  at  a  mark,  but  of  quick  firing,  it  was 
no  criterion  at  all,  for  the  very  essence  of  the  turret  system  is  the  power  of  taking 
aim,  and  the  power  of  seeing  your  enemy.  It  is  a  fact,  and  has  always  been  known, 
that  in  broadside  ports  it  is  very  difiicult  to  sec  the  object,  particularly  when  it  is 
moving,  and  this  diflSculty  accounts  in  a  great  degree  for  the  slowness  of  firing  on 
that  occasion,  when,  as  Admiral  Warden  says,  it  took  him  three-quarters  of  an 
hour  to  fire  15  rounds.  The  quick  firing  of  the  "  Bellerophon's"  guns,  which 
Captain  Scott  mentioned,  I  think  is  also  answered  by  the  consideration  that  they 
were  not  fired  at  a  mark.  One  thing  mentioned  by  Captain  Scott  was  the  rushing 
of  the  sea  into  the  port,  and  he  explained  that  you  could  shut  the  port  up ;  but 
if  you  shut  the  port  up,  as  every  gunner  knows,  and  you  only  have  the  little  hole 
for  the  rammer  to  go  in  and  out  of,  we  all  know  that  it  is  a  very  much  slower 
process  to  load ;  and  not  only  that,  but  during  the  whole  of  that  time,  the  captain 
of  the  gim  can  see  nothing  whatever.  He  has  to  wait  imtil  the  port  is  up,  to  know 
if  his  enemy  happens  to  be  near.  He  has  to  search  for  his  enemy ;  he  has  to  go  right 
and  left  of  the  port ;  and,  as  we  know,  it  is  very  difficult  to  see  the  enemy  at  a^ ; 
and  you  are  obliged  to  send  an  order  from  the  upper  deck,  and  then  very  often  turn 
your  ship  to  find  your  enemy.  Another  thing  was,  that  the  gun-carriages  upon 
which  the  experiments  were  made,  referred  to  by  Captain  Scott,  I  believe  were  of  iron, 
were  they  not? 

Captain  Scott  :  Certainly.  As  you  have  questioned  me,  I  may 'state  I  have  not 
quoted  the  "  Royal  Alfred's  "  firing,  which  was  with  iron  carriages,  but  there  was  no 
increase  of  quickness  over  that  from  wooden  carriages — none  whatever  in  firing. 
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Captain  Coles  :  At  all  events  those  carriages  were  of  iron.  I  now  haye  the  honour 
of  answering  the  Controller  of  the  Navy,  and  it  is  with  great  diffidence  that  I  do 
answer  an  Officer  who  has  done  so  much  for  the  Navy,  and  who  holds  such  a  distin- 
guished position  in  the  Admiralty.  I  believe  that  one  of  the  first  things  the  Con- 
troller mentioned  was,  that  in  smooth  water  he  considered  the  turret  principle  was 
the  greatest  weapon  of  offence  and  defence — that  is,  as  long  as  the  ship  is  steady, 
and  that  is  the  pith  of  the  whole  thing.  I  have  contended,  and  I  do  contend,  that 
low  freeboard  is  what  will  enable  you  to  keep  the  ship  comparatively  more  steady 
than  by  any  other  means.  That  is  the  present  question.  It  is  a  matter  of  degree  to 
what  extent  you  carrj-  it.  Another  point  the  Controller  of  the  Navy  mentioned  was, 
that  the  turret  gun,  not  being  high  out  of  the  water,  waves  13  feet  high,  interposed 
between  the  gunner  and  the  enemy,  would  prevent  his  seeing  the  enemy,  or  prevent 
a  shot  hitting  the  enemy  ;  but  as  the  "  BeDerophon's"  gun  is  not  13  feet  out  of  the 
water,  the  same  thing  would  occur  with  her. 

Admiral  Robinson  :  I  stated  the  figure.  I  stated  tlie  height  of  the  gun  being 
5  feet  in  one  case,  and  the  interposing  wave  13  feet.  If  you  wish  to  draw  a  com- 
parison with  the  "  Bellerophon" — 

The  Chairman  :  You  did  not  hear  that  Captain  Coles  said,  that  the  '*  Captain's" 
guns,  which  is  a  ship  approximating  in  size  to  the  "  Bellerophon,"  are  11  feet  6  inches 
out  of  the  water. 

Admiral  Robhtson  :  I  thought  he  was  quoting  what  I  had  said. 

Captain  Coles  :  I  was  quoting  the  height  of  the  wave.  In  fact,  I  think  I 
had  not  explained  myselit  The  wave  is  13  feet  high,  so  that  any  broadside 
ship,  with  a  gun  less  than  13  feet  out  of  water  (and  I  do  not  think  any  broad- 
side ships  have  their  guns  13  feet  out  of  the  water) — any  ship  with  a  gun  lets 
than  13  feet  out  of  tlie  water  would  have  such  a  wave  interposed  between  the  gun 
and  the  object.  But  with  regard  to  a  difference  as  to  the  height  of  the  gun  out  of 
the  water  ;  I  think  it  may  have  escaped  the  Controller's  memory  at  the  moment,  he 
seems  to  think  that  our  great  difference  of  opinion  was  about  the  height  out  of  the 
water  of  these  turret-ships,  but  it  will  be  found  that  I  have  proposed,  and  do  pro- 
pose, vessels  of  all  descriptions  and  heights  out  of  water.  For  instance,  you  will  see 
here  a  high  fireeboard,  and  different  ways  of  mounting  turrets  have  been  sent  to  the 
Admiralty.  Here  is  a  turret  mounted  on  a  pivot  going  down  to  the  lower  deck ; 
here  is  a  turret  on  a  circular  box,  on  purpose  to  give  her  a  high  freeboard.  Mere  is 
a  ship,  the  first  sea-going  ship  drawn  out  by  Mr.  Bamabv,  No.  4  ;  she  has  a  square 
box  in  the  centre,  on  purpose  to  give  a  high  freeboard.  That  ship's  guns  are  higher 
than  most  ships,  they  were  13  feet  out  of  water.  That  ship  was  proposed  by  me,  and 
drawn  out  in  the  Controller's  office  in  1863.  The  "  Royal  Sovereign's"  guns  are 
12  feet  out  of  water.  The  "  Naughty  Child" — a  vessel  sent  in  in  1863 — her  guns 
were  10  feet  out  of  water.  The  turret-ship  designed  in  1863  I  have  noticed.  The 
"  Captain"  is  11  feet  6  inches  out  of  water.  So  that  it  is  a  mere  matter  of  degree 
how  nigh  you  have  your  gun  out  of  water,  and,  of  course,  your  freeboard,  it  maj  be 
aupposed,  is  governed  by  that.  But  it  is  not  so  in  a  turret-ship.  You  can  have 
a  low  freeboard  and  a  gun  a  great  height  out  of  the  water,  as  much  as  11  feet 
or  even  more.  You  have  only,  as  I  have  explained,  to  slope  the  deck  considerably, 
as  you  see  there ;  I  merely  raise  the  turret  a  little,  and  get  my  gun  higher.  Instead 
of  that,  if  you  wish  to  get  a  gun  higher  out  of  water  in  a  broadside  ship,  you 
have  to  increase  the  height  of  your  broadside  ship,  and  to  increase  all  that  extra 
weight.  I  have  only  to  increase  the  height  and  the  small  weight  of  the  cylinder  of 
the  turret.  On  this  point,  I  think  the  Controller  said  we  have  not  been  able  to 
come  to  any  decision  in  these  turret-ships.  But  I  hope  I  may  be  allowed  to  sar 
that,  with  all  the  various  propositions  which  I  have  sent  in  from  time  to  time, 
the  Controller  had  a  great  many  specimens  before  him,  and  it  did  not  rest  with 
me  whether  a  ship  of  that  sort  was  built  or  not ;  I  had  only  to  give  my  plans,  and  it 
rested  with  the  Controller's  department.  I  merely  made  suggestions.  I  did  not 
prevent  ships  from  being  built,  and  therefore  I  cannot  quite  see  that  I  have  been  the 
stopper  to  the  sea-going  ships,  when  I  see  all  these  different  classes  proposed  by  me. 
But,  again,  how  is  it,  if  I  have  been  the  stopper  to  building  sea-going  ships,  how  is 
it  that  sea-going  turret-ships,  built  at  private  yards,  have  crossed  the  Atlantic,  when 
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we  h»T6  not  a  sea-going  ship  in  the  Navy.  Now,  Gentlemen,  a  letter  was  put 
into  mj  hand,  which,  if  jou  will  allow  me,  I  will  read,  and  I  think  it  will  he  very 
interesting.      It  is  written  to  me  hy  an  officer  of  distinction  in  the  Peruvian 

"London,  1st  M>iy,  1867. 
"  GM>tain  Coles,  RN. 

"  Sir — As  you  are  giving  a  lecture  on  turret-ships,  perhaps  you  would  like  to  have 
"  the  following  particulars  of  the  turret-ship  *  Huascar,'  which  was  huilt  under  my 
"  direction  for  the  Peruvian  €U>Temment,  l^  Messrs.  Laird  Brothers,  and  taken  out 
"  by  me  to  Peru. 

"  In  the  report  addressed  hy  Commander  €hurcia,  commanding  officer  of  the  Peru- 
"  vian  ironclad  frigate  *  Independencia,'  to  the  head  department  of  the  Navy,  on  his 
"  voyaffe  from  Europe  to  the  Pacific,  in  convoy  with  my  ship  the  *  Huascar  (carry- 
"  ing  the  Commodore's  flag)  and  the  wooden  corvette  '  America,'  the  following  extract 
"  from  that  report  is  to  be  found  inserted  in  the  newspaper  JEl  Comercio,  dated  the 
"  24th  of  Au^rust,  1866  ^-- 

"  *  On  our  arrival  to  the  Pacific,  Uie  barometer  began  to  fiill  with  admirable 

"  *  rapidity,  and  as  itwas  blowing  hard  from  the  N.W.,  we  did  not  doubt  we  were 

"  *  going  to  meet  one  of  those  heavy  gales  so  frequent  in  those  latitudes.    The 

"  *  weauier,  until  then  cloudy  and  rainy,  began  to  appetur  stormy  on  the  80th  and 

"  *  31st  of  May.    This  last  day  we  met  a  very  strong  northern,  which,  changing 

"  *  suddenly  into  N.W.,  became  a  violent  and  protracted  storm,  accompanied  with 

'*  *  hurrioane  squalls.    Am  it  was  impossible,  under  these  circumstances,  to  steer 

"  *  the  ship's  course,  mainly  by  the  terrible  broadside  swell  which  was  rising,  we 

'*  *  were  lying  to  with  fore  staysail  and  tiysails,  steaming  under  very  easy  steam, 

'^ '  to  enable  us  to  put  the  bows  to  the  sea.    Although  the  storm's  strength  did 

"  '  not  allow  UB  to  carry  more  sail  than  that  which  we  carried,  we  were  obliged  to 

"  '  set  the  topsails  tmder  the  close  reef,  as  the  only  remedy  to  check  the  extra- 

" '  ordinary  rolling  of  the  ship,  which  exceeded  in  many  cases  30*  on  each 

"  *  side.* 

"  Notwithstanding  losine  the  convoy  of  the  *  Independencia'  and  the  '  America,'  I 

'*  had  so  mudi  confidence  m  the  '  Huascar'  'that  I  made  my  direct  course  for  Chiloe, 

"  and  arrived  there  at  9  a.m.  on  6th  June,  the  '  America'  the  next  day  at  11  A.ir., 

"and  the  'Independencia'  at  2  p.m.  the  same  day,  that  is,  29  hours  after  the 

"•Huascar.' 

"  I  may  add  that  the  '  Huascar'  is  1100  tons,  carrying  two  124-ton  guns  in  her 
**  ftorret,  and  two  40-pounders  aft  on  deck,  and  that  sne  was  very  buoyant  and  a  good 
"  sea-boat.  The  *  Independencia'  is  a  broadside  box  ironclad,  of  upwards  of  2,000 
"  tons  and  550-horse  power,  not  carrying  any  gun  heavier  than  IBO-pounders. 

"lam,  Sir, 

"  Your  obedient  servant, 

"  JosB  M.  Salckdo. 

"  P.S. — We  left  Chiloe  on  the  11th  June  for  Valparaiso,  and  met  the  same  niffht 
"  a  severe  ^e,  when  we  again  parted  company  with  the  *  Independencia,'  but 
"  arrived  at  Valparaiso  on  the  15th,  the  *  Independencia'  not  arriving  until  the  next 
"  day." 

Thai  was  the  first  ironclad  ship  that  went  across  the  AtUntio,  and  that  gentlemant 
I  believe,  is  present  here  to-night,  and  I  have  no  doubt  he  will  tell  you,  if  you  wish 
it,  with  his  own  mouth,  that  that  vessel  was  a  beautiful  little  sea  boat ;  her  deck  was 
six  feet  out  of  the  water.  So  much  for  the  sea-going  qualities  of  turret-ships.  The 
Controller  says  that  the  turret-gun  b  improtected between  decks;  that  is  that  the 
turret  is  only  protected  by  the  ship's  side.  That  is  one  of  my  vray  great  arguments 
in  &vour  of  low  freeboard.  Suppose,  for  instance,  that  a  ship's  side  is  ten  feet  out 
of  water,  and  it  is  covered  with  six-inch  iron,  if  you  reduce  that  portion  to 
five  feet,  it  is  evident  you  can  double  the  iron  on  that  portion  which  would  make 
H  one  toot  of  iron.  So  that  if  that  is  the  case  in  low  freeboard,  that  is  ano^er 
great  reason  why  you  should  adopt  it.     And  again,  if  the  turret-guns  are  unpro- 
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teoted,  are  not  the  guns  of  a  broadsidc-sliip  much  moi*o  unprotected,  where  yon 
have  the  very  much  higher  side,  and,  as  we  find,  a  very  much  thinner  side  in 
proportion,  with  all  these  numerous  port-holes  for  the  entry  of  shell,  and,  I  think, 
you  all  know  that  the  entry  of  one  shell  in  such  a  casemated  battery  as  the  **  Belle- 
rophon  "  would  be  quite  sufficient  to  put  that  ship  hors  de  combat ;  at  all  events  for 
some  time — shelly  with  12-poimd  charges.  Another  objection  was  that  the  all-round 
fire  of  the  "  Captain"  had  been  sacrificed.  It  has  been  sacrifiood  to  a  certain  point. 
That  is,  we  can  fire  the  600-pounder  within  six  degrees  of  the  line  of  the  keel.  Now, 
is  there  any  other  ship  in  the  service  that  could  fire  the  SOO-pounder  at  the  same 
angle  ?  They  may  fire  their  smaller  guns  by  poking  them  out  of  the  port-holes  in 
the  bow,  but  they  will  not  be  able  to  fight  those  guns  steaming  against  a  head  sea, 
whereas  ihe  gun  in  the  turret-ship  being  well  placed,  can,  when  steaming  that  ship 
against  a  head  sea,  still  be  firing  nearly  right  ahead.  I  think,  gentlemen,  nothing 
can  be  more  satisCaictory,  or  more  kind,  than  what  the  Controller  hB»  said.  There  i«, 
however,  one  point  more.  It  was  mentioned  that  a  gun  bursting  in  a  turret 
would  do  very  great  damage,  but  I  must  remind  you,  that  me  gun  or  a 
shell  bursting,  or  anything  bursting  in  a  turret,  is  just  where  it  would  hare 
the  advantage  over  a  broadside-ship.  If  the  gun  bursts  in  a  broadside-ship 
it  creates  a  panic  on  the  whole  of  that  deck,  and  may  not  only  kill  the  crew  of 
that  gun,  but  the  crew  of  the  gun  next  to  it  ;  whereas  a  gun  bursting  in  a  turrft 
is  localised  to  that  particular  point,  to  that  one  turret.  Perhaps  if  the  gun 
burst  here,  you  would  lose  the  power  of  one  turret  of  two  guns,  but  if  a  gun  burst 
on  that  deck  most  likely  the  wliole  deck  would  be  put  hors  de  combat^  particularlj 
with  these  40-pound  charges.  In  fact  that  is  one  of  the  great  points  that  are  pointed 
out  as  an  advantage  in  the  turret  by  Captain  Powell  in  his  report  of  1861.  I  will 
not  trouble  you  by  reading  that  report,  as  I  think  I  read  it  last  night,  but  it  says  that 
one  of  the  great  advantages  is,  tlutt  if  a  shell  burst  in  the  turret,  or  a  gun  burst,  it 
would  be  localised  to  that  particular  turret.  There  is  ^et  one  other  point  that 
I  will  refer  to.  The  Controller  said,  and  I  was  very  glad  indeed  to  hear  it,  that  he 
Imd  always  been  a  great  advocate  of  the  turret,  and  is  so  now,  for  special  purposes. 
Well,  Gentlemen,  it  has  given  me  the  greatest  pleasiure,  nothing  could  have  been  more 
satisfactory,  for  what  did  I  say  last  night  ?  I  think  you  will  find  that  I  particularly 
pointed  out  that,  as  a  rule,  special  vessels  must  be  built  for  special  purposes  where 
armour  is  involved,  but  that  the  turn-table  and  shield  which  combine  to  form  my 
tiurets,  admit  of  war  ships  being  constructed  which  can  serve  for  more  general  pur- 
poses than  the  broadside  principle  admits  of.  "  For  instance,  vessels  capable  of  the 
defence  of  our  shores,"  that  is  the  very  first  thing,  I  think,  the  Controller  of  the 
Navy  was  pleased  to  grant  to  the  turret-system,  "  or  colonies,  fit  for  the  close  attack 
"  of  an  enemy's  strongholds,  corrying  the  heaviest  cannon  that  we  can  manufacture, 
"  and  yet  capable  of  crossing  the  widest  ocean,  can  only  to-day  be  found  in  existing 
**  vesseb  with  a  veiy  low  freeboard  and  tiurets."  I  tlunk  upon  that  point  we  may 
consider  that  we  have  no  longer  the  slightest  difference  of  opinion.  I  do  not  know 
whether  there  are  any  other  particular  points  which  I  may  be  called  upon,  or  which 
it  is  necessary  to  answer,  but  I  tliinltl  have  touched  generally  upon  all.  I  can  only 
conclude  by  saying,  that  this  lecture  and  discussion,  however  much  trouble  they  may 
have  caused  me,  have  been  an  inmiense  pleasure  to  me,  not  only  because  I  consider 
that,  to  a  very  great  extent,  the  turret  principle  is  admitted  to  be  right,  but  I  have 
found,  and  am  happy  to  see,  that  there  is  such  a  great  disposition  and  such  a  great 
effort  that  our  Navy  should  benefit  by  it.  It  only  remains  with  me  to  thank  you,  and 
to  thank  the  Controller,  and  all  of  those  gentlemen  who  have  contributed  to  the  in- 
formation which  I  have  gained,  and  which  it  has  been  my  piurpose  to  gain  in  laying 
my  views  before  others.  I  still  think  and  feel,  as  I  say,  that  for  special  purposes  vou 
must  have  different  vesseb.  As  I  mentioned  last  night,  those  vessels  with  very  low 
freeboard,  whose  sails  were  left  out,  are  not  meant  for  sailing,  they  are  only  meant 
for  steam-power,  and  with  regard  to  the  whole  of  those  vessels,  my  opinions  are  veiy 
much  strengthened  by  what  I  have  heard.  I  hope,  gentlemen,  that  we  shall  not 
only  hear  of  other  vessels  crossing  the  Atlantic,  but  that  we  shall  soon  have  turret- 
ships  to  d«)  the  same. 

A  Visitor  :  I  am  requested  ])y  Capt.  Salcedo,  as  he  doo?5  not  imderstand  Kngli!»h 
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yery  well,  to  translate  for  him,  and  he  will  hare  much  pleasure  in  answering  anj 
question  put  to  him  ahout  the  ^  Huascar." 

The  Chairman  :  Can  tou  say  what  is  the  thickness  of  the  armom*-plating  ? 

A  YiaiTOB :  Four  incnes  and  a-half  armour-plating. 

The  Chaibman  :  What  was  the  size  of  the  yessel  ? 

Captain  Coles  :  I  can  gire  you  all  the  information. 

The  Chaibhak  :  At  tins  late  hour,  perhaps  it  is  hardly  neoessaiy  for  me  to  add 
anything.    I  should  like  to  have  made  some  remarks,  but  at  this  late  hour  it  is 
not  desirable.    It  must  be  remembered  that  the  condition  of  the  turret  and  broad- 
side q[aestion  is  yery  different  now  to  what  it  was  when  it  was  enunciated  by  Captain 
Colesy  and  I  must  say  that  I  think  the  present  position  of  the  matter  is  very  much 
owing  to  the  persistent  and  talented  way  in  which  he  has  prosecuted  his  work 
under  Tery  great  disadvantages.    He  has  already  stated  to  you  that  we  have  not 
got  a  turret-vessel  in  his  estmiation  such  as  would  afford  us  the  information  that 
we  really  require  to  enable  us  to  come  to  anything  like  a  satisfactoiy  conclusion 
as  to  the  relative  merits  of  the  two  systems,  and  I  do  think  that  the  burden  that 
has  been  laid  upon  the  "  Wyvem"  is  too  great,  and  is  not  at  all  such  as  would  war- 
rant any  comparison  whatever  between  her  and  "  Bellerophon.*'    She  is  a  ver^  small 
ship ;  you  cannot  make  any  real  comparison,  unless  the  two  ships  are  similar  m  size. 
It  is  quite  out  of  the  question.    It  is  quite  dear  the  main  principle  of  the  turret 
system,  that  is,  the  idea  that  Capt.  Coles  has,  that  a  low  freeboard  will  produce  an 
easy  vessel,  a  vessel  that  would  not  roU  much,  is  admitted  by  Mr.   Beed  very 
iusUy.     I  quite  endorse  his  opinion  that  it  would  liave  that  effect.    I  also  endorse 
nis  opinion  that  if  the  freeboard  were  high,  in  proportion  as  it  were  high,  it  would 
do  away  with  the  advantage  which  had  been  originally  contemplated  by  Captain  Coles, 
and  the  vessel  would  be  in  that  proportion  uneasy.    Therefore  the  statement  of  the 
Admiral  that  if  the  vessels  had  had  their  guns  a  certain  height  in  the  turret-ship 
that  the^  would  have  had  great  advanta^  over  the   broadside  ships  —  Captain 
Scott    did    not    quote    correctly — I  beg  his   pardon,    he    quoted   correcUy,  but 
I   do    not  think  he  interpreted  it  correctly,  because  the  latter  clause   of  the 
Quotation    clearly  implied    that   the    Admiral   was    speaking    of   the    height  of 
the  gan,  and  not  the  height  of  the  freeboard.     Now  as  the  principle  of  the 
tmret   system  is  to  have  a  low  freeboard  for  the  purpose  of  getting  an  easy 
ship,   it  would  have  been  destroyed  by  having  a  high   one;    merofore,  if  the 
gun  is  hiffh,  that  is  all  that  is  really  wanted.     You  have  a  high  gun,  a  low  free- 
board, and  you  get  an  easy  ship.    Ifow,  I  believe,  a  combination  of  the  two  e^tems 
would  make  a  fie^  better  one.    I  am  ^uito  sure  that  the  old  system  of  French  ships  was 
a  very  wise  system.    It  was  discontmued  in  great  measure  because  of  the  necessity 
of  having  more  space  on  the  decks  for  larger  guns.    Now  you  are  introducing '  that 
which  undoubtedly  is  due  to  Captain  Coles,  and  that  is  the  turn-table,  and  that 
practically  is  a  Ions  approach  towards  iiis  system,  and  certainly  he  is  entitled  to  the 
full  and  undoubted  credit  of  that.    I  do  not  think  that  you  could  have  fought  the 
large  guns  with  advantage,  or  with  safety  if  you  did  not  use  the  turn-table.    There- 
fore that  is  of  yery  great  importance,  and  I  do  think  the  fact  of  his  having  intro- 
duced the  turret  and  the  turn-table,  has  led  very  much  to  a  more  early  adoption  t>f 
large  guns  into  the  Kavy.    I  quite  feel,  too,  that  the  discussion  on  the  turret  system 
wiU  lead  to  what  I  believe  to  be  essential  in  easy  ships,  and  that  is,  narrower  ships 
than  we  have.    With  respect  to  the  luieasiness  and  the  difficulty  of  those  ships 
firing  their  guns.  Captain  Scott  says,  it  was  a  defect  of  the  carriages,  but  wh^  were 
the  carriages  so  defective  ?  Because  the  sudden,  the  rapid,  and  extensive  motions  of 
the  ships,  required  more  than  ordinary  skill  and  care  of  mechanical  construction. 
With  respect  to  the  construction  or  those  carriages,  I  say,  the  very  failure  of 
the  carriages,  while  it  obliges  you  to  get  a  more  effecUve  carriage,  also  oiight  to  point 
out  a  defect  in  the  ship,  either  in  the  stowage  arransement,  or  construction,  or  form, 
I  cannot  say  which.     It  is,  no  doubt,  a  very  oom{3ex  question,  and  one  not  easily 
dealt  with,  but  as  attention  docs  overcome  difficulties  that  ought  to  be  overcome, 
it  IB  essential  that  it  should  be  overcome,  and  I  do  not  believe  tliat  there  is  any 
insuperable  difficulty  in  overoondnff  it.    There  are  advantages  in  the  turret  system 
irhich  I  think  are  very  decided  with  respect  to  the  gun  and  to  pointing  of  the  gun, 
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and  I  must  say  until  this  discussion  took  place,  I  was  not  aware  it  had  so  many  adTan- 
tages  as  it  has.  Of  course  we  are  not  prepared  to  say,  that  it  has  perhaps  the 
extreme  advantages  claimed  for  it  by  Captain  Coles,  or  that  the  broadside  system  has 
the  extreme  disadTantages.  However,  I  accept,  and  I  think  we  all  agree  to  thaX, 
that  there  are  specialties,  and  you  must  have  particular  ships  for  them.  You  cannot 
say  you  will  have  all  turrets,  and  yon  cannot  have  all  broadsides.  But  what  Ib 
really  wanted  is,  that  we  shall  all  put  our  heads  together  and  agree  to  work  together, 
as  we  have  a  common  object,  a  common  end,  a  common  interest,  and  each  accepting 
opinions  and  ideas  one  from  the  other,  borrowing  not  stealing,  giving  credit  where 
credit  is  due,  and  honor  where  honor  i^  due.  I  think  you  will  allow  me  to  return 
your  thanks  to  Captain  Coles  for  his  very  clever,  and  very  ineenious  principle,  and 
I  am  aiure  if  he  had  not  had  a  more  thim  ordinary  meehanicfu  genius  he  could  not 
have  overcome  the  difficulties  that  he  has  had  to  contend  with,  arid  he  would  not 
have  brought  it  to  the  perfection  ho  has.  On  the  other  hand,  we  must  give  credit  to 
the  Departments  who  are  going  in  the  direction  of  recognizing  the  principle  dis- 
tinctly, and  of  frankly  avowing  the  value  of  that  principle,  and  are  adopting  it » 
far  as  they  conceive  consistent,  and  of  course  every  man  in  a  position  of  trust 
and  responsibility,  must  exercise  his  own  judgment,  he  must  not  accept  another 
man's  judgment.  He  is  responsible,  and  of  course  as  he  is  responsible,  ho  mittt 
exercise  his  own  judgment  in  the  matter.  I  have  much  pleasure,  Captain  Coles, 
in  returning  you  the  thanks  of  the  meeting. 
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Monday,  May  13th,  1867. 


Admiral  the  Right  Hon.  THE  EARL  OP  SHREWSBURY  AND 
TALBOT,  C.B.,  in  the  Chair. 
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Fosbery,  W.  T.  E.,  Capt.  h.-p.,  77th  Regt.     1/. 
St.  Clair,  Hon.  Archibald,  Comr.  R.N.     II. 


THE  COMBINED  "END-ON"  AND  BROADSIDE  PRINCIPLE. 
By  Captain  T.  E.  Symonds,  R.N. 

Before  commencing  my  paper,  I  have  to  express  my  regret  to  hoar 
that  Captain  Coles  will  not  be  present  this  evening.  I  informed  him, 
as  did  also  the  Secretary,  of  my  intention  of  reading  this  paper  "  On 
the  Combined  End-on  and  Broadside  Principle,'*  as  opposed  to  the  Turret 
Piinciple,  and  I  had  hoped  to  have  had  the  pleasure  of  seeing  him  here 
this  evening  to  reply  to  any  criticisms  I  might  make  on  his  views. 

Tnere  are,  I  believe,  few  accounts  of  Naval  Battles  on  record,whether 
between  fleets,  single  ships,  or  ships  and  land  defences,  in  which  the 
value  of  end-on  fire  has  not  been  more  or  less  apparent ;  and  there  are 
few  Naval  Officers  who  have  been  employed  in  chasing  pirates — slavers 
— or  in  battles  with  a  more  powerful  enemy,  who  have  not  felt  the  groat 
practical  disadvantage  of  not  having  a  gun  always  ready  to  fire  clear 
of  obstructions,  end-on,  either  ahead  or  astern. 

The  escape  of  many  a  chase,  and  the  history  of  many  a  disaster, 
may  be  attributed  to  the  absence  of  this  great  desideratum  in  war 
vessels  of  every  class.  It  was  severely  felt  in  the  old  war,  especially 
when  acting  in-shore  against  gun-boats  and  land  batteries,  for  instance 

*•*  The  diagrams  and  models  refjpred  to  may  be  seen  at  No.  10,  Adam  Street, 
Adelphi,  London.— T.  E.  S. 
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the  ** Dictator,"  Captain  Stewart,  aud  the  " Melpomene, "  Captain 
Warren,  in  action  with  the  Danes,  and  there  have  been  several  illus- 
trations of  it  in  more  recent  operations  in  the  Russian  and  Chinese 
wars ;  one  instance  with  which  we  are  all  familiar  is  the  case  of  the 
^'  Teazer,"  in  the  attack  on  Lagos,  when  yawing  to  bnng  her  guns  to 
bear,  she  was  swept  out  of  her  course,  and  took  the  ground. 

That  such  an  opinion  does  exist  was  abundantly  testified  by  the 
audience  present  at  the  reading  of  Captain  Scott's  paper ;  on  which 
occasion  it  also  appeared  that  the  advances  made  in  the  direction  of 
"end-on"  firing  were  unknown,  and  consequently  not  appreciated. 
I  therefore  offered  to  read  this  paper  on  the  subject',  preferring  that 
method  of  introducing  to  the  notice  of  the  Institution  some  inventions 
of  my  own,  to  impoi*ting  them  into  a  discussion  on  another  man's 
views. 

Lest  it  may  be  siipposod  by  those  unacquainted  with  my  past  advo- 
cacy of  the  combined  "end-on  and  broadside  system,"  that  the 
opinions  I  now  advance  are  based  on  recently-conceived  notions,  I 
hope  to  be  pardoned  for  referring  somewhat  frequently  to  my  former 
papers  on  the  same  subject,  read  both  here  aud  at  the  Institution  of 
Naval  Architects.  These  will  establish  the  originality  of  my  views,  and 
prove  that  which  I  am  very  desirous  should  be  understood  from  the 
outset,  namely,  that  although  I  have  been  a  constant  and  firm  sup- 
porter of  the  broadside  type  of  ship  for  sea-going  purposes,  I  repu- 
diate all  partizanship,  and  never  denied  that  the  turret  system  might 
be  applied  in  special  cases  with  advantage ;  being  actuated  solely  by 
that  sentiment  which  I  have  invariably  felt  and  expressed,  viz.,  the  desu-e 
of  benefiting  my  profession  and  advancing  the  naval  power  of  my 
country,  to  whose  authorities  my  plans  and  *  suggestions  have  been 
almost  exclusively  addressed.  (For  extract  from  my  paper  of  1863,  see 
below*).  It  is  a  source  of  great  satisfaction  to  me  to  find  that  such 
opinions  have  been  borne  out  in  practice,  and  that  objections  which 
I  have  persistently  raised  to  the  so-called  sea-going  turret-ships  have 
been  confirmed  even  by  the  gallant  inventor  of  that  system,  who  has 
very  materially  altered  his  position. 

The  type  he  first  advocated  was  said  to  possess  an  "  all-round  fire," 
the  strong  point  much  dwelt  upon  by  him  and  all  supporters  of  the 
system  being  the  bow  and  stem  attack ;  this,  however,  has  disap- 
peared, not  only  in  his  own  ship,  the  "Captain,  "but  in  every  other 
.  turret- vessel  constructed  to  cross  the  ocean  in  which  the  "  poop"  and 
"forecastle"  have  been  added  as  indispensable.  End-on  fire  being 
thus  impossible,  most  of  the  arguments  adduced  by  him  in  condemna- 
tion of  broadside  batteries  recoil  upon  himself,  and  the  system,  as 
applied  to  sea-going  ships,  maybe  fairly  said  to  have  retrograded  since 
its  first  introduction. 

•  "  For  my  own  part  I  sincerely  hope,  both  for  the  good  of  the  countiy  as  well  m 
for  Captain  Coles'  sake,  that  his  shields  may  prore  an  entire  success,  although  I  do 
not  agree  with  him  in  condemning  all  broadside  ships,  and  claiming  for  the  ctti)ola 
system  all  those  advantages  he  belieyes  it  to  possess,  especially  for  sea-going  shipS' 
In  any  observations  t  may  make  I  distinctly  repudiate  alt  idea  of  autavonism  to  his 
or  any  otlier  particular  system,  my  object  being  the  benefit  of  the  public  service.**— 
Hcc  Journal  Royal  United  Service  Institution,  vol.  vii.,  p.  815. 
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I  believe  that  the  apparent  simplicity— I  may  say  nakeduess — of  a 
turret  ship,  as  first  introduced  to  our  notice,  was  that  which  capti-  ' 
vated ;  no  one  could  look  at  the  early  representations  of  Capt^Lin  Coles' 
cupola  ships  without  being  struck  by  their  warlike  and  wicked  appear- 
ance ;  like  a  pugilist  or  a  game  cock,  they  appeared  divested  of  every- 
thing that  could  interfere  vnth  their  work,  presenting  the  smallest 
possible  object  to  an  adversary,  and  no  doubt  well  fitted  for  the  duties 
they  were  originally  intended  to  perform,  namely,  harbour  defence,  and 
opercUing  on  inland  seas  and  rivers. 

In  seeking  to  extend  his  sphere  of  action  to  sea-going  ships  the 
simplicity  has  vanished ;  and  in  the  struggle  to  make  turret-vessels 
moderately  seaworthy.  Captain  Coles  is  compelled  to  introduce  to 
some  extent  the  very  features  he  has  so  constantly  condemned  in 
broadside  ships,  the  proportions  as  regards  a  target  being  similar  to 
those  of  ordinary  ships.  How  far  they  will  be  sea- worthy  is  at  pre- 
sent mere  conjecture,  but  judging  from  those  specimens  that  have 
been  tried,  I  have  very  great  doubts  of  their  ultimate  success. 

Those  who  have  served  in  brigs  and  vessels  of  similarly  low  free- 
board, which  from  their  lightness  and  consequent  buoyancy  could  not 
fail  to  make  better  weather  than  ships  heavily  armoured,  and  who  have 
seen  what  took  place  when  a  port  was  stove  in,  may  readily  conceive 
the  c^ect  that  will  be  produced  by  the  sea  breaching  between  the 
turrets  under  the  hurricane  deck,  which  deck,  by-the-bye,  is  after  all  a 
mere  apology  for  a  platform  on  which  to  work  a  frigate's  sails,  and  to 
carry  out  those  drills  and  exercises  imperative  for  the  proper  organi- 
zation of  a  ship's  crew.  Place  the  "  Captain"  in  the  same  position  as 
those  broadside  ships,  the  shortcomings  of  which  Captain  Coles  was  so 
severe  upon,  would  not  a  wave  run  up  the  glacis  of  the  low  deck,  and 
if  not  filling  the  turret,  would  it  not  certainly  necessitate  the  use  of 
waterproof  cartridges  as  much  as  in  the  broadside  ports  ? 

Upon  these  points  I  shall  refer  to  my  paper  on  Steering  and  Manoeuvring 
Ships,  &c.,  read  here  May  18th,  1863.  (Vide  "  Journal  of  the  Royal 
United  Service  Institution,"  vol.  vii.,  page  317.) 

I  am  of  opinion  that  Captain  Coles  clainiB  too  much  for  the  sea-going  qualities 
of  his  ships,  Tfvhich  are  as  yet  untried.  Tbej  ore  low  in  the  water  as  compared  with 
ordinary  ships — the  actual  side  of  th(9  ship  shown  in  his  diagram  heing  only  7ft.  Sin. 
aboTe  the  water-line,  the  whole  defence  from  a  sea  heing  the  flying  bulwarks  or  flaps, 
the  efScieney  of  which  to  resist  a  sea  I  doubt.  A  first-class  frigate  often  ships  a 
heavy  sea  oyer  all — ^her  side  being  some  13  feet  higher  than  the  top  of  his  moyeable 

Knwale.  Such  a  sea  would  dear  a  turret-ship's  decks.  I  think,  therefore,  until  we 
re  arriyed  at  some  method  of  construction  which  giyes  us  quaUties  infinitely  supe- 
rior to  those  we  at  present  }X)ssees,  that  we  cannot  rely  on  such  a  ship  fior  laying-to 
safely  in  a  heayy  sea.  Nor  can  we  dispense  with  an  upper  deck,  on  wliioh  a  sufficient 
proportion  of  boats  and  spars  can  be  stowed  with  safety,  and  with  stout  bulwarks  to 
protect  them. 

At  the  period  when  Captain  Coles  first  introduced  his  system,  the 
broadside  ship  was  a  very  different  affair  to  some  of  those  since  built, 
and  more  especially  to  many  now  building,  in  which  "  end-on"  fire  has 
been  introduced  to  some  extent. — ^Vide  diagram,  No.  3,  Plate  xxxviii. 

The  following  table  gives  a  list  of  the  principal  armour-clad  ships  in 
which  bow  guns  have  been  fitted  for  right  ahead  fire : — 
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• 

Deck  upon 

which  the  guns 

are  placed. 

No.  of  guna. 

Height  of 
Sill  aboTe 
load-line. 

Minotaur 

Upper  deck 

ditto 

ditto 

ditto 

ditto 

Main  deck 

f  Upper  deck 

\  M^in  deck 

f  Uppr  deck 

\  Main  deck 

Main  deck 

ditto 

Upper  deck 
Main  deck 

2 
2 

2 

2 

2 

2 

2 

2 

1 

2 

2 
1  ahead,  and 
*    2ntU« 

1 

1 

ft.    in. 
19     6 

Aginconrt 

19     6 

Northumberland 

Hector. 

19  11 
17    6 

Valiant 

17     6 

Boyal  Alfred 

Lord  Cljdc 

10    9 
19    0 

Tiord  Warden 

Bellerophon 

11     6 

11    I 

10     2 

Pallas , 

10    6 

Monarch 

16     7 

Hercules 

13     9 

Tho  difficulty  of  working  heavy  guns  on  the  broadside  has*  been 
overcome:  and  Captain  PalUser's  invention  has  added  so  materially  to 
the  power  of  the  present  ordnance,  as  to  render  it  a  very  great  question 
whether  we  shall  ever  require  a  heavier  gun  than  the  present  300- 
pounder  for  sea-going  purposes,  in  which  case  the  v^lue  of  the 
turret  systena  becomes  still  more  doubtful.  In  weighing  the  question 
between  the  broadside  and  turret  armament,  we  should  assume  the 
calibre  of  the  gun  to  be  the  same  in  both  cases  until  it  be  proved, 
firstly,  that  a  reliable  600-pounder  can  be  made  for  service  at  sea ;  and 
secondly,  that  when  made,  a  broadside  ship  cannot  carry  it.  There  is 
no  more  reason  at  present  to  doubt  that  this  can  be  done  than  there 
was  four  years  ago,  when  it  was  stated  to  be  impossible  to  work  300- 
pounders  on  tho  broadside.  Granting  this  view  to  hne  correct,  in  what 
consists  the  superiority  of  a  turret  ship's  broadside,  reduced  50  per  cent* 
of  its  assumed  weight  ?  I  can  state  with  the  utmost  confidence  that 
a  broadside  ship  will  carry  not  only  as  many  guns  on  each  broadside,  of 
the  f=>ame  weight  as  those  carried  in  the  tui-rets,  but  she  will  carry  two 
additional.  It  must  also  be  remembered  that  when  a  turret  ship  is 
cugaged  on  both  sides,  she  can  only  fire  half  her  battery  at  each  adv«- 
sary,  whilst  the  broadside  vessel  brings  her  full  number  to  bear  on 
either  side. 

Without  regard  to  the  position  of  the  guns,  the  "  Bellerophon"  and 
the  "  Captain"  will  exemplify  this  comparison. 

I  am  very  much  disposed  to  lean  to  the  opinion  of  practical  men 
who  have  been  under  fire  during  the  American  war,  that  the  rapid 
concentratod  fire  of  many  guns,  whether  against  ships  or  forts,  will 
be  far  more  effective  than  slow  discharges  from  concentrated  arma- 
ments ;  and  when  viewing  the  various  duties  that  ships  of  all  classes 
have  to  perform,  not  excepting  the  occasional  landing  of  their  gun«, 
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I  think  an  additional  argument  will  be  found  for  many  effective  g^ns  of 
smaller  calibre  rather  than  for  a  few  very  heavy  ones. 

It  appears  to  me  as  though  the  broadside  system  has  advanced  in 
the  same  ratio  that  the  turret  has  retrograded ;  each  year  has  deve- 
loped some  new  feature ;  the  ^'  square  box"  (a  term  often  applied  in 
derision  of  the  "  central  battery,"  commenced  in  the  "Warrior,**  and 
continued,  I  think  wisely,  in  later  ships)  has  had  its  corners  knocked 
off  by  repeated  broadsides  from  turret  guns,  and  by  indenting  the  sides 
a  fixed  semi -turret  is  formed  at  either  end,  from  which  four  of  the 
heaviest  guns  may  be  worked,  end-on,  through  an  arc  of  90*^,  as  shown 
in  diagram  No.  1  (Plate  xxxvii),  not  shifted  from  port  to  port,  as  was 
the  case  when  Captain  Ooles  read  his  first  paper.  These  guns  are  at 
such  a  distance  from  stem  and  stern  as  will  enable  them  to  be  carried 
vnthout  prejudice  to  the  sea-going  qualities  or  speed  of  the  ship,  and 
fought  end-on  in  the  heaviest  weather.  The  distance  of  these  guns 
from  each  end  of  the  ship  under  notice  is  about  90  feet,  beiug  nearly' 
the  same  as  that  of  the  '*  Captain's"  turrets,  the  wei^t  of  which, 
however,  at  those  points  is  much  greater  than  the  bulkheads  in  my 
system.  No  valid  reason  can  be  assigned  why  even  a  600-pounder 
should  not  be  worked  in  ports  so  placed,  when  on  a  turn-table ;  they 
being  retired  several  feet  from  the  side,  the  weight  is  centralized,  and 
the  muzzle  of  the  gun  is  virtually  higher  out  of  the  water. 

Pariiculara  aiid  Ferfonnance  of  *'  Bolivar.** 

The  performance  of  the  "  Bohvar,"  an  unprotected  twin  screw 
vessel,  of  830  tons,  230  feet  long,  27  feet  beam,  10  feet  draught,  built 
and  engined  by  Messrs.  Dudgeon,  converted  and  fitted  out  by  me  for 
the  Venezuelan  Government,  as  an  armed  transport,  with  "  indented 
sides,*'  is  perhaps  the  best  illustration  extant,  of  the  practicability 
of  that  system :  proving  not  only  that  guns  so  placed  can  be  worked 
effectively  at  a  high  speed,  with  a  head  or  beam  sea,  in  a  vessel 
deeply  laden,  the  muzzles  of  whose  guns  were  only  7  feet  6  inches 
above  the  water-line,  in  an  indent  of  4  feet,  but  that  such  an  arrange- 
ment of  "end-pn**  armament  can  be  fitted  in  the  course  of  a  few 
weeks  to  a  comparatively  small,  sharp,  narrow,  high  speed  vessel,  of 
ordinary  construction,  a  trifling  alteration  in  the  superstmcture  only 
being  required,  to  carry  the  heaviest  guns  under  a  deck,  which  is  impos- 
sible in  such  a  vessel  by  any  other  method.  It  will  be  seen  by  refer- 
ring to  the  diagram,  No.  2  (Plate  xxxviii),  that  the  "indents,**  which 
are  70  feet  from  the  stem  and  stern,  are  so  situated  in  the  body  of  the 
vessel  as  to  prevent  overweighting  the  extremities,  the  flare  of  the 
bow  practically  throwing  the  wave  clear  of  the  indented  ports,  which 
were  thus  enabled  to  be  kept  open  in  almost  all  weathers. 

Considering  that  this  little  vessel  attained  a  sea-speed  of  1 5  knots, 
was  armed  with  70-pounder  rifled  guns  and  24-pounder  howitzers 
(might  have  carried  100-pounders  with  the  same  ease),  with  guns  to 
fire  within  10°  of  the  keel  (they  might  be  fired  at  5°  with  equal 
facility),  propelled  by  twin  screws,  by  means    of   whiclv  her  guns 
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were  pointed  with  extrcme  accuracy ;  presenting  an  end-on  target  to 
an  enemy  of  only  27  feet  base  (only  2  feet  in  excess  of  the  diameter 
of  the  turret),  and  possessing  a  decked  freeboard  of  15  feet,  under 
which  there  was  the  most  perfect  accommodation  for  a  crew  of  200 
men,  and  capable  of  transporting  750  troops  3,000  miles  on  a  10  feet 
6  inches  draught  of  water ;  I  think  I  may  say  that  she  is  a  veary 
formidable  vessel,  and  be  permitted  to  ask  how  such  results  could  be 
attained  with  a  "  turret "  arrangement  ?♦ 

I  have  pecidiar  satisfaction  in  referring  to  an  extract  from  a  lett^ 
received  from  the  Captain  of  this  ship  confirming  the  above,  as  wdl 
as  the  statements  I  made  in  the  years  1862  and  1 863,  in  papers  read 
at  this  Institution,  on  the  advantages  of  the  twin-screw  system,  lor 
manoeuvring  ships  with  "broadside"  and  "end-on"  batteries,  » 
subject  I  have  persistently  advocated,  which  although  condemned  at 
first,  is  now  being  generally  adopted,  not  only  in  "  broadside  "  but  in 
''turret"  ships,  thus  proving  that  system  is  considered  imperfect 
without  them ; — in  fact  since  end-on  fire  has  been  established  they 
are  more  necessaiy  in  the  turret  than  the  broadside. 

Captain  of  "  Bolivar's  "  Letter. 

"  We  had  a  bplendid  opportunity  of  proving  the  adyantages  of  twin  screws  in 
"  handling  a  snip  in  a  crowded  anchorage.  When  about  to  leave  the  inner 
"  anchorage  at  Falmouth,  we  had  a  steamer  close  astern  of  us,  a  vessel  ahead,  and 
**  one  on  each  beam,  and  no  room  between  the  shore  and  these  ressels  to  permit  of 
"  our  going  between  it  and  them ;  at  the  same  time  there  was  a  strong  gale  Mowing 
**  to  wnich  we  were  riding :  when  the  anchor  was  tripped,  the  engines  were  started, 
"  one  ahead,  the  other  astern,  and  the  ship  turned  exactly  in  her  own  length  withoot 
"  drifting  a  foot  to  leeward  during  the  operation.  In  performing  the  erolution  it  ii 
'*  perfectly  unnecessary  to  work  me  engines  at  more  than  *  rery  easy  !*  The  dxi^ 
"  performed  splendidly  against  the  south-west  gale  which  prevailed  for  two  days 
"  after  our  leaving  Falmouth.  There  is  no  doubt  that  the  twin  screws  are  most 
*'  successful  in  forcing  a  ship  against  a  heavy  head  sea  and  wind.  We  bad  another 
"  proof  of  their  superiority  in  the  passage  to  Madeira — ^the  port  engine  got  a  heated 
"  bearing.  I  offerod  the  engineer  to  stop  it.  He  said  that  reducing  the  number  of 
*'  revolutions  would  be  sufficient ;  he,  therefore,  reduced  the  revolutions  of  that 
"  engine  down  to  twenty -five,  and  kept  the  other  up  to  eighty.  During  the  time  of 
*'  the  bearing  cooling  our  speed  was  reduced  hardly  two  knots,  and  haroQy  any  effect 
*'  was  noticed  in  the  steering ;  this  is  a  decided  advantage.  In  picking  up  a  sdi^ 
"  berth  among  shipping,  or  in  mooring  or  unmooring  with  steam  up,  the  tirin  screvi 
"  are  invaluable,  and  Ushten  tiie  labour  immensely.  We  took  a  turn  out  of  our 
"  hawse  when  shifting  oerth  to  the  quarantine  anchorage,  simply  by  turning  the 
**  ship  right  round  with  the  screws.  Ton  know  what  work  clearing  nawse  is,  snd 
**  can,  therefore,  imagine  how  the  usually  tedious  operation  was  smiplified.  The 
"  indented  sides  are  without  doubt  admirable,  and  in  the  heaviest  weather  have  been 
"  entirely  free  from  any  lodgment  of  water,  and  we  were  enabled  to  make  excelkiit 
"  practice  with  the  guns." 

The  "  Pallas  "  is  also  fitted  on  this  principle,  but  being  a  wooden 
frigate,  and  the  plan  having  been  adopted  subsequent  to  her  laonch, 

•  The  advantage  of  this  method  of  armament  in  transports  is  very  obvious  even 
in  this  converted  ship,  especially  when  the  decks  are  crowded  with  tTOops  or  cabins. 
The  bow  or  stem  guns  in  the  indented  ports  having  an  arc  of  training  of  from  65*  to 
70*,  thus  obviating  the  necessity  of  transporting  them  from  port  to  port. — ^T.B.8. 
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the  conversiou  has  not  been  so  perfect  as  in  the  "  Bolivar,"  which  is 
an  iron  vessel ;  the  results  attained  in  this  ship^  however,  are  also 
very  satisfactory ;  I  will  now  read  an  extract,  from  a  letter  recently 
received  from  an  Officer  of  the  "  Pallas." 

Extract  of  Letter  from  Officer  of*^  PaUat, " 

*'  The  more  I  see  of  the  plan  of  firing  from  the  bow  and  quarter  battery  ports,  the 
"  more  I  like  it,  and  the  more  formii&ble  does  it  make  a  ship  appear  m  my  eyes. 
"  The  other  day  we  went  out  for  gunnery  practice,  and  fired  at  a  mark  against  a  nigh 
"  diff ;  and  steaming  quietly  round  in  a  circle,  we  fired  from  the  broadside  and  bow 
"  and  quarter  battery  ports  with  great  efibct,  and  could  hare  fired  fiye  guns  ahead  or 
**  astern  nearly  in  a  line  with  the  keel  if  we  had  liked — three  of  them  quite,  and  the 
"  battery  guns  only  14%  from  the  fore  and  aft  line. 

"  It  appears  to  me  that  the  larger  the  ship,  the  more  important  it  is  to  have  the 
'*  indented  sides ;  and  in  a  ship  like  the  '  Lord  Clyde,*  with  guns  on  both  decks, 
"  really  her  strongest  points  of  attack  and  defence  would  be  *  end*on '  if  she  had  the 
"  indented  sides. 

The  "  Research,"  originally  fitted  with  the  gate  bulwark,  has  been 
also  altered  to  this  plan  with  very  great  advantage,  both  as  a  fight- 
ing*  and  a  sea-going  ship,  and  it  has  added  very  materially  to  her 
accommodation  and  the  comfort  of  her  crew.  Many  of  our  new  ships 
are  being  built  on  this  system  (vide  Diagram  No.  8,  Plate  xxxviii). 

Distinction  between  Symonds*  and  Coles'  End'On  Fire, 

Having  thus  described  the  method  by  which  I  attain  ejid-on  firing, 
1  will  now  call  your  attention  to  the  distinction  between  the  power  of 
firing  "  end-on  "  possessed  by  my  system  and  that  claimed  for  the 
turret.  In  mine,  when  constructed  for  the  purpose,  not  altered^  it  is 
practically  right  ahead  or  astern — as  in  diagram  No.  1 ;  no  need  of  yawing 
even  half  a  point,  four  guns  firing  right  ahead  or  astern  clear  of  everv 
thing  at  any  angle  of  elevation  or  depression  that  the  carriage  will 
admit-,  whether  rolling  under  steam  or  heeling  under  canvas  ;  whereas 
the  smallest  angle  at  which  the  chase-gim  of  the  "  Captain  "  can  be 
fired,  in  a  horizontal  line,  is  theoreticdly  6**  (vide  Plate  xl,  diagrams 
X,  Y,  Z) ;  but  we  must  bear  in  mind  that  thcU  gun  is  from  the  after-turret 
(the  fore-turret  being  blocked  to  23®  by  the  top-gallant  fore-castle), 
the  shot  having  to  pass  over  156  feet  of  deck,  between  the  legs  of 
the  tripods  which  converge,  topmast  backstays,  with  such  gear  and 
obstructions  on  that  deck,  necessary  to  a  sea-going  ship,  no  matter 
of  what  description. 

I  think,  it  will  be  admitted,  that  this  is  rather  close  shaving,  even 
under  the  most  favourable  circumstances  in  daylight,  but  what  it 
will  be  on  a  dark  night  with  the  ship  rolUnff  and  pitching  (and  even 
turret-ships  will  and  do  roll  and  pitch),  perhaps  short  of  coal,  heehng 
over  under  canvas,  or  the  deck  and  turrets  enveloped  by  smoke  or 
even  fog,  I  do  not  think  it  will  require  a  very  imaginative  person  to 
predict.  I  have  no  hesitation  in  saying  it  will  be  impossible,  and  that 
if  Captain  Coles  relies  on  this  gun  for  firing  "  end-on,"  he  will  meet 
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with  disappointment,  as  a  consideration  of  the  diagrams  refenred  to, 
showing  the  hne  of  a  shot  from  the  *'  Captain's  "  after-turret,  will  cleariy 
point  out.  I  am  disposed  to  agree  with  Mr.  Robert  Napier,  whose 
letter  appears  in  Admiral  Halsted's  appeal  to  the  Parliament  of  1866, 
when  he  says, — *'  I  do  not  fear  the  enemy's  shot,  so  much  as  the 
*'  risk  of  a  shot  from  the  turrets  themselves  when  engaged  against 
"  an  enemy  I" 

la  proof  of-  the  foregoing,  I  refer  you  to  diagrams  X,  Y,  and  Z, 
(Plate  xl);  X  being  the  plan  of  the  upper  deck  of  the  "Captain;"  Y  being 
a  transverse  section  indicated  by  the  line  a  b  in  X.  These  diagrams 
illustrate  the  limit  of  horizontal  fire  from  the  outer  gun  of  the  qfter- 
turret,  in  the  direction  marked  c,  with  the  ship  rolling  ll"*,  this 
direction  being  at  6°  from  the  fore  and  aft  line,  the  angle  claimed 
by  Captain  Coles.  It  will  be  observed  that  the  slightest  divergence 
would  strike  the  bulkhead  of  the  compartment  shown  amidships,  or 
the  foremost  tripod  leg ;  should  the  inner-gun  be  fired  by  mistake  in 
the  heat  of  action,  the  result  would  be  fatal.  Diagram  Z,  is  dso  s 
plan  of  the  turret-deck,  showing  that  a  shot  fired  horizontally  from 
the  outer  guns  in  the  fore  and  after  turret,  in  a  direction  of  6^  with 
the  fore  and  aft  Hue,  would  strike  the  deck,  supposing  the  ship  to 
have  rolled  through  an  angle  of  7°,  with  her  l^ead  or  stem  liftea  by 
the  sea  to  an  angk  of  2°  ;  these  points  are  marked  d  in  the  diagram. 
In  this  case  a  very  moderate  angle  is  assumed  in  both  instances,  yet 
it  will  be  seen  that  it  would  be  impossible  to  fire  on  the  top  of  the 
rolling  motion,  even  at  that  small  angle.  Apart  from  the  foregoing 
I  conceive  the  diflSculties,  pointed  out  with  horizontal  fire,  will  be 
increased  when  firing  at  great  elevation,  and  I  also  think  it  worthy 
of  remark  that  the  tripod  legs  interfere  materially  with  the  line  of 
fire  from  both  turrets  in  many  directions.  I  have  always  understood 
that  the  object  of  this  invention  was  to  avoid  such  interruption  to 
the  all-round  fire  so  constantly  insisted  upon. 

Now,  I  submit,  that  contrasting  the  difficulties  that  have  been 
pourtrayed  in  this  most  approved  example  of  a  sea-going  turret- 
ship,  with  the  simplicity  ana  practicabili^  of  my  system,  that  and 
some  more  substantial  advantage  has  been  proved  than  appears  oo 
the  face  of  it  now,  we  should  not  only  suspend  our  judgm^t,  bnt 
hesitate  before  we  embark  too  largely  in  sea-going  turret-ships,  uo 
matter  how  confident  its  advocates  may  be,  or  how  specious  the 
arguments  they  employ. 

Assuming  that  it  is  possible  for  the  after-turret  gun  to  fire  ^ec- 
tively  at  6°  with  the  keel,  as  claimed;  in  doing  so  let  us  see  the siw 
of  the  target  exposed,  as  compared  with  an  opponent  armed  <mi  my 
system.  To  effect  this  object  the  turret-ship  must  be  yawed  half  a 
point,  thus  exposing  the  whole  of  her  side ;  whereas  if  that  opponent 
has  guns  finng  right  ahead,  the  extreme  width  of  target  exposed  by 
her  would  be  less  than  half  her  beam,  the  inclined  face  represented  by 
the  bow,  say  at  an  angle  of  25°,  woidd  be  a  much  more  difficult  object 
to  pierce.  Moreover,  admitting  the  turret-ship  to  have  600-poun(fere. 
and  her  opponent  four  SOO-pounders  ''  end-on  "  guns,  tbe  preponJer* 
ance  of  metal  would  be  600  pounds  in  favour  of  tho  "  end-on  *  ship? 
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with  this  further  difference,  viz.,  that  in  any  case  tlie  fire  from  the 
turret  must  be  necessarily  extremely  slow  and  uncertain  for  the 
reasons  stated,  whereas  from  her  opponent,  there  being  no  obstructions 
or  necessity  for  yatoing^  the  fire  will  be  rapid  and  uninterrupted.  Dia- 
gram No.  5,  Plate  xxxviii,  illustrates  the  above. 

Immunity  of  Turrets  from  danger. 

Captain  Coles'  claim  of  immunity  from  damage  for  his  turrets  on 
account  of  their  glancing  properties  cannot  be  substantiated, 
especially  when  engaging  at  a  considerable  angle  with  a  broadside 
enemy ;  the  tuirets,  when  of  such  dimensions  as  the  "  Captain's," 
would  always  present  a  dead  flat  of  nearly  1 0  feet  wide  by  7  or  8 
in  height;  at  a  moderate  range  such  a  target  would  be  struck  by 
almost  every  shot,  and  always  at  right  angles,  for  no  matter  in  what 
direction  the  enemy  may  be,  this  dead  flat  will  always'bc  opposed  to  his 
giins ;  thus  in  the  case  I  quote,  the  turret  would  be  in  a  worse  posi- 
tion than  the  flat  side,  which  could  only  be  struck  at  right  angles  when 
the  enemy  was  exactly  abeam.  Now,  referring  to  the  diagram  No.  4 
(Plate  xxxviii),  which  is, a  scale  drawing  of  the  "Captain's"  tmTct,  it  will 
be  seen  that  two  ports  are  pierced  within  5  feet  of  one  another  in  the 
middle  of  the  said  dead  flat  or  target,  which  conveys  to  my  mind  a 
structural  weakness  not  to  be  found  in  the  latest  broadside  ports 
(which  are  from  12  to  15  feet  apart,  and  not  of  necessity  so  much 
larger  than  a  turret's,  as  shown  in  Captain  Coles'  clever  transparency 
on  a  late  occasion),  that  weakness  being  increased  by  the  bevelling 
of  the  ports  in  the  turret,  which  is  certainly  equal  to,  if  not  exceed- 
ing, that  required  in  the  ordinary  broadside  ports.  My  port  for  a  300- 
pounder  is  2  feet  4  inches  by  3  feet  10  inches  ;  the  tunet  port  being 
2  feet  2  inches  by  3  feet  7  iuches. 

Shell  exploding  in  Battery  and  Tuiret, 

Much  stress  was  laid  by  Captain  Coles  on  the  disastrous  effect  that 
must  necessarily  be  produced  in  the  "  Bellerophon's  "  battery  by  the 
explosion  of  a  large  shell,  yet  almost  ignoring  the  possibility  of  such 
an  event  taking  place  in  a  turret  in  consequence  of  its  small  ports, 
contending  that  the  result  would  amount  to  total  annihilation  of  the 
battery,  whei-eas  the  turret  was  to  escape  scot  free.  Now,  it  appears 
to  me,  that  such  an  argument  is  untenable,  for  as  before  stated,  the 
turret  has  two  port  holes  within  6  feet  of  each  other,  representing  a 
larger  area,  either  being  nearly  as  large  as  my  port ;  and  presenting 
two  chances  to  one  for  a  shell  to  enter.  If  a  shell  should  perchance 
enter  and  explode  in  so  confined  a  space,  or  if  a  gun  should  burst — 
neither  event  beuig  improbable— what  would  become  of  the  whole 
structure  and  its  contents?  There  can  be  but  one  answer — 
utterly  destroyed,  and  the  ship,  say  the  "Captain,"  deprived  of 
half  her  armament  at  one  blow  without  possibility  of  repair,  I  contend 
from  our  experience  of  the  effect  of  shells  in  crowded  batteries,  that 
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neither  the  loss  of  life,  nor  destruction  of  material  oould  be  so  certain 
and  general  as  Captain  Coles  would  have  us  believe,  in  a  space  100 
feet  by  56  feet,  having  many  hatchways  and  ports  to  faciUtate  the 
escape  of  the  exploded  gas,  added  to  numerous  obstructions  on  the 
deck,  nor  would  the  disaster  be  so  irreparable  as  in  the  other  case. 

There  is  one  point  in  the  history  of  turrets,  which  has  not  hitherto 
been  disposed  of  to  ray  satisfaction,  and  which  to  my  surprise  was  not 
decided  during  the  experiments  on  the  turrets  of  the  Royal  Sovereign : 
I  refer  to  the  effect  produced  on  the  training  gear  of  the  turret  when 
revolving,  by  the  impact  of  heavy  missiles.  I  believe  that  the  effect  of  a 
blow  on  such  a  structure  in  motion  would  be  very  different  to  that  when 
stationary ;  the  force  of  that  blow  being  the  weight  and  velocity  of 
the  projectile  multiplied  into  the  weight  and  velocity  of  the  turret 
itself,  which  would  represent  such  an  accession  of  force  as  must 
doubtless  have  a  much  greater  effect  on  the  mechanism  of  the  turret 
than  when  it  is  at  rest :  until  such  an  experiment  has  been  made  I 
shall  not  be  satisfied  of  immunity  from  danger  on  that  point,  bearing 
in  mind,  that  the  tun-et  of  the  "  Rolf  Kraake,"  when  in  motion,  was 
perceptibly  influenced  by  the  impact  of  shot  from  9 -pounder  guns  ;  and 
also  that  the  official  reports  from  America  show,  that  the  turrets  of 
many  of  the  Monitors  were  not  unfrcquently  stopped  by  shot,  and 
deprived  of  offensive  power.  All  shot  struck  the  "  Royal  Sovereign's** 
turret  at  a  considerable  angle. 

Accommodation  and  Ventilation, 

The  last — but  by  no  means  the  least  important — ^points  to  be  con- 
sidered in  a  comparison  between  the  "broadside**  and  ** turret** 
systems,  are  accommodation  and  ventilation.  In  making  this  com- 
parison we  should  carefully  bear  in  mind,  that  the  health, 
comfort,  and  general  efficiency,  of  those  who  are  doomed  to 
be  caged  up  for  an  indefinite  period  (in  so  limited  a  space  as 
even  the  roomiest  ship,  at  best  is)  depends  on  ample  accommodation : 
the  production  of  a  mere  fighting  machine,  still  further  curtailed  of 
space,  will  not  serve  our  purpose.  A  ship  is  not  only  our  battery — 
but  our  home! — our  parade-ground,  our  hospital — in  fact,  our  little 
world  for  the  time  being,  from  which  there  is  no  escape,  no  matter 
whether  from  the  elements,  the  foe,  or,  that  greatest  of  all  foes, 
sickness ;  every  inch  of  accommodation  is,  therefore,  of  vital  impoi*t- 
ance,  every  inch  curtailed,  from  that  now  often  too  limited  space,  is 
pregnant  with  danger  and  discomfort. 

If  the  superiority  claimed  for  the  "  turret "  system  on  these  two 
points,  can  by  any  possibility  be  demonstrated  to  the  satisfaction  of 
independent  and  unprejudiced  minds,  I  say,  with  great  deference  to 
those  who  so  strongly  advocate  the  "broadside**  system,  that  the 
"  turret  *'  has  made  out  a  very  strong  case ;  but  I  do  consider  that 
Captain  Coles,  and  those  who  so  warmly  support  his  system,  are 
bound  to  give  some  more  satisfactory  proof  on  this  point  than  l>are 
assertion..  It  may  be  deplorable  obtuscness  on  my  pait,  but  I  confers 
I  am  quite  at  a  loss  to  understand  how  depriving  a  frigate  of  a  large 
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portion  of  two  of  her  decks,  as  in  the  '*  Captain,"  and  introducing 
"  turrets  "  of  25  feet  diameter  on  her  lower  or  living  deck,  can  pro- 
duce an  increase  of  accommodation ;  and  looking  at  the  wave-washed 
main-deck,  and  general  arrangements,  how  the  ventilation  is  improved — 
especially  in  hot  weather — is  equally  puzzling.  It  must  be  remembered 
that  the  crew  of  a  turret-ship  are  berthed  on  the  lower  deck,  their  only 
light  being  derived  from  scuttles  cut  in  the  armour-plates,  whereas  in 
the  broadside  they  live  in  the  spacious  battery,  well  lighted  and 
ventilated,  having  a  clear  lower  deck  to  fall  back  upon  if  requisite. 

Monitors. 

Before  quitting  this  portion  of  the  subject,  a  few  words  on  *'  sea- 
going Monitors"  may  not  be  out  of  place,  especially  as  attempts  have 
•  been  made  here,  and  elsewhere,  to  urge  the  adoption  of  these  most 
unseaworthy  fighting  machines.  That  such  vessels  were  most  formi- 
dable, and  very  useful  on  the  broad  deep  rivers  of  America,  and  that 
they  did  good  service  occasionally  on  the  coast,  cannot  be  questioned, 
neither  is  it  untrue  that  there  are  some  instances  on  record  in  which 
they  behaved,  for  such  vessels,  well  in  Imd  weather ;  yet,  as  a  rule, 
they  made  very  bad  weather,  some  were  lost,  and  others  nearly  so. 

It  is  also  true  that  one  came  to  Europe  carefully  convoyed  by  other 
vessels,  and  that  another  under  similar  circumstances  went  round 
Cape  Horn.  These  two  facts  proved  nothing  more,  in  my  estimation, 
and  served  no  more  useful  purpose  than  did  the  voyage  of  Hudson  in 
the  wee  ship  "  Red,  White  and  Blue,"  or  the  winter  race  of  the  three 
American  schooner  yachts,  all  of  which  were  undertaken  in  the  same 
spirit  of  enterprize,  and  for  the  gratification  of  the  same  pardonable 
feeling  of  national  vanity,  further  influenced  perhaps  in  the  case  of  the 
"Monitors"  by  political  expediency.  At  all  events,  the  experience 
and  opinion  of  the  warmest  supporters  of  the  turret  system  m  this 
country  is  against  them,  they  having  been  compelled  to  abandon  the 
low  deck  and  all-round  fire,  which  is  their  strongest  point,  to  try  and 
make  them  seaworthy  by  adding  a  poop  and  forecastle,  and  deck 
accommodation.  To  contend  that  two  such  voyages  proved  tl^e  sea- 
going qualities  of  the  class,  and  to  urge  the  adoption  of  such  vessels, 
for  the  protection  forsooth^  of  the  magnificent  fleet  of  ironclad  ships  we 
now  posisesB,  is  simply  one  mode  of  proclaiming  utter  ignorance  of  a 
subject  which  none  but  a  practical  seaman  can  properly  grapple 
with. 

I  have  taken  some  pains  to  elicit  information  respecting  the  per- 
formances of  these  vessels,  but  accounts  and  interests  are  so  varied 
and  conflicting,  and  opinions  run  so  high,  that  it  is  impossible  to  form 
any  save  an  adverse  conclusion.  One  point,  however,  I  believe,  can- 
not be  denied,  and  that  is  their  great  unpopularity  in  the  American 
Navy,  owing  to  their  unhealthiness  and  general  discomfort. 

That  some  such  improved  type  of  vessel,  but  of  a  much  smaller  de- 
scription, may  be  found  eligible  for  our  river  and  harbour  defences,  I 
will  not  for  a  moment  question,  but  I  have  too  much  confidence  in  the 
abilities  of  our  own  naval  architects  and  shipbuilders,  to  suppose  for  an 
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instant  that  we  shall  require  the  assistance  of  Captain  Ericson,  or  any 
other  equally  talented  foreigner,  to  design  them. 

It  appears  remarkable  that  if  the  Americans  are  so  highly  imprcsised 
with  the  value  of  the  turret  system  for  sea-going  vessels,  they  should 
not  have  apphed  it  to  the  powerful  corvettes  they  are  now  building, 
which  are  essentially  the  old  type  of  broadside  vessels;  and  I  know  on 
reliable  authority  that  they  are  on  the  point  of  constructing  irondad 
ships  on  the  combined  broadside  and  end-on  principle. 

Steadiness  of  Platform. 

Steadiness  of  platform  after  all  is  the  grand  desideratum ;  for  guns 
and  manoeuvring  power  are  comparatively  useless,  no  matter  whether 
in  turrets  or  broadsides,  unless  a  moderately  steady  platform  can  be 
obtained.  Captain  Coles  of  course  considers  that  this  is  to  be  insured 
by  the  adoption  of  the  "  turret  system,"  especially  when  accompanied 
with  low  freeboard ;  and  he  tells  us  that  the  difference  between  the 
rolling  of  his  "  turret-ship"  and  that  of  a  "  broadside"  of  the  same 
class,  would  be  as  7°  to  20** — a  difference  which  I  very  much 
question. 

I  believe  it  will  be  found  that,  even  if  a  "  turret  ship"  did  roll  to  a 
less  angle,  she  would  roll  much  quicker,  and  therefore  render  firing 
even  more  difficult  than  with  the  slow  roll  of  a  "  broadside  ship." 
However,  if  there  is  a  proper  disposition  of  weights,  and  a  fair  propor- 
tion of  length,  breadth,  and  depth  given,  which  is  quite  as  possible  in  one 
system  as  the  other,  I  see  no  reason  why  a  turret-ship — the  *'  Captam," 
for  instance — should  roll  less  or  be  easier  than  a  broadside  ship ;  this, 
however,  will  very  shortly  be  proved.  In  the  meanwhile  I  may 
observe  that  no  one  can  for  a  moment  dispute  that  the  "  Monitor"  is 
the  form  least  likely  to  roll  of  any  description  of  vessel  extimt,  being 
in  pomt  of  fact  the  nearest  approach  to  a  raft,  which  has  no  oscillating 
motion.  There  is,  however,  a  vast  difference  between  the  form  of  a 
"  Monitor"  and  that  of  the  "  Captain,"  which  is  similar  to  an  ordinary 
ship,  and  thus  subject  to  the  same  dynamical  laws;  whereas  the 
"  Monitor**  preserves  the  raft-like  form  aloft,  in  projections  from  either 
side,  which  constitute  the  main  cause  of  her  steadiness. 

Although  the  form  of  the  midship  section  has  doubtless  great  influ- 
ence on  the  steadiness  of  a  ship,  the  longitudinal  distribution  of  wei^t 
on  a  long  flat  floor  is,  I  consider,  even  a  more  important  element  towards 
producing  it.  It  is  well  known  that  ships  and  vessels  of  every  class 
having  the  longest  floor  are  invariably  the  easiest  and  steadiest.  In 
the  "  combined  end-on  and  broadside"  system,  all  the  weights  are 
concentrated  in  the  weight-carrying  portion  or  "  body"  of  the  ship. 
The  extremities  being  thus  kept  hght,  may  be  finer,  which  tends  to  an 
increase  of  speed,  reduces  pitching,  improves  steering  properties,  and 
contributes  to  the  general  steadiness  of  the  platform.  Now  in  the 
"  Captain"  this  is  reversed,  the  "turrets"  being  placed  at  each  «id, 
152  feet  apart;  an  unequal  and  wide-spread  distribution  of  wei^t  that 
will,  I  consider,  have  an  injurious  effect  upon  her  performance  as  a 
sea-boat)  and  consequently  as  a  gun-platform. 
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In  Captain  Coles'  criticiflm  on  the  rolling  of  broadside  ships,  he 
appears  to  ignore  upper- deck  guns,  which  are  already  applied  to  some 
extent  in  existing  ironclads,  and  are  on  the  increase  {vide  Diagram 
No.  3,  Plate  xxxviii).  These  guns  will  give  a  great  advantage  over  the 
turret  in  bad  weather,  or  in  fighting  at  close  quarters,  as  thej-  will  bear 
upon  the  tops  of  the  turrets  and  decks,  they  being  19,  and  in  some  of 
the  latest  models  20  feet  above  the  load  line.  As  stated  in  previous 
papers,  I  advocate  having  a  lighter  description  of  unprotected  guns 
on  the  upper  deck,  believing  that  at  close  quarters  they  would  much 
influence  the  fate  of  an  action.  A  light  spar  deck  to  cover  them  and 
work  the  sails  on,  would  be  useful. 

In  the  firm  persuasion  that  the  broadside  type  of  ship  was  the  best 
for  sea-going  purposes,  but  fully  recognizing  many  weak  points  in  the 
earlier  examples,  I  have  persistently  endeavoured  to  make  such  altera- 
tions in  the  superstructure  which,  though  calculated  to  reduce  weights 
at  the  extremities,  and  give  a  better  angle  of  training  for  the  guns, 
would  not  interfere  with  the  continuous  side,  on  which  there  can  be  no 
question  that  a  "  sea-going  ship,"  in  the  genuine  acceptation  of  the  term^ 
must  rely  for  support  in  a  seaway.  The  first  diflSculty  was  the  very 
uncertain  power  of  manoeuTOng  long  ships  with  a  single  screw.  The 
twin  screw  system,  worked  with  separate  and  independent  engines,  not 
only  relieved  me  of  that  difficulty,  but  gave  me  the  power  of  absolutely 
pointing  fixed  guns  with  the  greatest  precision,  the  ship,  as  I  stated 
in  my  paper  of  1862,  " becoming  the  tttm-table for  her  guns"  However, 
the  same  disadvantages  that  I  have  dwelt  upon  in  the  turret-ship  with 
a  forecastle  and  poop,  occurr^Hl  to  me  in  this  twin  screw-ship,  which  led 
me  to  the  invention  of  the  "  indented  side,"  a  plan  to  which  I  have 
referred  on  several  occasions  in  the  course  of  this  paper,  the  valu'.^  and 
originality  of  which  was  so  courteously  acknowledged  by  the  Cont*  oiler 
of  the  Navy,  in  his  able  speech  during  the  discussion  on  Captain  Coles' 
last  paper  at  this  Institution. 

The  ue;ct  weak  point  which  presented  itself  to  me  was,  I  frankly  con- 
fess, that  on  which  Captain  Coles  justly  dilates,  although  perhaps  rather 
caricaturing  the  picture ;  I  refer  to  the  smaU  arc  of  training  attained  in 
the  broadside  port  (even  when  every  sacrifice  is  made  to  increase  it), 
and  the  difficulties  attending  loading  broadside  guns  when  rolhng 
in  a  seaway.  It  is  with  a  view  of  remedying  these  ce»*tainly  wesJs. 
points  in  the  broadside  system,  that  I  have  invented  the  construction 
of  a  port,  represented  in  the  diagrams  before  you ;  in  the  discussion  of 
which  point  I  trust  to  receive  that  assistance  which  can  alone  be  found 
in  the  criticism  of  able  practical  men,  and  such  as  has  invariably  assisted 
me  at  this  Institution.  Diagram  No.  6  (Plate  xxxix),  represents  three 
views  of  a  broadside  port  retired,  or  recessed,  two  feet  from  the 
side,  A  the  plan,  shows  that  an  arc  of  90°  training  is  obtained  by 
this  method,  with  a  300-pounder  gun  in  a  port  2  feet  4  inches  wide, 
which  is  5  inches  less  than  the  ordinary  port,  in  which  an  arc  of  only 
60**  is  obtained  by  bevelling  to  such  an  extent  as  to  weaken  the 
structure  in  the  wake  of  the  port ;  the  gain  in  my  method  is  therefore 
30**  additional  training,  decreased  width  of  port,  and  greater  structural 
strength ;  18  inches  recess  would  give  a  similar  result  in  training.    B 
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is  the  elevation  shewing  the  method  of  closing  the  embrasure,  so  as 
to  present  a  smooth  side  to  the  water  when  not  fighting ;  tiie  upper 
half  is  shown  open  in  the  diagram.  C  is  a  section  of  the  same  with  gun 
run  out,  port  3  feet  10  inches  high,  elevation  10°,  depression  T*'.  The 
carriage  shown  in  the  diagram  is  intended  for  that  of  Captain  Scott's, 
but  were  a  sUde  fitted  with  a  pivot-bolt  it  would  be  under  the  incline 
of  the  recess,  and  almost  immediately  under  the  muzzle ;  it  would  be 
thus  well  protected,  and  in  a  better  position  for  training ;  the  trian- 
gular space  "  a*  shown,  represents  one  face  of  the  embrasure,  the  side 
of  the  ship  being  tumbled  home.  I  curve  the  top-side  outwards,  whidi 
is  calculated  to  throw  off  a  veiy  considerable  mass  of  water,  thai 
might  otherwise  break  in-board  in  ships  that  do  not  rise  to  a  wave. 
The  advantage  of  fitting  ports  on  this  system  will,  I  think,  be  evident 
on  referring  to  Diagram  No.  1,  in  which  the  lines  shown  represent  the 
command  by  the  new  system,  the  dotted  fine  the  command  of  the  fore- 
most gun  in  the  old.  Thus  in  a  ship  with  18  protected  guns,  it  will 
be  seen  that  at  80  yards  there  arc  eight  guns  on  the  new  system  that 
would  bear,  but  none  on  the  old,  and  so  on ;  with  four  protected  g^us 
to  fire  on  a  line  ahead  or  astern  through  an  arc  of  90°,  and  one  un- 
protected chase  gun  at  either  end.  The  broadside  concentrating  at 
13  yards  by  the  new  system,  and  24  yards  by  the  old,  I  thus  show 
an  uninterrupted  all-round  fire,  free  of  all  those  contingencies  conse- 
quent on  firing  over  the  "Captain's"  deck;  no  point  is  undefended, 
the  normal  construction  of  the  ship  remains  unchanged,  save  in  the 
upper  works ;  and  those  changes  do  not  involve  any  great  alteration 
of  form  or  difficulty  of  construction. 

In  this  early  stage  of  the  invention  I  may  have  overlooked  other 
objections  or  advantages :  leaving  you  to  landly  furaish  the  former, 
I  will  briefly  allude  to  several  of  the  latter.     It  is  equivalent  to  an  in- 
crease of  freeboard  of  rather  less  than  one-half  the  distance  recessed. 
Thus,  with  the  port  recessed  6  feet,  as  in  Diagram  No.  7,  Plate  xxxix, 
it  could  be  kept  open  as  long*,  or  longer,  than  an  ordinary  port  in  a 
ship  with  two  feet  more  freeboard,  as  represented  by  the  dotted  lines, 
both  ships  being  shown  at  the  same  inclination.     Diagram  No.  8,  PUte 
xl,  illustrates  two  ships  of  the  aanie  freehoai^^  one  with  the  ordinary 
port,  the  other  with  the  poi-t  recessed  4  feet,  ship  rolling  20^^,  showing 
that  the  recessed  port  can  be  kept  open  and  the  guns  fought,  when 
it  would  be  impossible  to  open  the  ordinary  port.     With  the  lower  part 
of  the  recess  closed,  as  shown  in  Vns  diagram,  it  might  be  kept  open  sliU 
longer.    With  the  embrasure  thus  partially  closed,  the  gim  may  be 
sponged,  loaded,  run  out,  and  pointed,  the  object  being  kept  in  view 
through  the  sighting  aperture  over  the  port,  the  gun's  crew  bein^^ 
protected  from  nflemen,  grape  shot,  &c.  In  extreme  training  there  will 
be  more  room  for  working  the  gun,  and  the  men  will  be  less  exposed. 
The  muzzles  of  the  guns  do  not  project  beyond  the  side,  and  are, 
therefore,  protected  from  raking  fire.   A  ship  so  fitted  could  effectually 
mask  her  battery.    Lastly,  this  is  a  means  of  relieving  the  side  of  tlw 
ship  from  undue  weight ;  is  favourable  to  tumbling  home  the  top- 
sides  even  to  a  greater  extent  than  shown  in  the  diagrams ;  and  for 
all  practical  purposes  the  armament  is  sufficiently  centralized.    Unle^ 
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some  insuperable  objection  turns  up  that  neither  I,  nor  those  I  have 
consulted,  have  hitherto  discovered,  it  appears  to  me  that  this  system 
will  add  materially  to  the  efficiency  of  the  broadside-ship,  and  dis- 
poses of  many  objections  raised  by  Captain  Coles,  as  regards 
exposure  of  the  gnn'a  crew  when  loading,  either  to  *'  green  seas  *' 
coining  in  through  the  ports,  or  to  the  *^  fire  of  small  aims  picking  off 
the  men ;"  bearing  in  mind  that  a  port  on  this  system  is  very  little,  if 
at  all  larger  than  the  turret  ports,  which  are  two  to  one,  and  that 
muzzle  pivotting  can  be  as  readily  applied  in  one  case  as  the  other. 

In  conclusion,  I  venture  to  hope  that  notwithstanding  the  short- 
comings of  this  paper,  which,  considering  the  importance  of  the  sub- 
ject under  notice,  claimed  more  time  and  care  than  severe  indisposition 
enabled  me  to  bestow  upon  it,  it  may,  at  least,  have  the  effect  of 
leading  discussion  into  some  channels  that  have  not  hitherto  been 
opened  up ;  I  hope  also  that  I  have  succeeded  in  demonstrating  that 
the  broadside  type  of  ship,  is  that  best  calculated  for  maintaining 
our  prestige  on  the  ocean,  and  is  not  so  deplorably  deficient  of  evet^ 
attrihute  that  a  Jighting'ship  should  possess,  as  to  necessitate  appeals  to 
Parliament — or  any  other  sensational  manoeuvre,  or  agitation,  for  a  recon- 
struction of  our  sea-going  Navy  on  the  turret  principle,  I  believe  such  a 
measure  to  be  fraught  with  great  peril,  and  I  am  convinced  that  a 
wise  discretion  has  been  shown  in  resisting  the  pressiure  in  that 
direction,  till  some  more  satisfactory  evidence  has  been  received  of  the 
actual  performance  of  a  turret-ship,  beyond  the  accounts  of  smaller 
vessels  on  that  principle,  which,  as  a  rule  are  anything  but  satis- 
factory. 

Mr.  Bkll  Galloway  :  My  Lord  and  Gentlemen,— As  this  subject,  the  subject  of 
ships  of  war,  has  occupied  my  special  attention  for  twelve  years,  probably  I  may 
for  a  few  minutes  interest  you.  I  hare  lived  long  enough  to  learn  this  one  lesson, 
that  it  is  not  always  wise  to  ignore  the  wisdom  and  experience  of  our  ancestors.  I 
am  not  one  of  those  who  advocate  a  reconstruction  of  Her  Majesty's  Royal  Navy, 
and  I  believe  that  we  are  approaching  the  time  when  it  will  be  found  to  our 
oest  that  the  wooden  ships  that  have  been  so  much  condemned,  after  all,  possess 
properties  and  qualities  which  iron  ships  to  a  very  great  extent  will  be  found 
deficient  in.  In  reference  to  the  paper  which  has  now  been  read,  I  agree  very 
much  with  what  Captain  Symonds  has  said  iu  respect  to  tliat  i>art  which  he  quoted 
of  his  paper  which  he  read  in  1863, — altogether  in  tliat  part  in  which  ho  advocates 
the  necessity  and  value  of  light  armour  on  the  upper  and  otlier  parts  of  the  ^  essel. 
But  I  have  just  this  one  suggestion  to  offer.  I  have  a  plan — we  all  think  our  own 
plans  the  best — I  should  feel  honoured  and  extremely  gla<l,  and  I  ask  the  privilege 
as  an  Englishman,  upon  national  grounds,  for  this  Society  to  give  me  the  opportunity 
to  produce  my  combined  plan  of  the  broadside  and  turret  principles.  I  will  p»it 
that  plan  side  by  side  with  Captain  Symonds*  and  Captain  Cole<>'.  and  leave  you. 
Gentlemen,  to  form  your  own  opinion. 

fThe  Chair  wa«  here  taken  by  Bear-Admiral  Sir  F.  W.  E.  Nicolson,  Bart.,  C.B.j 
Commander  CoLOXB,  R.N. :  Captain  Symonds  opens  up  to  us  questions  of  the 
greatest  possible  extent,  and  it  is  most  difficult  to  say  how  far  their  bearings  upon 
the  question  before  us  apply.  He  mentioned  the  reasons  which  led  him  to  place 
the  gnns  at  the  extremities  of  the  ship,  to  get  the  fore  and  aft  fire,  but  he  did  not 
mention,  what  I  think  is  the  most  important  reason  of  all  for  the  end-on  fire,  and 
that  \B,  the  use  of  the  weapon  which  proved  so  destructive  at  Lissa.  Kow  I  am 
not  going  to  get  upon  my  hobby,  members  need  not  therefore  be  afraid.  I  am  not 
going  to  wander  from  the  discussion,  but  I  think,  whatever  we  else  saw  at  Lissa.  we 
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saw  enough  to  assure  us,  that  ships  can  no  longer,  with  sdourity,  keep  theoiBolTM  in 
the  best  position  for  fighting  guns  placed  on  the  broadside,  witfcLout  reference  to  end* 
on  fire.  I  look  upon  it  that  we  are  setting  more  and  more  into  the  position  that  ve 
were  in,  when  guns  were  first  introduced,  viz.,  that  ships  wiU  get  more  into  the  W 
of  fighting  their  battles  nearly  end-on ;  because  if  one  ship  is  intending  to  attack 
with  her  ram,  the  ship  which  intends  to  defend  with  her  guns  cannot  do  so  to  the 
best  advantage  to  hersielf,  unless  she  is  able  at  the  same  time  to  take  a  position  some- 
thing like  end-on  to  the  ship  which  is  going  to  attack  her  with  her  stem.  ThereA)re, 
I  think  on  that  ground,  without  reference  to  any  other  question,  I  should  sonport 
the  plan  which  gives  us  the  best  end-on  fire,  because  I  think  that  a  fire  whi^  cto 
only  be  iised  on  the  broadside,  is  becoming  every  day  more  and  more  uselesB.  I 
oomd  almost  have  wished  that  this  discussion  had  been  adjoomed  to  the  nuufine 
shed  of  the  Exhibition  of  Paris,  where  there  was  every  description  of  possible,  sod, 
I  might  almost  add,  impossible,  ship  before  us,  and  where  we  should  have  Been 
attempts  to  give  this  end-on  fire  in  the  best  possible  manner,  and  the  broadside  fin 
as  well.  Now,  as  regards  a  competition  between  the  two  principles  which  have  been 
80  prominently  brought  before  us  to-night,  the  turret  principle  and  the  broaddde 
principle,  I  own  that  I  have  always  had,  and  that  I  still  have,  the  greatest  possibla 
difficulty  in  coming  to  any  conclusion  upon  the  subject,  and  mv  endeavour  has  ahraji 
been,  and  I  am  afraid  even  ^er  what  we  have  heard  to-night,  my  endeavour  mmt 
still  be,  to  keep  my  mind  open.  We  were  told,  first  of  all,  that  the  turret  system 
enabled  a  ship  to  be  completely  armoured,  that  there  was  no  part  of  her,  not  com- 
pletely armoured,  exposed,  and  that  it  was  not  possible  fully  to  armour  a  broadjide 
ship.  Then,  after  a  Httlc  while,  that  point  disappeared,  and  it  was  proposed  to  build 
partially  armoured  turret-ships.  Then  it  was  said  that  the  turret  was  a  necessity  for 
using  me  heaviest  classes  oi  guns ;  that  these  heaviest  classes  of  guns  which  had 
become  a  necessity  from  the  increased  defensive  powers  of  ships,  could  not  be 
worked  except  upon  the  turret  principle.  WeU,  that  appears  to  nave  been  put  to 
experiment,  and,  so  far  as  I  can  gather,  those  who  are  most  acquainted  with  the 
subject  say  that  this  has  disappeared  as  a  fact  altogether,  that  there  is  no  difficnltr 
in  working  the  heaviest  guns  upon  the  broadside.  At  the  same  time  I  cannot  help 
recollecting,  that  when  there  seemed  a  chance  of  our  going  to  war  with  Proias 
and  Austria  in  reference  to  Denmark,  I  looked  upon  that  "  Eoyal  Sovereign"  (I  had 
heard  remarks  all  round  me  that  that  was  the  ship  to  send),  and  that  she  was  the 
most  effective  ship  in  the  Navy,  and  my  instinct  told  me  she  was  the  most  effective 
ship  in  the  Navy,  but  why,  I  am  unable  to  say.  Many  remarks  have  been  made  to- 
night about  the  height  of  freeboard,  and  I  have  been  surprised  to  hear  people  from 
time  to  time  saying  that  such  a  vessel  has  so  much  more  freebocu*d  than  another  ship, 
and  is  able  to  fight  her  guns  so  much  longer.  Now,  the  working  of  guns  dependa 
upon  other  considerations  tliau  the  height  of  freeboard.  A  small  ship  with  small  frw- 
board  will  be  able  to  fight  a  gun  on  that  deck  (pointing)  when  a  large  ship  with  Teiy 
much  greater  freeboard  wiU  not  be  able  to  do  so.  As  regards  the  point  brought 
forward,  that  of  advocating  many  light  ^uns — 

Captain  Symonds  :  Not  light ;  I  did  not  say  "  light*"  Smaller — taking  th* 
300-pounder,  for  example,  inst«»d  of  the  600-pounder. 

Commander  Colomb  :  GPhere  can  be  no  question,  I  think,  that  if  you  can  get  guu* 
to  penetrate,  the  smaller  those  guns  are,  and  the  more  of  them  you  have,  the  better. 
Again,  we  have  the  twin  screws.  I  am  sorry  to  enter  into  so  many  particulars,  but 
this  point  arose.  Captain  Symonds  is  a  very  strong  advocate  for  the  twin-*cre* 
system  ;  perhaps  I  am  also,  to  a  certain  extent.  I  fully  agree  with  his  remarks  about 
tne  great  facilities  given  by  the  twin-screw  for  turning,  where  questions  of  tffoce 
alone  are  concerned.  He  gave  us  an  extract  fr^m  a  letter  showing  how  admirtUe 
the  twin-screw  was  in  going  to  an  anchorage  amongst  fixed  points.  Now,  the  tvia- 
screw  has  great  manoeuvring  advantages,  when  you  are  dealing  with  space  alone,  but 
it  has  no  advantages  where  you  are  dealing  wiitx  questions  of  time,  and  it  doe*  no* 
give  you  advantages  as  a  rule  in  fleet  movements.  I  am  very  much  surprised  at  the 
plan  which  has  been  submitted  to  us,  of  the  upper  deck  of  the  "  Captain."  I  h<^ 
to  have  seen  in  the  Exhibition  at  Paris  a  model  of  the  "  Captain ;"  her  name  and 
the  place  for  the  model  is  there,  but  the  model  itself  is  not  there.     I  must  say  Aal 
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I  am  Tcry  much  surprised  that  the  best  turret-ship,  the  turret-ship  the  <plaiiB 
tor  which,  were  left  in  the  hands  of  the  inventor  entirely,  should  be  in  the  position 
of  haring  no  "  end-on"  fire,  either  at  the  head  or  stem  -within  six  degrees  each  side 
of  the  line  of  the  keel.  It  seems  to  me— what  shall  I  say?  a  most  tremendous 
OTcrsight.  If  it  is  a  necessity  of  the  turret  system  ;  it  is  so  much  to  the  discredit  of 
that  sptem.  As  to  the  explosion  of  shells  in  turrets  and  in  *'  the  box,"  to  give  it  the 
name  by  which  it  is  generally  called,  I  think  Captain  Symonds  forgot  to  point  out  to 
Hi  that  the  chances  of  the  shell  bursting  in  "  the  box"  were  very  much  greater  than 
the  chance  of  a  shell  bursting  in  the  turret,  because  "  the  box"  is  a  yery  much  larger 
object.  The  destructive  powers  of  the  shell  would  perhaps  be  equal,  out  I  think  as 
a  matter  of  fact,  the  chances  of  a  shell  bursting  in  a  turret  are  very  much  less  than 
the  chances  of  a  shell  bursting  in  the  larger  object — "  the  box." 

Captain  Stmoxds  :  The  point  in  Captain  Coles'  paper  was  the  entry  of  the  shell 
through  the  port,  because  the  port  was  so  large.  He  contended  that  the  ports  were 
80  large  that  the  shelU  must  necessarily  go  into  the  large  "  box." 

Captain  Colomb  :  I  was  very  unfortunate  in  being  obliged  to  be  away  when  Cap- 
tain Coles  read  his  paper,  but  I  do  not  think  that  matters,  you  have  so  many  more 
ports.  I  will  only  make  one  other  remark  about  the  disposition  of  the  weight. 
Admiral  Paris  shewed  me  some  experiments  of  his  with  reference  to  the  question  Of 
the  disposition  of  weights  as  affecting  the  rolling  properties  of  ships.  He  had  made 
an  instrument  for  registering  very  accurately  the  extent  to  which  ships  roll.  I  was 
very  much  struck  with  one  of  his  experiments.  In  one  case  ho  made  the  experiment 
with  a  boat.  He  placed  the  weights  in  the  centre,  on  the  line  of  the  keel  in  the  first 
instance,  and  afterwards  at  the  side,  as  the  armour-plates  would  be.  The  rolling  was 
Tcry  much  less  in  degree  when  the  weights  were  placed  at  the  extremities  than  when 
they  were  placed  in  the  centre. 
Captain  Symonds  :  The  extremities  of  the  ship  ? 

Captain  Colomb  :  No,  the  extremities  of  the  beam.  Tlic  weights  were  the  same 
height  from  the  water.  ^ 

Captain  F.  B.  Craufukd,  B.N. :  Captain  Symonds  referred  in  his  paper  to  the 
American  "  Monitors."  Now  I  happen  to  have  seen  the  one  that  went  round  Cape 
Horn.  I  went  over  her,  and  heard  of  her  performance  at  sea,  and  she  certainly 
appeared  to  me  to  be  an  instance  of  seaworthiness  which  told  very  much  in  favour 
of  the  style  of  ship  she  is.  She  was  accompanied  by  the  "  Vanderbilt"  and  the 
"Tuscarora,"  and  was  with  them  when  they  were  caught  in  a  very  heavy  gale. 
The  "  Monitor"  fell  into  the  trough  of  the  sea,  and  the  "  Tuscarora,"  which  lay  to 
at  the  saine  time,  thinking  that  something  would  happen,  that  the  "  Monitor" 
would  be  submerged,  bore  up  to  her  assistance.  The  sea  was  so  heavy  that  it  broke 
on  board  the  **  Tuscarora,'  and  forced  its  way  down  her  hatchways,  putting 
the  fires  out.  She  was  nearly  swamped,  but,  strange  to  say,  the  storm  had  not  the 
slightest  effect  upon  the  "  Monitor."  She  was  flat-bottomed,  and  had  one  very  small 
mast.  She  could  fire  in  every  direction  all  over  the  deck.  As  I  said,  I  went  over 
her,  and  her  accommodation  below  was  very  good.  Her  ventilation  was  said  to  be 
perfect.  Her  speed  was  said  to  be  nine  knots.  She  carried  14  days*  coals,  and  has 
gone  from  the  United  States  through  the  Straits  of  Magellan  to  San  Francisco. 
Like  Captain  Colomb,  I  think  it  is  very  difficult  to  decide  upon  the  merits  either  of 
the  turret  or  the  broadside  principle.  One  thing  I  am  very  glad  of,  and  that  is  that 
a  ship  on  the  former  principle  is  being  built,  and  that  the  inventor  will  have  a  fair 
opportunity  of  testing  his  principle  thoroughly,  and  we  shall  then  on  our  parts  be 
able  to  come  to  some  decision. 
Captain  Symoitds  :  Had  that  "  Monitor"  two  screws  ? 
Captain  Cbaufurd  :  She  had  two  screws. 

Captain  Selwtn,  B.N.  :  I  must  first  pay  what  I  think  every  member  -will  think 
very  well  deserved,  a  tribute  of  admiration  for  the  way  in  which  the  paper  has  been 
prepared  under  the  difllculties  Captain  Symonds  has  gone  through,  and  for  the  very 
able  way  in  which  he  has  put  his  subject  before  us.  Secondly,  I  should  like  to  draw 
attention  to  the  fact  that  in  all  these  matters,  not  less  in  guns  than  in  ships,  we  are 
engaged  in  a  series  of  compromises ;  that  whereas  the  works  of  the  Creator  come 
from  His  hand  perfect  for  every  purpose  for  which  they  are  designed — ^for  instance, 
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the  v^d  Bwan  is  as  perfect  in  the  air  as  in  the  water — man  must  necessarily 
alwajs  engage  in  compromises,  and  he  acts  yery  unwisely  when  he  seeks  to  exdude 
compromise.  When  ne  tries  to  get  long  range,  as  well  as  great  penetratire  power  in 
shot,  or  sea-going  qualities  in  connection  with  inyulnerability  in  ships,  he  must 
necessarily  exclude  some  other  most  important  points.  Complete  inminerabiHty, 
which  was  the  point  at  which  Captain  Coles  aimed  in  his  turrets,  was  obliged  to  be 
supplemented,  because  the  ship  that  carried  the  turret  would  go  down  if  she  too  were 
not  armoured  ;  while  you  will  recollect  erery  bit  of  armour  on  these  broadside  ships 
is  as  well  dcToted  to  tne  defence  of  the  gun  as  to  the  defence  of  the  ship.  It  fdlfils 
therefore  two  objects,  instead  of  fulfilling,  as  in  the  turret-ships,  only  one.  Now  with 
regard  to  the  "tumble  home,''  it  is,  in  those  parts  of  Captain  Srmonds'  ships 
deroted  to  ports,  a  tumble  home  to  all  intents  and  purposes.  Mr.  GtJloway,  who  has 
spoken,  admiring  the  wisdom  of  our  ancestors,  carries  me  very  much  with  him.  I 
remember  in  all  large  ships  what  some  call  the  rule  of  thiunb — I  should  say  the 
science  of  our  ancestors — taught  them  to  bring  their  weights  inboard  and  make  the 
upper  decks  tumble  home.  They  obtained  many  of  the  advantages  in  their  large 
ships  which  Captain  Symonds  has  obtained  here.  A  point  which  has  not  been  adverted 
to  to-night,  but  which  is  a  most  important  one,  is  that  of  the  power  to  engage  on 
both  sides.  Becollcet  that  the  comparison  of  the  weight  of  metal  of  the  cupols 
ships  with  that  of  the  broadside  ships,  has  always  been  made  as  if  it  was  suppo^ 
we  should  never  again  engage  on  both  sides.  That  is  a  very  unfair  comparison. 
When  we  see  sixteen  guns  in  the  broadside  ship,  and  four,  or  possibly  six,  in  the 
turret-ship,  we  must  remember  that  not  even  the  diiference  of  600-pounder  guns  as 
against  SOO-pounders,  which  I  do  not  admit  to  be  a  necessity  in  any  way,  for  I  liare 
always  said  broadside  ships  can  carry  any  weight  of  guns  you  choose  to  put  in  them 
— it  is  entirely  an  affair  for  the  naval  constructors —it  even  that  were  the  case,  and 
our  broadside  ship  cannot  carry  the  same  weight  of  guns,  yet  the  diiference  of  the 
number  of  euns  and  the  power  of  firing  on  both  sides,  leaving  out  the  question 
of  "  end  on,  would  be  much  too  important  for  any  maritime  nation  to  overlook. 
It  has  been  remarked  by  Captain  Craufiird  that  he  had  heard  the  testimony  of  her 
officers  as  to  the  behaviour  of  one  of  the  "  Monitors"  at  sea.  But  I  want  to 
know,  supposing  wo  have  a  fleet  in  which  we  liave  got  a  certain  number  of 
'*  Monitors,"  which  can  go  nine  knots,  and  a  certain  number  of  broadside  frigates, 
which  can  go  fourteen,  are  the  broadside  frigates  to  keep  down  their  speed  of 
fourteen  knots  in  order  to  keep  with  the  "Monitors"  of  nine  knots?  Are  they, 
when  there  is  a  fair  wind,  to  wait  when  they  could  go  12,  13,  perhaps  14  knots, 
under  sail ;  are  they  to  wait  because  the  "  Monitors"  cannot  steam  more  than  nine? 
what  would  be  the  result  of  such  a  mixed  and  heterogeneous  fleet  ?  But  of  course 
that  is  on  the  assumption  that  "  Monitors"  can  be  made  sea-going ;  for  though 
"  Monitors"  have  made  passages,  I  utterly  and  totally  deny  that  anything  that  does 
not  hoist  an  amount  of  canvas  proportionate  to  her  size  can  ever  be  considered  as  a 
proper  sea-going  ship.  I  regret  very  much — I  do  not  know  whether  it  is  from  the 
necessities  of  the  case  or  the  ignoring  of  the  naval  officers'  wishes-  that  we  are  now 
deprived  of  inasts  in  ships  of  war,  and  have  only  jury-masts  in  their  stead,  so  that 
we  are  under  the  lamentable  necessity  of  getting  up  steam  if  we  have  to  wear  or 
ta(;k.  We  cannot  move,  in  fact,  without  reference  to  our  engineers,  and  our  engineers 
teU.  us  that  to  drive  this  enormous  ship  at  any  speed  such  as  you  think  proper  for 
her,  you  must  have  such  a  horse  power  concealed  under  the  nominal  horse  power 
as  would  infer  a  consumption  of  fuel  which  leaves  y<yi  for  your  finest  sliips  only  four 
days'  coal  to  go  to  sea.  Here  is  the  *'  Bellerophon"  at  this  moment  only  canying 
four  days'  ccxu.  [A  Mehbeb  :  Full  power  ?]  I  assume  that  you  want  to  chase,  or 
do  anything  that  may  be  required.  The  fact  is,  you  have  descended  from  ten  days' 
coal  to  four.  Thot  is  not  wise  ;  it  is  not  worthy  of  our  age,  and  something  must  be 
done  to  economise  fuel  in  some  wav,  in  order  to  restore  us  to  our  ancient  power 
of  going  for  longer  voyages  than  four  days  imder  fall  steam.  But  why  should 
wo  ignore  the  wind  ?  Mr.  Cunningham  has  very  cleverly  carried  us  on  in  machineiy 
for  our  sails,  so  as  to  give  us  even  with  reduced  crews  a  power  of  managing  sail* 
which  are  in  full  proportion  to  the  ship.  That  fthip,  if  full  rigged (ijoin ting  to  one  of 
the  diagrams),  wc  have  every  reason  to  believe,  will  g'wo  us  a  pwportionate  f^\yccd 
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as  far  in  excess  of  what  has  been  attained  by  former  ships,  as  the  liners  of  to-day  to 
Australia  are  in  excess  of  the  old  ressels,  -vrhich  used  to  be  content  to  go  seven 
knots  on  a  bowline,  and  twelve  when  they  got  before  the  wind.  I  must  say  also, 
though  in  Captain  Symonds*  presence,  that  to  his  illustrious  uncle  we  owe,  in  his  day, 
the  very  greatest  improTemonts  in  the  Navy,  and  that  he  is  following  worthily  in 
hia  uncle*s  steps.  There  is  another  point  I  should  wish  to  draw  your  attention  to, 
namely,  that  the  latest  improvement  in  finding  out  the  causes  of  the  rolling  of  ships, 
described  by  Captaiu  Colomb  as  the  work  of  Admiral  Paris,  might  be  seen  in  Somer- 
set House  in  a  tank  as  the  result  of  the  studies  of  Sir  William  Symonds.  He  devised 
models  ;  he  carefully  calculated  the  effects  of  the  disposition  of  weights,  and  shewed 
how  the  times  and  depths  of  rolling  might  be  increased  or  decrecMed  at  pleasure  ; 
and  he  tausht  us  the  mathemati^  laws  by  which  the  rolling  of  a  ship  may  be 
brought  under  proper  control.  All  these  things  make  me  extremely  reluctant  to  fly 
at  once  to  a  system — the  turret  system — which  I  have  always  said,  and  shall  continue 
to  say,  is  most  admirable  for  the  purpose  for  which  it  was  designed — for  coast  defence 
and  for  shallow  water  attack — but  which  is  utterly  unfit  for  many  of  those-  objects 
which  the  fleet  of  England  ought  to  be  able  to  fulffl  at  sea. 

Mr.  Bbix  Galloway  :  Might  I  be  allowed  to  add  this  one  remark  P  Following 
up  the  remark  that  the  **  Bellerophon"  can  only  carry  four  days*  coal,  I  offer  to  save 
15  to  25  per  cent  in  every  ship  in  Her  Majesty's  service,  and  I  will  prove  that  I  can 
do  so  if  1  may  take  a  ship  to  prove  my  experiments  by. 

Captain  F^BMANTLS,  B.N.:  I  wish  to  ask  a  question  with  reference  to  that 
diagram  of  Captain  Symonds,  before  us.  There  is  a  gun  to  flre  right  ahead,  by 
the  end-on  system,  and  he  tells  us,  I  believe  in  the  "  Bolivar,'*  the  vessel  which  he 
quoted,  and  another  ship,  that  their  guns  flred  only  nearly,  not  quite,  in  a  line  with 
the  keeL  I  believe  I  am  right  in  saymg,  that  no  vessel  has  beoi  built  with  a  gun 
to  fire  right  ahead.  If  I  am  wrong,  Captain  Symonds  will  tell  me  so,  but  this  gun 
seems  to  me  to  be  firing  right  ahead. 

Captain  Symonds  :  Which  is  the  gan  you  refer  to  ? 

Captain  Fbbhaittle  :  I  am  alluding  to  this  gun  (pointing),  supposed  to  fire  right 
ahead  or  astern.  The  great  argument  against  the  turret-ship  being  that  she  would 
only  fire  within  six  degrees  of  the  line  of  the  keel  (I  think  it  is  important),  it  would 
seem  to  me  that  when  the  ship  is  heeling  considerably,  say  15  degrees,  it  would  be 
rather  a  dangerous  thing  to  attempt  to  fire  that  gun,  or  to  attempt  to  fire  a  gun  in 
that  direction. 

Admiral  BoBnrsoK  :  I  think  the  Officer  who  has  just  spoken  has  misunderstood 
Oaptain  Symonds  altogether.  The  gun  on  the  upper  deck  does  not  interfere  with 
the  gun  on  the  main  deck,  or  below  it  in  ^v  way  whatever.  If  I  am  not  mistaken, 
Oaptain  Symonds,  that  is  your  position  ?  Tne  gun  that  fires  fore  and  afb  is  on  another 
deck  ;  it  is  not  on  the  same  deck. 

Captain  Fbehantle  :  I  understood  Captain  Symonds  to  say  that  the  gun  I  have 
alluded  to  is  supposed  to  be  on  the  main  deck.  I  would  also  ask  Captain  Symonds 
whether,  when  the  ship  is  heeling  15  degrees,  he  is  of  opinion  that  it  would  be  si^e 
to  train  the  gun  in  the  line  of  the  keel  P  whether  it  ever  has  been  tried  F 

Oaptain  SfHONDS :  To  answer  the  questions  that  have  been  put  to  me ;  and 
firstly,  with  reference  to  Captain  Colomb's  remarks  as  to  freeboard,  I  am  not 
aware  that  I  took  any  position  with  regard  to  freeboard.  I  merely  touched  upon 
freeboard  in  mentioning  that  Captain  Coles  expected  to  get  a  more  steady  \na/b- 
fi>rm  by  simply  reducing  the  freeboard.  That  I  do  not  agree  with  at  all,  beoause 
there  are  other  conditions  to  be  considered  as  well  as  the  reduction  of  freeboard. 
Ajb  to  twin  screw  ships,  it  is  not  my  purpose  to  lecture  on  twin  screws  now,  but 
simply  to  reply  to  Captain  Colomb  by  saving  this — that  I  do  not  know  any  position, 
whether  in  narrow  or  in  broad  water,  where  a  twin-screw  ship  cannot  turn  quicker 
than  any  other.  At  all  events,  if  there  is  any  other,  I  have  never  heard  of  her. 
It  is  quite  against  ray  experience.  I  see  a  gentleman  here  who  has  built  some 
twelve  or  fourteen  twin-screw  ships,  and  who  perhaps  can  tell  me  if  he  has  ever 
heard  of  any  that  can  turn  quicker.  As  applied  to  ship  of  war,  I  look  upon  the 
value  of  twin  screws  for  the  purpose  of  turning  your  ship  half  round.  You  never 
want,  as  Admiral  Hiilsted  jocularly  expressed  it^  **  to  spin  a  cockchafer"  with  a  ship, 
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turning  her  round  and  round,  but  you  simply  want  to  turn  her  half  rounds  or  you 
want  to  do  tliat  which  you  can  do  with  the  greatest  facility — move  her  through  an 
arc  of  20**,  30®,  or  40"  backwards  and  forwards  with  the  same  precision  as  you  can  a 
turn-table. 

Captain  Colokb  :  My  remark  was,  that  with  regard  to  the  question  of  time, 
when  you  wanted  to  turn  quicker,  the  twin  screw  gave  you  no  advantage. 

Captain  Symonda  :  I  am  quite  aware  that  short  ships  with  long  heels  and  large 
screws,  and  proportioned  to  effect  quick  turning,  liare  described  a  circle  more 
speedily  than  long,  narrow  ships,  with  twin  screws.  But  making  all  conditions  the 
same,  you  will  find,  I  believe,  that  the  twin  screws  will  turn  a  ship  as  quick,  or  quicker, 
than  any  other  means.  The  great  saving,  liowever,  is  that  of  space.  A  twin  screw 
ship  will  turn  in  her  own  length  with  a  degree  of  certainty  both  ways^  a  property  vhich 
no  otiier  ship  possesses.  I  do  not  think  that  the  great  advantage  for  war  purposes  ii 
that  of  turning  the  whole  way  round,  but  of  half  turning.  As  to  the  rolling  and 
weights,  I  am  very  glad  to  hear  so  high  an  authority  as  Admiral  Paris  on  that  point. 
It  is  a  point,  as  Captain  Selwyn  said,  which  has  been  determined  by  experiments  with 
models  and  in  other  ways  many  years  back.  I  have  always  believed  that  weight*  on 
the  broadside  would,  supposing  the  bottom  to  be  in  the  proper  form,  reduce  the  rolling; 
at  all  events,  as  I  said  in  my  paper,  make  it  easier,  and  therefore  better,  for  fighting 
guns  than  would  be  the  case  with  central  weights.  I  have  observed  in  every  case  of 
the  central  weight,  whether  in  the  keel  or  the  deck  of  a  small  veeeel  more  particularly, 
that  there  was  a  quick  motion,  a  roll  to  windward  very  oflen  under  canvas — there 
was  a  constant  quick  jerking  roll  that  would  destroy  any  aim.  This  was  not  tlie 
ease  when  the  ballast  or  weights  were  properly  distributed.  With  reference  to 
Captain  Craufurd's  remarks  on  the  "  Monitor,"  I  xlo  not  for  an  instant  contend  that 
that  class  of  ships  could  not  cross  the  seas,  but  they  are  not  sea-going  ships. 
I  mentioned  that  we  had  had  two'  instances  of  their  doing  so.  It  is  no  doubt 
satisfactory  to  hear  that  they  have  done  it  so  well  as  his  informants  mention; 
but  it  is  very  extraordinary  to  find  that  oflScers  who  have  been  in  the  same 
"Monitor"  give  such  very  different  accounts  of  her  performances.  That  is  § 
ditliculty  referred  to  in  my  paper.  There  is  no  reliance  to  be  placed  on  the 
accounts  you  hear.  One  man  says  they  are  adn^irable  sea  boats  ;  another,  that  they 
are  always  under  water  ;  a  third  says  that  he  can  hardly  breathe  between  decks,  and 
that  the  engines  which  do  the  work  of  ventilation  sometimes  break  down,  and  the 
men  are  very  nearly  stifled.  Another  man  t^Us  you  he  has  much  purer  air  than  on 
deck,  and  thinks  it  is  a  most  agreeable  thing  to  be  in  a  constant  draught.  It  is  a 
•ort  of  thing  I  cannot  quite  understand,  but  at  the  same  time  I  am  much  obliged  to 
Captain  Craufurd  for  making  those  remarks. 

Captain  CRAtFUHD  :  I  examined  the  sliip,  and  the  statements  appeared  to  be 
borne  out. 

Captain  Stmondb  :  I  apprehend  that  I  am  not  wrong  in  understanding  that  you 
heard  these  statements,  but  that  you  had  no  experience  on  board  her. 

Captain  Ceaffurd  :  No  ;  I  had  not. 

Captain  Symonds  :  With  respect  to  Captain  Fremantle's  renuirks,  I  may  stat* 
that  I  read  a  list  of  ships,  embracing  most  of  the  principal  iron-clads  in  the  Nary, 
all  of  which  had  fore  and  af^  guns,  many  of  them  on  that  principle,  but  those  guns 
were  on  the  upper  deck  only,  and  were  much  further  forward  than  in  this  diagram. 
This  ship  represents  a  smaller  class  of  ship  than  the  ''  Northumberland  "  or  "  Mino- 
taur." The  "  Minotamr "  has  guns  as  far  forward  as  this  (pointing),  with  the  same 
sort  of  indent,  only  far  shorter. 

Captain  Fbehantls  :  Firing  on  the  line  of  the  keel  ? 

Captain  Symonds  :  Yes,  I  speak  imder  correction,  but  I  beUeve,  in  fact,  that 
their  fire  will  absolutely  converge.  I  have  never  heard  of  it,  nor  do  I  believe  that 
there  is  the  slightest  difficulty  in  firing  the  guns  when  the  vessel  is  heeling,  any  more 
than  when  she  is  upright.  We  roust  remember  this — that  we  are  not  in  the  same 
position  with  regard  to  guns  and  carriages  now^  that  we  were  ten  years  ago.  It  if 
one  thing  seeing  an  old  68-pounder  slip  about  a  ship's  deck,  like  an  egg  roUing  on  a 
table,  and  another  to  see  one  of  those  magnificent  gun  carriages  now  in  use,  that  can 
be  worked  in  the  most  admirable  manner  quite  as  easily  as  you  can  move  a  locomo* 
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tire  on  a  turn-table.  If  BOO-pounders  are  introduced  into  the  broadside  system,  we 
shall  find  that  they  may  be  controlled  in  the  most  perfect  manner.  Therefore,  I 
consider  that  you  have  no  need  to  be  under  any  apprehension  as  to  the  working  of 
the  gun  in  training  at  a  moderate  inclination  or  rolling.  I  would  go  as  far  as 
15  or  20  degrees.  I  think  I  hare  answered  your  question  on  that  point,  and  also 
on  the  practicability  of  having  this  indent  on  the  main  deck,  as  well  as  the  upper 
deck.  We  have  no  ship  in  the  service  where  it  is  upon  both  decks,  but  we  have  one 
where  it  is  upon  the  main  deck,  which  is  the  most  difficult  point. 

Captain  FBEMAirrLK :  Can  the  guns  of  the  **  Pallas  "  fire  along  the  line  of  the 
keel? 

Captain  Syvonds  :  At  14  degrees.  1  stated  she  was  a  converted  wooden  ship, 
and  therefore  it  was  not  possible,  under  those  ciroiunstances,  to  give  her  the  right- 
ahead  fire  without  pulling  her  to  pieces.  In  this  ship  (Fig.  3),  which  is  a  ship 
to  be  built  for  Her  Majesty's  Government,  th^re  is  the  line  ahead  fire  on  the 
upper  deck,  with  a  long  indent,  very  much  longer  than  we  see  here.  Again,  the 
possibility  of  fightin^i;  these  guns  on  the  main  deck  was  shown  in  the  "  Bolivar,"  as  I 
have  mentioned.  She  had  70-pounder8  only  seven  feet  six  from  the  water.  It 
was  very  heavy  weather,  and  I  am  assured  by  her  captain  and  officers  that  she 
never  shipped  a  drop  of  water,  that  the  guns  were  cast  loose,  and  fired  with  the 
greatest  possible  ease ;  and  I  think  you  must  remember  that  one  great  argument 
for  the  turret  system  was  that  the  gun  could  be  fired  fore  and  aft  when  the  ship  was 
rolling,  which  could  not  be  done  on  the  broadside. 

Captain  Fbehantle  :  If  the  gun  were  amidships  you  would  not  feel  the  roll  so 
mnclL 

Captain  Sthoitds  :  I  do  not  see  the  difference  at  all.  The  point  was  this.  Some 
gentlemen  who  are  supporting  the  turret  principle  contended  that  they  could  turn 
the  gun  fore  and  aft,  and  load  with  much  more  ease  than  on  the  broadside.  Now, 
these  guns  are  in  precisely  the  same  position.  I  am  extremely  obliged  to  you, 
gentlemen,  for  bringing  forward  for  discussion  any  points  in  this  paper,  and  I  have 
to  thank  you  rerj  mu<m  for  having  listened  so  patiently  to  a  very  long  lectm-e.  I 
only  wish  you  had  been  rather  more  severe  in  your  criticisms,  but  I  hope  on  a 
foture  occasion,  when  I  am  better  able,  to  give  you  something  more  to  the  purpose 
than  I  have  done  now. 

Sir  Fbedebice  Nicomon  :  Before  the  meeting  breaks  up  there  is  one  duty  we 
have  to  perform,  which,  I  presume,  you  will  all  acree  with  me  in,  and  that  is 
to  thank  the  lecturer  for  the  paper  which  he  has  placed  before  us.  It  is  a  matter 
of  great  regret  that  Captain  Coles  is  not  here.  He  is  not  only  an  ingenious 
inventor,  but  also  an  able  advocate,  and  so  readily  meets  all  the  points  brought 
against  his  system,  that  it  is  a  matter  of  great  regret  he  is  not  here  to-night.  But  I 
am  happy  to  be  able  to  announce  that  he  has  applied  to  the  Council  for  another 
day.  I  do  not  know  what  the  title  of  his  paper  is  to  be,  but  if  I  remember  rightly, 
it  was  said  in  his  letter  to  be  "  What  a  turret  ship  ought  to  be  ;"  so  that  if  he  is  able 
to  prepare  that  paper,  I  think  there  will  be  an  excellent  opportunity  for  again  dis- 
cussing whether  it  is  possible  to  make  a  real  sea-going  turret-shi]^ ;  for  after  aU, 
these  *' Monitors"  we  have  heard  of,  are  not,  in  the  fullest  acceptation  of  the  term, 
real  sea-going  cruizing  ships. 


Digitized  by 


Googk 


LECTURE. 


Fi-iday,  May  17th,  1867. 

Major-General  sir  FREDERICK  ABBOTT,  Kt,  C.B.,  Member  of 
the  Council  of  Education,  in  the  Chair. 


MILITARY   LAW. 


By  Captain  G.  Frederic  Blake,  Royal  Marines,  and  Student  of  the 

Middle  Temple. 

Bt  the  kind  permission  of  the  Council  of  this  Institution  I  am  allowed 
to  address  you  on  the  subject  of  military  law.  It  is  a  subject  to  whidi 
of  late  I  have  had  to  pay  close  attention,  and  for  which  I  haye  had 
special  oppoiiunities.  1  have  ventured  to  hope  that,  from  such  ind- 
deutal  advantages,  I  might  be  able  to  collect  and  bring  before  you 
some  observations  relevant  to  military  law  which  might  not  be  alto- 
gether uninteresting  to  those  who  honour  me  to-day  with  their  pre- 
sence and  attention.  The  more  I  have  considered  the  subject,  the 
more  I  have  seen  its  impoitance  and  extent,  and  consequently  the  more 
I  have  felt  my  own  incapacity  to  do  it  justice.  I  do  not  attempt, 
therefore,  to  offer  you  anything  in  the  shape  of  a  regular  essay  on 
militaiy  law ;  much  less  do  I  presume  to  advance  crude  opinions  of  my 
own  as  to  its  merits  or  demerits.  I  will  strive  to  get  throu^  my  Im 
with  as  few  legal  and  military  technicalities  as  possible,  and  not  weary 
you  with  the  abstruse,  recondite  learning  of  others,  or  tiresome  avowals 
of,  and  apologies  for,  my  own  inability  and  inexperience.  What  I  have  to 
ask  you  to  listen  to  is,  first,  a  faint  outline  of  some  of  the  usages  and 
penalties  of  a  martial  kind  in  former  days  among  the  two  great  nations 
of  antiquity  from  whom  our  laws  as  well  as  our  literature  take  thdr 
richest  source;  then  brieflv  to  glance  at  those  particulars  as  they 
appear  in  the  earlier  days  of  English  history,  and  afterwards  to  come 
down  to  our  own  times,  casting  a  side  glance  at  military  legislation  as 
now  existing  among  our  continental  neighbours  and  our  transatlantic 
cousins. 

Before  touching  on  our  military  law,  I  would  just  glance  at  the 
practices  and  rules  laid  down  in  former  times  by  other  great  nataom? 
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for  mahitaiuing-  discipliue  among  their  forces.  It  would  b^  very  inte- 
reBting  to  follow  the  course  of  law  as  applied  to  soldiers  distinct  from 
that  as  applied  to  citizens  through  all  countries  and  peoples  from  the 
earnest  times,  but  of  course  that  cannot  be  done  on  this  occasion.  I 
will  merely  ask  you  to  turn  with  me  to  the  two  great  nations  of  antiquity, 
the  Greeks  and  the  Romans,  who  each  in  their  turn  swayed  the  sceptre 
of  power  in  the  civilized  world. 

Ureeks. — During  the  first  ages  of  Greece,  the  unsettled  state  of  society 
led  to  a  general  acquiring  of  the  art  of  arms  for  the  purpose  of  pre- 
datory inroad  or  self-defence.  Perhaps  the  earUest  notices  of  the 
Greek  armies  are  in  the  Homeric  poems.  In  the  heroic  ages,  authgrity 
and  obedience  were  regulated  more  by  the  nature  of  the  circumstances, 
by  the  relative  personal  distinction  of  the  chieftain,  than  by  any  set  law 
of  mihtary  discipline.  With  the  Spartans,  every  free  man  became  a 
soldier.  When  all  of  a  family  were  not  wanted  for  an  expedition,  those 
who  were,  seemed  to  have  been  chosen  by  lot.  After  the  heroic  age,  a 
great  impulse  was  given  to  military  art  by  the  conquests  of  the  Thes- 
salians  and  Dorians ;  the  latter,  in  particular,  reduced  it  to  a  system. 
The  code  of  Lycurgus  was  a  complete  military  one,  and  the  discipline 
was  of  the  strictest  kind.  The  Athenians  were  less  exact  than  the 
Spartans.  They  had  ten  officers  called  Strategi,  one  of  whom  went 
with  an  army,  and  presided  at  a  species  of  court-martial,  which  con- 
sisted of  members  who  had  servea  with  the  offender.  The  military 
law  of  Athens  prescribed  the  punishment  of  death  for  the  crime  of 
desertion  while  on  service,  though  occasionally  a  fine  or  imprisonment 
was  inflicted  instead.  An  Athenian  soldier  considering  himself  unjustly 
treated,  at  the  end  of  the  campaign  could  compel  his  Officer  to  answer 
for  his  conduct  before  a  tribunal  of  his  countrymen.  Agamemnon,  in 
the  Iliad,  threatens  with  death  those  who  may  desert.  Alexander 
the  Great  executed  without  a  trial,  thirteen  Macedonians  who  had 
mutinied.  Among  the  Lacedsemonians,  cowards  or  deserters  were 
either  put  to  death  or  publicly  disgraced.  Military  offenders,  when  at 
home,  were  made  to  wear  a  party-coloured  dress,  and  were  compelled 
to  submit  to  any  insult  the  meanest  citizen  chose  to  offer.  Disgrace 
fell  upon  a  soldier  if  he  lost  his  shield  in  action. 

Ramans,"— In  the  early  ages  of  the  kingdom  and  the  commonwealth, 
every  citizen  became  a  soldier,  and  was  at  all  times  Uable  to  serve. 
There  were  frequent  calls  for  service.  Protracted  service  became 
inevitable  during  the  Carthaginian  invasion,  and  when  the  dominion  of 
Rome  extended  over  Greece  and  Asia ;  but  to  the  end  of  the  Republic, 
the  principle  was  recognised,  that  when  a  campaign  was  concluded,  the 
soldier  might  return  home  and  resume  the  occupations  of  a  peaceful 
citizen.  The  practice  introduced  on  a  large  scale  of  granting  donations 
of  land  as  pensions  for  long  service,  led  to  the  creation  of  a  numerous 
class  disposed  to  devote  fliemselves  permanently  to  a  military  life. 
Augustus,  with  the  advice  of  Mecsdnas,  established  a  powerful  standing 
army,  each  soldier  of  which  took  an  oath  to  obey  orders.  The  Romans 
punished  military  offences  with  extreme  severity,  soldiers  guilty  of  the 
gravest  offences  being  beheaded  or  crucified.  Under  the  Pagan  Em- 
perors, some  were  burnt  alive,  or  exposed  to  wild  beasts.    On  the 


Digitized  by 


Googk 


508  MILITARY   LAW. 

occasion  of  a  mutiny,  every  tenth  man,  chosen  by  lot,  was  pmushed. 
Deserters,  after  being  scourged,  were  frequently  sold  for  slaves.  Ooca- 
sionally  the  offender  was  made  to  bare  his  right  arm,  and  was  bled 
nearly  to  death.  Centurions  sat  as  judges  of  various  military  offence 
and  had  the  power  of  inflicting  corporal  punishment,  whence  their 
badge  of  office  was  a  vine  sapling  (Smith's  Antiquities), 

Coming  to  our  own  country,  allow  me  to  read  a  short  extract  from 
Hidlam's  Middle  Ages  bearing  on  my  subject : — 

"  In  public  national  history  I  am  aware  of  no  instance  of  what  may 
"  be  called  a  regular  army  more  ancient  than  the  body  guards,  or 
"  huscarles,  of  Canute  thn  Great.  These  select  troops  amounted  to 
''  6,000  men,  on  whom  he  probably  relied  to  assiu-e  the  subjection  of 
"  England.  A  code  of  Martial  Law  compiled  for  their  regulation  is 
''  extant  in  substance  ;  and  they  are  reputed  to  have  displayed  a  mili- 
*'  tary  spirit  of  mutual  union,  of  which  their  master  stood  in  awe. 

"  Note. — Singular  /S^or^— Canute  having  killed  one  of  their  body  in 
*'  a  fit  of  anger,  it  was  debated  whether  the  King  should  incur  the 
'^  legal  penalty  of  death,,  and  this  was  only  compromised  by  his  kneel- 
"  ing  on  a  cushion  before  the  assembly,  and  awaiting  their  permisaion 
"-  to  rise." 

It  appears  that  among  the  Anglo-Saxons  every  freeman  bore  urns, 
and  was  trained  to  their  use.  I  have  not  been  able  to  discover  any 
laws  bearing  upon  their  condition  as  soldiers,  apart  from  that  <rf 
citizens.  At  the  Conquest  the  feudal  system,  which  was  altogether  a 
miUtary  one,  was  fully  established.  It  gave  the  Sovereign  most 
despotic  power  over  his  vassals,  and  he  had  power  to  compel  their 
military  attendance  and  service,  imder  the  penalty  for  disobedience  of 
a  forfeiture  of  their  lands.  Even  after  the  passing  of  Magna  Charta, 
we  find  that  every  possessor  of  a  knight's  fief  (and  there  were  some 
60,000  of  them)  had  to  fiu-nish  a  soldier  to  attena  the  King  in  his  wars 
for  40  days  in  every  year,  and  to  pay  their  expenses.  Though  the 
feudal  system  was  not  aboUshed  till  the  Restoration,  we  find  that  paid 
bodies  of  troops  were  raised  for  special  services.  The  early  Kings 
employed  them  in  their  invasions  of  Scotland  and  in  their  French  wars. 
Grose's  book  of  Military  Antiquities  contains  a  collection  of  ordinances 
relating  to  the  discipline  of  the  English  forces.  I  will  not  weaiy  you 
by  reading  many  of  them,  but  merely  quote  a  veiy  curious  one. 
showing  the  severity  of  the  punishment  resorted  to  in  early  days : — 

—  Charter  of  Richaid  1st,  1189  (Rymer).  "  Richard  by  the  graw 
"  of  God  King  of  England,  Duke  of  Normandy,  &c.  To  all  his  men 
*'  going  by  sea  to  Jerusalem,  greeting, — Know  ye  that  by  the  common 
"  council  of  all  good  men,  we  have  uMide  the  imderwritten  ordonnance  : 
*'  — He  who  kills  a  man  on  shipboard  shall  be  bound  to  the  dead  mao. 
"  and  thrown  into  the  sea ;  if  the  man  is  killed  on  shore,  the  slayer 
<'  shall  be  boimd  to  the  dead  body,  and  buried  with  it.  Any  one  god* 
*'  victed  by  lawful  witness  of  havmg  drawn  his  knife  to  strike  another, 
*^  or  shall  have  drawn  blood  of  him,  to  lose  his  hand.  If  he  shall  have 
"  only  struck  with  the  palm  of  the  hand,  without  drawing  blood,  he 
'^  shall  be  thrice  ducked  in  the  sea.  Anyone  who  shall  reproach  a 
''  man,  or  curse  his  companion,  shall,  for  every  time  he  is  convicted 
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"  thereof,  give  him  eo  many  ounces  of  silve]:.  Any  one  convicted  cf 
'<  theft  BhsSl  be  shorn  like  a  champion  ;*  boiling  pitch  shall  be  poured 
"  on  his  head,  and  down  or  feathers  shaken  over  it,  that  he  may  be 
*'  known ;  and  he  shall  be  set  on  shore  at  the  first  land  at  which  the 
"  ship  touches. 

"  Witness  myself  at  Chinon/' 

From  Grose,  too,  we  gather  that  in  the  early  period  of  our  history 
the  administration  of  military  justice  was  chiefly  directed  by  two 
important  officials,  the  High  Constable  and  the  Marshal.  They  pre- 
sided at  tribunals  formeXi  of  both  civilians  and  officers,  and  not  only 
tried  and  punished  military  offences,  but  also  settled  all  kinds  of  suits 
between  the  followers  of  an  army.  In  these  early  days  we  find  mili- 
tary delinquents  sometimes  tried  before  Parliament.  Henry  de  Essex, 
standard  bearer  to  Henry  II.,  was,  for  cowardice,  deprived  of  his  lands, 
and  shorn  and  shut  up  for  Ufe  as  a  monk,  in  the  Abbey  of  Reading.  In 
the  first  Parliament  of  Richard  II.,  William  de  Weston  and  the  Lord 
of  Gomery  were  tried  for  delivering  up  the  Castle  of  Arden,  and  sen- 
tenced, the  former  to  be  drawn  and  hanged,  the  latter  to  be  beheaded. 

The  martial  law  for  the  time  being,  was  declared  in  the  Rules  and 
Ordonnances  of  War,  which  were  either  made  by  the  King,  with  the 
advice  of  his  peers,  for  the  expedition  then  on  foot,  as  was  that  of 
Richard  I.,  which  I  have  read  to  you,  and  that  of  Heniy  V.,  or 
enacted  by  the  Commander-in-Chief,  who  had  authority  given  him 
by  Commission  from  the  King.  Shakspeare  puts  expressions  into 
Henry  Vs  mouth,  which  show  how  strict  was  the  discipline  in  his 
army.  Fluellin  has  told  the  King  that  one  Bardolph  is  like  to  be 
haaged  for  robbing  a  church.  The  King  replies,  '*  We  would  have  all 
"  such  offenders  so  cut  off ;  and  we  give  express  charge  in  our  maiches 
"  through  the  country,  there  be  nothing  compelled  from  the  villages, 
"  nothing  taken  but  paid  for ;  none  of  the  French  upbraided,  or  abused 
"  in  disdainful  language,  for  when  lenity  and  cruelty  play  for  a  kingdom, 
"  the  gentler  gamester  is  the  soonest  winner.''  Rymer  mentions  many 
commissions  for  executing  military  law  even  so  recently  as  the  time  of 
James  I.  That  King  appointed  Sir  H.  Vere,  Captain  General  of  the 
Army  intended  to  be  sent  to  the  Palatinate,  and  in  his  Commission  he  is 
authorized  to  make  and  proclaim  ordonnances  of  war  for  the  govern- 
ment of  the  Army,  and  to  enforce  the  execution  thereof,  and  to  hear, 
determine,  and  punish  by  himself  or  deputies,  all  criminal  causes, 
mutinies,  and  desertions,  and  all  other  crimes  whatsoever,  and  to  punish 
by  death,  loss  of  member,  or  other  corporal  infliction,  according  to  their 
crimes,  and  the  laws  and  customs  of  war ;  and  also  to  hear  and  deter- 
mine in  like  manner  all  civU  causes,  contracts,  &c.,  arising  in  the  said 
army.  Also  in  like  manner  to  judge  all  persons  that  may  in  future 
join  the  Army.  A  similar  commission  was  granted  by  Charles  I.  to 
the  Earl  of  Arundel,  to  be  Captain-General  of  the  Army  employed  at 
home,  in  which  he  was  authorised  to  appoint  a  Provost-Marshal  to 
execute  the  martial  law.    In  the  reign  of  Henry  VIII.,  the  office  of 

*  Cluunpiani,  hired  to  flf  ht  legal  duels  in  cMee  of  murder  or  homicide,  had  their 
hair  shorn. 
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High  Constable  ceased,  and  the  High  Mai^shal  afterwards  execated  bis 
military  judicial  functions.  In  the  ordonnance  of  this  reign  we  find — 
"  Item, — ^the  High  Marshal  must  hold  two  Court  days  in  the  week, 
*'that  is  to  wit,  on  Monday  and  Thursday,  for  them  that  have  any 
"  matters  in  Court,  with  his  officers  with  him,  as  it  is  ordained  by  tiie 
"  Chief  Captain."  Gradually  the  powers  executed  under  the  commis- 
sion granted  to  the  Commanders-in-Chief,  lessened  the  independence  of 
the  Marshal's  Court,  and  soon  we  have  courts  or  councils  of  war,  whidi 
sat  at  stated  times,  or  as  ordered  by  the  Commander-in-Chief,  and  at 
which  officers  of  a  certain  rank  (apparently  nol  under  that  of  a  Colonel) 
were  entitled  to  sit  as  assessors  or  members ;  and  instead  of  a  Marshal, 
we  hear  of  an  officer  styled  President  of  the  High  Court  of  War,  i^bo 
on  certain  occasions  claimed  the  privilege  of  a  double  vote.  Sir  Francis 
Vere,  in  his  description  of  the  duties  of  the  several  officers  of  a  regi- 
ment, mentions  it  as  the  duty  of  all  colonels  once  every  week  to  call 
together  all  his  captains,  and  to  inquire  into  all  offences  in  his  regiment ; 
to  examine  the  nature  and  quality  of  such  offences ;  to  prepare  the 
causes  for  a  more  speedy  hearing,  and  to  repair  to  the  court-martial  as 
often  as  they  shall  be  warned.  The  following  extract  is  taken  from  a 
work  entitled,  "  A  Brief  Treatise  of  Warr^  Ac,  by  W.  T.,  in  the  year 
"  of  our  redemption,  1649."    (MS.  No.  6,008,  Harl.) 

"  The  next  in  order  I  conceive  to  be  the  President  of  the  High 
"  Court  of  War,  whose  place  requireth  him  to  be  a  person  of  hcmoor 
"  and  integritie,  of  sound  judgment,  of  ripe  knowledge  in  civil  and 
"  military  laws,  before  whom  all  matters  civil  and  criminal  that  have 
"  relation  to  the  Army  are  to  be  tryed,  therefore  he  ought  to  be 
"  assisted  with  a  learned  fiscal  or  judge  advocate,  as  also  with  a  weli- 
^^  experienced  auditor,  to  audit  and  keep  a  register  of  &11  cases  and 
"  matters  that  shall  be  brought  before  the  Court  of  War.  His  office 
"  is  to  assemble  the  Court  of  War  as  often  as  the  General  shall  please 
"  for  to  appoint  him ;  and  in  the  interim  he  is  to  prepai*e  all  business 
''  and  causes,  so  that  the  Court  of  War  may  have  a  cleM"  and  just 
"  information  of  all  things ;  and  when  that  any  business  shall  come  mto 
''  a  final  sentence,  he  shall  have  the  privilege  of  a  double  voice,  because 
"  he  represents  the  General's  person." 

Towards  the  latter  end  of  the  reign  of  Kuig  James  I,  and  in  the  begin- 
ning of  that  of  Charles  I,  a  kind  of  mixed  court  seems  to  have  been  occa- 
sionally adopted,  composed  of  both  civil  and  military  members.  Sodi 
as  when  an  anny  was  quartered  at  Portsmouth,  Plymouth  or  Dover,  or 
other  sea-ports,  waiting  to  be  embarked  for  foreign  service ;  in  which 
case  a  Commission  was  sent  down  appointing  Commissioners  to  tiy  all 
offences  committed  by  the  soldiers  or  followers  of  the  Army  wraiin 
certain  counties  or  districts.  Many  of  the  Commissioners  were  militaiy 
men,  but  with  them  were  joined  the  Earl  Marshal,  Lord  Lieutenant  of 
the  county,  and  the  mayors,  or  chief  magistrates  of  the  principal  towns 
of  that  district  and  its  environs.  Rymer  mentions  several  inst4inc©9 
about  the  years  1626  to  1 640.  In  the  laws  and  ordonnances  of  war,  pub- 
lished A.D.  1640,  by  the  Earl  of  Northumberland  for  the  King's  Force*, 
and  those  of  the  Earl  of  Essex  for  the  Parliamentary  forces  in  1643, 
all  controversies  between  soldiers  and  their  captains  and  others,  were 
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directed  to  be  Bummarily  heard  and  determined  by  the  Oouucil  of  War, 
except  the  weightiness  of  the  cause  required  public  deliberation.  No 
other  court  is  mentioned. 

The  Rules  and  Articles  of  War  in  the  reign  of  James  II,  approach 
those  which  are  now  in  force,  some  of  them  forming  the  basis  of  our 
present  laws.  The  following  directions  with  regard  to  military  dis- 
cipline were  issued  for  the  use  of  His  Majesty's  Forces  in  1686 : — 

Of  Councils  of  War,  or  Courts-Martial. 

"  In  an  Army  the  Council  of  War  had  always  to  meet  at  the  Gene- 
**  ral's  quarters  or  tent,  and  none  were  to  be  called  to  it  but  Lieutenant- 
• "  Generals,  Major-Generals,  and  Brigadiers.  The  attendance  of 
"  Colonels  and  Commanders  was  only  allowed  when  the  matters  con- 
'^  cemed  their  regiments.  Private  Councils  of  War  or  Courts  Martial 
"  in  a  garrison  were  held  at  the  Governor's  house ;  when  in  a  camp,  at 
**  the  Colonel's  tent,  and  he  notified  to  the  Captains  to  be  present.  The 
**  Governor  or  Colonel,  or  whoever  was  to  be  President,  took  his  place 
**  at  the  head  of  the  table,  and  the  Captains  were  ranged  in  order 
**  according  to  seniority.  The  town  Mayor  or  the  Quarter-master  of 
"  the  regiment,  who,  in  the  absence  of  the  Judge  Advocate,  discharged 
**  his  ofiBce,  sat  at  the  lower  end  of  the  table.  First  Lieutenants  and 
"  Ensigns  had  a  right  to  be  in  the  room,  but  had  to  stand  at  the  Cap- 
**  tains  backs  with  their  hats  off,  and  had  no  vote.  The  Council  having 
"  been  called  to  deliberate  on  some  matter  of  importance,  the  President 
**  opened  it  to  the  Court,  when  the  opinions  of  the  members  were 
*'  taken  in  writing, — ^those  of  the  youngest  officers  first.  The  result 
**  was  decided  according  to  plurahty  of  votes.  If  the  Council  of  War 
"  were  held  to  judge  a  criminal,  the  President  and  Captains  having 
"  taken  their  places,  the  prisoner  having  been  brought  before  them,  and 
''  the  information  read,  the  President  interrogated  the  prisoner  about 
''  all  the  facts  whereof  he  was  accused.  After  the  Court  had  heard 
*'*'  his  defence,  and  the  proofs  made  or  alleged  against  him,  he  was 
*'  ordered  to  withdraw,  and  was  remitted  to  the  care  of  the  marshal  or 
"  jailor.  The  sentence  was  decided  by  the  plurality  of  votes ;  after 
"  which  the  criminal  was  brought  in  and  the  decision  announced  in  the 
**  name  of  the  Council  of  War,  or  Court  Martial.  When  the  criminal 
"  was  condemned  to  any  punishment,  the  Provost-Marshal  caused  the 
**  sentence  to  be  put  in  execution,  and  if  the  punishment  were  to  be 
"  public,  the  regiment  was  di-awn  together  to  see  it,  that  the  other 
"  soldiers  might  thereby  be  deterred  from  offending.  Before  a  soldier 
**  was  punished  for  any  infamous  crime,  he  was  publicly  degraded  from 
**  his  arms,  and  his  coat  stripped  over  his  ears.  A  Council  of  War  or 
'*  Court  Martial  was  to  consist  of  seven  members  at  least,  and,  if  there 
^^  were  not  Captains  enough,  inferior  officers  might  be  called  in. 

*'  By  2nd  and  3rd  Edward  VI,  c.  2,  it  was  enacted  that  martial  law 
*►<  might  be  declared  by  every  field  officer  in  every  field  under  his  charge 
"  once  a  month,  and  by  every  Governor  or  Captain  of  a  garrison  or 
*''  fortress  once  eveiy  quarter,  within  his  charge.     The  5th  Philip  and 
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"  Mary,  c.  3,  established  trial  by  jury  for  military  ofFendere,  unless  the 
"  offence  was  committ*^d  during  actual  service,  in  which  case  the  Lord 
"  Lieutenant  or  Lord  Warden,  or  any  other  chieftain  might  determine 
**  the  punishment,  according  to  his  own  discretion.  The  judicatui-©  of 
"  the  Constable's  Court  gradually  underwent- a  change.  Its  power  was 
"  exercised  through  the  medium  of  Parliament,  and  sometimes,  even, 
''  by  the  civil  magistrates." 

I  now  wish  to  call  your  attention  to  some  of  the  peculiar  punishments 
in  vogue  in  those  days.     Few  of  the  ordonnances  of  war  mention  the 
punishment  of  death  by  beheading  or  hanging.    Li  cases  where  a  large 
body  of  troops  had  been  guilty  of  one  common  crime,  and  decimation 
was  resorted  to,  billets  were  put  into   a  helmet,  every  tenth    one 
being  marked  "  D,"  and  those  who  drew  the  marked  billets  suffered 
the  punishment  of  death.     Occasionally  the  sufferers  were  chosen  by 
means  of  casting  dice  on  the  drum-head.     When  an  oflScer  had  been 
guilty  of  blasphemy,  his  tongue  was  bored  with  a  red-hot  iron.     This 
practice  remained  in  force  till  the  time  of  Queen  Anne.  Another  punish- 
ment sometimes  inflicted,  was  that  of  riding  the  wooden  horse.     This 
machine  consisted  of  planks  nailed  together  so  as  to  form  a  sharp 
ridge  or  angle,  about  8  feet  9  inches  in  length.     It  was  supported  by 
four  posts,  about  6  feet  7  inches  in  height,  and  was  placed  on  a  move- 
able stand.     The  punishment  of  picketing  was  carried  out  thus : — ^A 
big  post  was  driven  into  the  ground,  and  the  delinquent  was  ordered 
to  mount  a  stool  near  it.     His  right  hand  was  then  fastened  to  a  ring 
in  the  post  by  a  noose  round  his  wrist,  and  drawn  up  as  high  as  he 
could  stretch.     A  stump,  the  height  of  the  stool,  with  its  end  cut  to  a 
round  and  blunt  point,  was  then  driven  into  the  ground  near  the  post, 
and  the  stool  being  taken  away,  the  sufferer  had  nothing  but  this 
stump  to  rest  on.     This  severe  torture  was  sometimes  continued  for 
upwards  of  a  quarter  of  an  hour.     The  punishment  of  flogging  was 
inflicted  with  switches,  and  not  as  in  the  present  day.     We  have  an 
account  of  the  following  punishment  being  inflicted  on  an  officer  after 
the  battle  of  Falkirk,  in  the  rebellion  of  1745.     The  line  were  drawn 
out  under  arms,  the  prisoner  was  brought  to  the  head  of  the  oldest 
brigade,  his   sentence  was  read,  his  commission  was  cancelled,  his 
sword  was   bmken  over  his  head,  his  sash   was  cut  in  pieces  and 
thrown  into  his  face;    and,   lastly,   the    Provost- Marshal's  servant 
gave  him  a  kick  and  turned  him  out  of  the  line.     When  a  private 
soldier  was  dismissed,  he  was  drummed  out  with  a  halter  about  his 
neck. 

Still  another  punishment  was  that  of  the  whirligig,  a  kind  of  wooden 
cage  turning  on  a  pivot,  into  which  the  delinquent  was  placed,  and 
then  whirled  round  with  amazing  velocity. 

The  immediate  cause  of  the  passing  of  the  first  Mutiny  Act  was  as 
follows : — 

The  Scottish  regiment  of  Dumbarton  when  ordered  to  Holland  to 
replace  a  Dutch  regiment  which  William  desired  to  keep  in  England, 
mutinied  at  Ipswich,  and  declared  their  adherence  to  the  abdicatea 
prince.  The  King  communicated  with  his  Parliament  and  marched 
three  Dutch  regiments  against  the  disaffected  troops.     The  Parliament, 
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in  order  to  repress  the  mutinous  spirit  of  the  Army,  passed  a  Mutiny 
Act,  a  wan»nt  of  unquestioned  legality  for  the  punishment  of  all 
military  feuds.  The  first  regular  Mutiny  Act  was  passed  the  8rd  of 
April,  1 689,  and  was  intended  to  be  in  force  six  montns,  but  excepting 
during  three  years  of  the  reign  of  William  it  has  been  annually  renewed 
ever  since.  It  will  thus  he  seen  that  MiUtary  Law  executed  by  the 
Sovereign  is  authorized  by  Parliamentaiy  legislation,  and  rests  upon  a 
basis  of  undisputed  legality.  Whitelocke,  speaking  of  the  first  Mutiny 
Act  quaintly  says,  ''  though  the  King  would  have  the  power  of  the 
•"''  sword,  the  ParJiament  would  have  that  of  the  purse ;  so  that 
'•  they  must  both  agree  to  draw  the  sword,  or  else  leave  it  in  the 
*'  scabbard,  which  is  the  best  place  for  it."  Hallam  in  his  Constitutional 
History  of  England^  says,  "  These  are  the  two  effectual  securities 
^*  against  military  power ;  that  no  pay  can  be  issued  to  the  troops  with- 
*•'  out  the  previous  authorization  by  the  Commons  in  a  Connnittee  of 
*''  Supply,  and  by  both  Houses  in  an  Act  of  Appropriation ;  and  that 
*•''  no  officer  or  soldier  can  be  punished  for  disobedience,  nor  any 
*•'  Court-Martial  held  without  the  annual  re-enactmeut  of  the  Mutiny 
Bill." 

I  will  now  tui*n  to  our  Military  Law  as  it  is  at  present  constituted. 
The  definition  of  Municipal  Law  is  equally  appUcable  to  Military  Law, 
it  is  *'  a  i-ule  of  conduct  prescribed  by  the  supreme  power  in  a  state, 
^'conmianding  what  is  right,  and  prohibiting  what  is  wrong.*'  As 
also  the  conunon  law  is  composed  of  two  elements,  the  written  and 
un\\Titten  law,  so  the  law  military  has  its  written  element  in  the 
Mutiny  Act  and  Articles  of  War,  and  its  unwritten  pait  in  the  usages 
and  customs  of  the  service. 

Tytler  in  his  Essay  on  Military  Law^  says,  ''  The  modern  British 
*•  soldier  enjoying  in  common  with  his  fellow-subjects,  eveiy  benefit 
^^  of  the  laws  of  liis  country,  is  bound  by  the  miUtaiy  code  solely  to 
•'  the  observance  of  the  peculiar  duties  of  his  profession,  a  code  which 
"^  is  simple  in  itself,  reasonable  in  its  enactments,  easy  in  all  its  obliga- 
"^  tions,  level  to  the  meanest  understanding,  and  more  effectually 
*•  promulgaled  and  better  known  than  any  of  the  ordinary  statutory 
*••  laws  of  the  realm." 

I  had  the  privilege  of  hearing  the  charge  of  the  Lord  Chief  Justice 
Cockbum  (the  very  highest  authority  in  the  common  law),  to  the 
grand  jury,  in  the  case  of  the  Queen  v.  Colonel  Nelson  and  Lieutenant 
Brand.  IJnhappily  it  has  not  been  published,  but  I  made  notes  of  it, 
and  can  vouch  for  the  substance  of  his  expression.  He  said  that  the 
Mutiny  Act  and  the  Articles  of  War  are  so  elaborate  and  precise,  that 
it  is  impossible  for  any  one  who  looks  into  them  with  the  view  of 
ascertaining  what  his  duty  is,  to  fail  in  discovering  it,  or  in  finding  out 
what  the  law  is  by  which  he  is  to  be  guided.  There  is  nothing  arbitrary 
in  the  military  law,  it  is  precise,  specific,  and  defined. 

We  will  now  take  the  side  glance  I  mentioned  in  my  opening  obser- 
vations, at  the  various  modern  systems  of  military  law  in  other 
countries,  in  France,  Austria,  Prussia,  and  the  United  States. 
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France. 


Conseils  de  Guerre,   are  composed  of  seven  judges,   assisted  by 
A  Conimissarie  Imperial. 
A  Rapporteur, 
A  Greffier. 

From  the  rank  of  private  to  that  of  captain,  the  composition  of  the 
Courtis: 

1  Colonel — President. 

1  Chef  de  Bataillon  ou  d'escadron. 

2  Capitaines. 
1  Lieutenant. 

1  Sous-lieutenant. 
1  Sous-oflScier. 

The  following  is  a  brief  sketch  of  the  mode  of  pn>cedure  in  a  French 
Militarj'  Court.  The  complaint  is  drawn  out  by  the  captain,  and  the 
attendance  of  witnesses  secured.  This  is  sent  to  the  Chef  de  bataillon, 
who  forwards  it  to  the  Colonel,  the  Colonel  sends  it  to  the  Lieutenant- 
General,  the  Generalto  the  Conseil  de  Guerre.  When  the  court  is  held 
the  Commissaire  de  4'Empereur  attends  to  see  that  the  proceeding  are 
conducted  according  to  law,  and  when  required,  to  read  the  text  of  the 
law  applicable  to  the  case.  The  prisoner  is  interrogated  by  the  rap- 
porteur, who  has  to  prepare  all  the  proceedings  and  enlighten  the 
council  in  the  performance  of  their  sacred  duty.  A  member  of  the 
bar  may  be  appointed  to  defend  the  prisoner,  and  the  verdict  is 
decided  by  a  majority  of  at  least  five  out  of  seven. 

Punishments  are  very  severe,  but  no  flogging  is  allowed. 

In  Austria  each  regiment  has  its  regimental  Auditor,  who  must  have 
passed  an  examination,  and  taken  a  degree  of  doctor  of  law.  Ho 
ranks  with  and  wears  the  uniform  of  a  captain.  His  duty  is  to  ex- 
amine into  all  cases  of  prisoners  sent  for  trial,  to  sift  and  prepare  the 
evidence,  and  exclude  all  irrelevant  matter.  When  the  court  assembles, 
he  explains  the  nature  of  the  case,  the  laws  affecting  it,  and  the  par- 
ticular points  to  be  decided.  He  is  expected  to  keep  before  the  con- 
sideration of  the  court  all  the  points  which  bear  in  favour  of  the 
prisoner.  In  fact,  he  has  to  transact  all  the  business  of  a  legal  kind 
which  may  affect  the  regiment,  and  to  keep  historical  records  of  these 
transactions.  There  are  two  kinds  of  courts  martial,  a  full  court  for 
grave  offences,  and  a  lesser  court.  The  fonner  consists  of  two  officers 
of  each  rank  from  princes  to  captains.  The  Field  OflScer  presides,  and 
the  court  has  the  power  of  life  and  death.  In  the  latter  court  the 
members  consist  of  one  of  each  rank,  from  that  of  the  man  to  be 
tried  up  to  the  captain  who  presides. 

A  Pimssian  court  martial  consists  of  a  captain,  who  presides,  two 
first  lieutenants,  two  second  lieutenants,  two  sergeants,  two  corporals, 
two  acting  corporals,  and  two  privates.     The  witnesses  are  examined 
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by  ail  oflScer  called  an  examining  officer.  When  the  prisoner  is  a 
sergeant,  the  acting  corporals  and  privates  are  not  admitted,  and 
when  he  is  a  sergeant-major,  corporals  are  also  excluded. 

In  Prussia  there  are  seventeen  schools  for  military  education,  in 
which  special  attention  is  given  to  military  legislation. 

The  United  States. — The  Articles  of  War  and  procedure  of  courts  mar- 
tial are  very  similar  to  our  own  in  the  United  States.  With  their 
courts  a  Deputy-Judge  Advocate  is  still  the  prosecutor.  No  flogging 
is  allowed. 

I  will  now  venture  to  bring  before  you  the  outline  of  a  scheme  which, 
if  carried  out,  I  cannot  but  think  would  tend  to  the  gradual  removal  of 
those  defects  which  exist  in  our  mode  of  procedure  in  courts  mar- 
tial, and  would  raise  the  whole  tone  of  our  military  legislation.  I  have 
much  distrust  of  myself  as  the  medium  of  bringing  my  thoughts 
before  you,  but  I  have  a  conviction  of  the  necessity  for  their  appli- 
cation to  the  present  state  of  thhigs.  The  plan  I  would  humbly  ven- 
ture to  throw  out  as  a  suggestion,  is  that  it  would  be  in  the  interest 
of  the  Service,  for  the  Government  to  announce  their  intention  of 
forming  a  body  of  Officers  possessing  the  necessary  qualifications  for 
the  confident  performance  of  the  duties  now  required  of  the  Deputy- 
Judge  Advocate,  and  such  other  legal  duties  as  the  Service  might  require. 

Candidates  for  this  body  should  be  officers  of  ten  yeai-s'  standing, 
or  who  have  passed  the  Staff  College.  They  should  be  examined 
in  the  Mutiny  Act,  the  Articles  of  War,  Procedure  of  Courts 
Martial,  the  usages  and  customs  of  the  Service,  and  in  the  know- 
ledge of  military  law,  which  they  would  acquire  while  doing  duty 
with  their  regiments.  A  certain  number  should  be  selected 
and  exempted  fi-om  military  dutier.  for  one  year  to  attend  classes; 
connected  with  the  Inns  of  Court  on  such  subjects  as  Com- 
mon Law,  Constitutional  Ilistorj^  and  International  Law.  They 
should  attend  the  Criminal  Courts  and  study  the  rules  of  evidence, 
the  fonnation  of  judgments,  and  the  manner  of  conducting  judicial  in- 
vestigations. At  the  end  of  a  year  these  officers  should  undergo  an 
(examination,  and,  if  found  qualified,  should  be  employed  as  Deputy- 
Judge  Advocates,  or,  until  they  obtained  such  appointment,  as  Prose- 
cutors at  (ieneral  Courts  Martial.  In  course  of  time  they  might  bo 
required  to  assist  at  Gairison  as  well  as  General  Courts  Martial.  No 
«loubt  the  Council  of  Legal  Education  would  meet  the  military  authori- 
ties, and  grant  facilities  for  these  students,  such  as  not  requiring  them 
regularly  to  join  the  Inns  of  Court.  '  They  should  have  access  to  th*» 
records  in  the  Judge  Advocate's  office. 

In  common  with  all  readers  of  military  history,  1  have  profound 
lespect  and  admiration  for  Sir  C.  Xapier.  Major  Hughes,  in  liis  book 
on  the  duties  of  Judge  Advocate*,  quotes  Sir  C.  Napier,  as  giving  this 
recommendation,  "  That  no  man  should  be  appointed,  either  to  officiate, 
"•  or  be  permanently  posted  to  the  Judge  Advocate-GeneraVs  Depart- 
'*  ment,  till  after  a  certain  length  of  sersnce  as  a  Regimental  Officer. 
•'  That  pi'cviously  to  his  entering'  on  his  duties,  a  Judge  Advocate 
**  j»hnuld  undergo  a  strict  examination  as  to  his  knowledge  of  military 
*•  and  criminal  l;iw,  and  thr  pra<^tic*e  o\'  military  ivmrts  '' 

VOL.  xr.  :i  M 


Digitized  by 


Googk 


516  MILITARY   LAW. 

Major  Hughes,  D.  J.  A.,  also  writes : — '^  I  do  most  decidedly  assert 
'^  after  some  little  experience  in  the  department,  and  not  without 
"  giving  the  subject  the  deepest  consideration,  that  the  duties  of  Judge 
^^  Advocates  in  the  present  day  require  qualifications  and  attainments 
"  which  are  not  to  be  obtained  without  instruction  and  a  regular  course 
"  of  studyr  to  which  must  be  added,  if  proficiency  is  an  object,  assi- 
"  duity  and  research." 

I  do  not  daim  any  exclusive  originality  in  this  idea.  I  suppose  most 
military  men  who  have  thought  much  on  the  procedure  of  our  Courts 
Martial,  have  seen  that  there  is  room  for  improvement  in  it,  and  they 
would  rather  look  to  members  of  their  own  profession  for  this  improve- 
ment than  seek  it  from  the  bar,  while  on  the  other  hand  most  of  the  legal 
writers  on  our  military  law  have  suggested  that  lawyers  should  either 
preside  or  act  as  assessors  to  military  courts,  as  the  means  of  perfecting 
their  procedure.  1  find  that  a  military  writer  in  the  Iaxw  Magaane 
suggests  a  plan  very  similar  to  the  above,  though  of  course  he  does 
not  write  of  my  special  scheme,  of  Officers  keeping  classes  at  the  Inns 
of  Court  as  a  good  means  of  qualifying  themselves  for  their  varied 
legal  duties.  The  article  is  "On  the  real  character  of  Courts  Martial 
"  and  their  proposed  Reform."  The  author  having  argued  strongly 
against  courts  martial  being  placed  under  civil  control,  in  which  I 
entirely  agree  with  him,  proceeds, — **  Why  not  train  a  class  of  officers 
**  to  act,  if  not  as  chairmen  of  Courts  Martial,  at  all  events  as  asses- 
"  sorsl" 

'*  The  exclusive  appointment,  moreover,  of  military  men  to  these 
*'  responsible  positions,  would  be  a  great  incentive  for  officers  generally 
**  to  acquire  a  thorough  knowledge  of  military  law,  and  of  the  proper 
'*  mode  of  conducting  judicial  examinations." 

I  cannot  but  think,  that  if  Officers  of  some  standing  were  to  give  up 
their  ordinary  avocations  for  a  year,  and  devote  themselves  to  these 
studies,  their  doing  so  among  regular  law  students,  and  under  the 
instruction  of  the  distinguished  Readers  of  the  Inns  of  Court,  in  fact, 
their  breathing  the  legal  atmosphere,  would  materially  lessen  their 
difficulties  in  acquiring  that  legal  acumen  which  might  he  of  important 
advantage  to  their  Service.  I  have  been  long,  enough  in  the  Service  to 
know  that,  were  such  a  scheme  as  I  have  suggested  carried  out,  many, 
perhaps  not  ill-naturedly,  would  carp  at  men  being  taken  from  their 
regular  duties  for  a  time  to  qualify  for  good  appointments  ;  and  they 
might  say  it  was  a  good  slope — a  good  way  of  getting  a  year  in  town. 
This  sort  of  thing  can  be  well  refuted  by  looking  at  tne  prospectus  of 
the  classes,  whicn  the  scheme  suggests  should  be  kept.  The  best 
part  of  every  day  in  the  week  is  occupied  with  the  classes  during  the 
Term;  and  when  the  classes  are  not  going  on,  attendance  at  the 
Criminal  Courts,  and  the  acquisition  of  the  i-equisite  knowledge,  would 
abundantly  occupy  the  time  of  these  military  law  students.  I  take 
this  opportunity,  and  I  do  so  with  much  pleasure,  of  paying  my  humble, 
but  hearty,  tribute  of  praise  and  thanks  to  the  legal  profession,  with 
whom  I  have  now  for  some  time  been  associated.  Coming  amon^ 
them  as  I  did  a  perfect  stranger,  having  all  my  life  followed  sudt 
entirely  different  pursuits,  I  have  found  nothing  but  Kndly  courtesy 
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and  willing  help,  not  only  from  the  students  with  whom  I  have  neces- 
sarily be^n  most  associated,  but  from  the  Bar,  the  Headers,  and  even 
the  Benchers  and  Masters  of  the  Temple.  Officers  keeping  these  law 
classes  and  acquiring  thereby  a  sort  of  legal  acumen,  would  not 
imperil,  their  efficiency  as  Officers  and  soldiers.  On  the  contrary,  the 
skill  which  they  would  acquire  in  investigating  facts  brought  before 
them  would  be  of  use  in  strategic  arrangements,  and  help  to  prompt 
decision  in  tactics  before  an  enemy.  Were  this  body  of  Officers 
formed,  in  course  of  time  every  garrison  and  colony  would  have  at 
least  one  of  them.  I  cannot  but  believe,  that  on  occasions  of  difficulty 
or  disturbance  arising,  it  would  be  a  great  satisfaction  to  Governors 
of  Colonies  or  Generals  in  command,  to  know  that  they  had  an  Officer 
who  had  made  law  his  especial  study,  and  whose  counsel  might  be 
relied  on,  and  in  any  peculiar  emergency,  might  be  felt  more  desirable 
thsm  that  of  the  ordinary  law  advisers;  not  that  I  would  suggest 
that  these  Officers  should  be  wholly  responsible  Officers,  but  that  from 
their  having  successfully  carried  out  a  course  of  legal  study,  they 
would  be  qualified  to  give  to  their  chiefs  a  valuable  opinion.  News- 
papers have  of  late  frequently  made  severe  criticisms  on  our  Military 
Courts,  aijd  their  mode  of  procedure.  Those  remarks  have  often  been 
characterised  by  powerful  writing,  and  by  considerable  ignorance  of 
the  subject  they  maligned.  Still,  in  these  days,  when  papers  are 
so  much  read  by  the  public,  and  so  much  in  the  hands  of  our 
soldiers  in  their  recreation  and  reading  rooms,  it  would  be  well  to 
obviate  these  censures  on  our  military  legislation,  and  to  endeavour  to 
raise  its  tone  by  forming  such  a  body  of  Officers  as  I  have  suggested. 
I  said  in  my  opening  remarks  that  I  would  not  presume  to  put  forward 
my  own  opinions  as  to  the  merits  or  demerits  of  military  law,  nor 
will  I.  I  will  only  say  that  the  mere  establishment  of  such  a  body  of 
Officers  would  in  itself  lead  to  the  introduction  of  such  improvements 
or  alterations  as  may  be  needed  in  our  militjiry  law  and  its 
administration.  I  know  many  will  say  that  the  present  system  does 
well  enough,  and  that  at  the  Staff  College  there  is  a  special  clast) 
for  military  legislation.  Every  one  must  have  the  highest  respect 
for  the  varied  attainments  of  those  Officers  who  have  passed 
through  the  Staff  College;  but  for  the  very  reason  that  their 
studies  are  so  varied,  1  maintain  that  sufficient  special  attention 
cannot  be  g^ven  during  the  course  at  the  College  to  the  qualifying  of 
an  Officer  for  the  confident  discharge  of  the  manifold  duties  of 
a  Judge  Advocate.  I  lately  met  with  a  story  of  a  traveller  who 
came  to  a  well,  and  noticed  a  maiden  weeping  beside  it.  On 
bis  inquiring  what  was  the  cause  of  her  grief,  she  replied  that 
she  wept  bscause  she  was  thinking  she  might  get  married  and 
have  children,  and  one  of  them  might  fall  into  this  well.  Is  there 
not  too  much  of  this  anticipation  of  improbable  evils?  It  may 
be  dreaded,  that  if  this  scheme  were  carried  out,  the  'Maw's  delays," 
with  legal  quibbles  and  technicalities,  would  creep  into  our  Courts 
Martial.  Is  it 'not  better  to  see  that  the  Service  would  gain  Officers 
who  had  exercised  judgment  in  disrobing  facts  of  appearances  which 
do  not  belong  to  them,  and  in  dissevering  them  from  others  with  which 
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they  have  no  essential  connection ;  and  so,  often  might  be  prevented 
that  most  deplorable  of  all  the  consequences  of  himian  fallibihty,  viz,, 
the  condemnation  and  punishment  of  the  innocent,  and,  next  to  it, 
the  suffering  the  guilty  to  escape  conviction.  I  have  to  thank  the 
Council  for  peiinitting  me  to  address  you,  and  I  hope  they  may  extend 
their  kindness  by  permitting  some  portions  of  what  I  have  put  forward 
to  appear  in  our  Journal,  that  perhaps  its  wide  dissemination  may 
brinj;  those  imperfect  suggestions  to  the  notice  of  those  who,  from 
their  knowledge  and  position,  may  improve  on  them  and  promote  their 
adoption. 
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Mday,  May  10th,  1867. 
W.  STIRLING  LACON,  Esq.,  in  the  Chair. 


SUSTAINING  AND  LOWERING  SHIPS'  QUARTER-BOATS. 
By  Captain  C.  B.  Simpson,  R.N. 

My  position  this  afternoon — ^that  of  advocate  in  my  own  cause—is 
(me  80  well  understood  by  Members  of  this  Institution,  that  I  feel  an 
apology  to  be  superfluous.  I  wiD,  therefore,  at  once  proceed  with  the 
object  I  have  in  ^ew,  viz.,  that  of  introducing  to  your  notice  a  plan 
for  hoisting,  sustaining,  and  lowering  quarter-boats  at  sea ;  and  by 
comparing  it  shortly  with  the  modes  at  present  in  use  on  board  Her 
Majesty's  ships,  endeavour  to  bring  out  the  relative  merits  and  defects 
of  the  different  plans. 

The  plans  at  present  in  use  are.  Captain  Kynaston's  and  Mr.  Clif- 
ford's. 

Captain  Kynaston's  plan  will  be  best  understood  by  reference  to  the 
drawing  (Plate  xli) ;  and,  as  will  be  seen,  it  retains  all  the  old  arrange- 
ment of  falls,  grips,  &c.,  simply  substituting  his  disengaging  hooks 
for  the  common  hooks.  The  operation  of  lowering,  in  his  case,  is 
this : — On  the  boat  being'  required,  after  the  crew  are  in  the  boat,  the 
ipnps  have  to  be  cast  off,  and  the  boat  lowered  by  the  falls  in  the 
ordinary  way;  a  third  man  in  the  boat  being  required  to  attend 
the  disengaging-line,  which,  when  let  go,  disengages  the  boat.  There 
are,  therefore,  after  the  grips  are  cast  off,  two,  if  not  three  men, 
necessarily  employed  in  the  operation  of  lowering.  The  principal 
objection,  however,  to  the  plan  is,  I  think,  its  complication,  and  the 
number  of  moving  parts  dependent  upon  each  other  for  safe  and 
accurate  working.  For  instance,  there  are  no  less  than  five  different 
ropes,  two  falls,  and  three  different  parts  of  the  disengaging  lines, 
i^th  four  ends  belayed  to  different  cleats,  any  accident  to  any  one 
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of  which,  by  Flipping,  by  carrying  away,  or  by  unequal  lowering  of 
tho  falls,  or  easing  of  the  disengaging  lines  (which  depend  for  their 
equality  of  working  upon  the  freedom  from  rust  and  perfect  order  of 
no  less  than  two  snesFes  and  two  bearings  in  eaoh  hook),  would  be 
the  cause  of  serious^ accident. 

In  addition  to  which,  notwithstanding  the  claim  made  to  the  ocm- 
trary,  I  consider  Uiese  hooks  to  be  most  clum^  cuid  difficult  to  handle 
for  hooking  on  in  a  sea-way ;  it  is  true  that  when  once  hooked,  and 
the  lines  hauled  taut,  and  the  relieving-bolt  in,  that  the  boat  wOI 
not  again  become  unhooked ;  but  two  men  are  required  to  each  hook 
to  perform  this  operation,  one  to  attend  the  hook,  and  the  other  the 
disengaging  line,  and  I  think  the  following  paragraph,  from  Captain 
Kynaston's  paper  .of  explanations,  will  convey  some  idea  of  the  diffi- 
cidty  likely  to  follow  from  the  necessity  of  requiring  two  men  to  take 
the  boat  at  the  right  bob  simultaneouBiy. 

The  hooks  for  hoisting  boats  should  be  always  attached  to  the  boiU^'s  slings— 
neyer  to  the  tackles.  Any  one  who  has  been  bobbing  about  in  a  boat,  under  t 
ship's  davits,  vainlj  endeayotuing  to  hook  her  on  in  a  sea-way,  can  speak  feelin^j 
of  the  risk  a  boat  and  her  crew  haye  to  encounter  at  eyery  surge,  from  the  plajtol 
sallies  and  tenacious  grip  of  the  hooks,  when  fitted  in  the  Usual  manner  to  the  Imw  i 
tackles.  To  disengage  suddenly,  imder  such  circumstances,  from  a  ship  moTiog 
through  the  water,  or  indeed  when  stationary  would  be  fraiight  vrith.  the  greateit 
danger,  whaterer  kind  of  hook  be  made  use  of. 

Mr.  Clifford's  plan,  as  shown  in  Plate  xlM,  is  as  follows:— A 
roller  is  fitted  in  the  centre  of  the  boat,  which  works  freely  in 
bearings  at  each  side  of  the  boat  under  one  of  the  thwarts;  to 
this  roller  a  rope  is  made  fast,  and  wound  on  it  to  a  length  ecfod 
to  the  distance  the  boat  will  have  to  descend  from  the  davits  to 
the  water.  Two  single  ropes  or  pendants  are  made  fast  to  the 
davit-ends,  and  rove  through  the  l^ree-sheaved  blocks  attached  to 
the  boat-slings,  then  through  the  leading  blocks  at  the  bottom  of 
the  boat,  and  t^e  ends  of  each  are  entered  through  the  same  hole 
in  the  roller,  but  in  opposite  directions.  By  hauling  on  the  lowermg^ 
line,  before  mentioned,  which  is  wound  on  tho  roller,  the  pendants  will 
be  wound  on  the  roller  to  the  same  extent  that  the  lowering-Hne  is 
unwound.  The  three-sheaved  blocks  act  so  as  to  nip  the  pendants, 
breaking  the  strain  to  the  man  lowering,  and  giving  him  control  over 
the  descent  of  the  boat,  whatever  its  weight  may  be.  The  nip  of  tk 
three-sheaved  blocks  only  exists  so  long  as  there  is  any  straui  on  tbe 
pendants  pasmng  through  it,  and  ceases  on  the  lowering-line  being  let 
go  on  the  boat  reaching  the  water. 

The  grip  is  made  in  two  parts,  with  thimbles  at  each  end,  and  held 
together  by  a  lanyard. 

When  the  boat  is  hanging  on  the  pendants,  the  grips  are  oaseed 
round  the  boat,  and  the  thimbles  are  passed' up  the  prongs  attaeiied  to 
the  davits  for  that  purpose,  the  lanyard  is  then  hauled  taat>  and 
tiius  the  boat  is  secured  to  the  ship's  side. 

When  the  boat  is  lowered,  the  thimbles  slip  down  the  prong»>  and 
ihe  boat  is  free. 

Here,  I  think,  we  have  a  great  advantage,  at  any  rate  as  far  as  tlie 
lowering  is  conoemed ;  for  though  there  are  still  three  dififerent  rope« 
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employed  in  the  operation  of  lowering,  an  accident  to  any  one  of 
which  would  be  fatal,  yet  they  are  all  andet  the  control  of  one  man, 
and  he  has  only  to  perlorm  one  operation  in  lowering  the  boat,  viz., 
to  ease  away  the  lowering-line,  and  if  the  tapered  pen^uits  will  always 
unreere  clear  from  the  roller,  the  plan,  as  I  said  before,  as  far  as  the 
simple  lowering  is  concerned,  is  excellent.  Bnt  I  still  venture  to  think 
that  there  are  serious  objections  to  the  plan  as  a  whole. 

Firstly,  the  space  occupied  in  the  boat  by  tiie  roller,  interferes  mate- 
riidly  with  the  boat's  stowage,  and  there  is  the  chance  of  fouling  the 
pendants  when  lowering,  if  the  bottom  of  the  boat  is  not  kept  clear. 
Secondly,  I  beheve  the  plan  of  the  grips  to  be  most  injurious  to  the 
boat,  and  dangerous  to  the  crew  when  lowering. 
A  few  words  will  explain  what  I  mean. 

It  is  evidently  not  only  advantageous,  but  absolutely  necessary,  that 
the  davits  should  be  made  to  carry  the  boat  as  far  out  from  the  ship's 
aids  as  possible,  to  prevent^  as  far  as  may  be,  her  being  stove  when 
being  lowered  or  hoisted  in  a  sea-way.  It  will  also  be  seen,  that 
if  the  least  play  is  allowed  to  the  boat  by  the  grips,  the  latter,  if 
the  ship  rolls  at  all  heavily,  will  become  unhooked,  consequently  it 
is  necessary  for  the  boaf  s  safety,  that  she  should  be  bound  by  the 
gnps  taut  up  against  the  davits,  so  as  to  preclude  all  play ;  but  the 
result  of  doing  iMs  is,  that  in  a  short  time  the  gunwale  of  the  boat 
becomes  completely  crushed  in  by  the  grips,  and  the  boat  is  rendered 
wless.  This  statement  may  appear  an  exaggeration,  but  I  can  answer 
larits  having  been  the  case  in  the  last  vessel  I  commanded,  and  also  am 
informed  that  it  was  the  case  with  several  others  on  the  same  station. 
These  grips  are  also  dangerous ;  for  if,  when  the  boat  is  bound  up 
against  the  davits,  as  before  stated,  the  lowering-line  is  eased  away, 
the  boat,  when  the  grips  slip  off  the  spurs,  will  swing  violently  out- 
ward, especially  if  the  ship  is  rolling  heavily  at  the  time,  and  the  send 
of  the  ship  happens  to  coincide  with  the  swing  of  the  boat ;  and  if  the 
boat  is  not  rapidly  lowered,  so  as  to  reach  the  water  before  she  re-, 
turns  towards  the  ship,  she  is  in  great  danger  of  being  stove  against 
the  side. 

Thirdly,  there  is  not  only  no  advance  on  the  old  plan  of  hoisting  up, 
bnt  th^e  is  a  serious  additional  drawback  in  the  length  of  time  that  me 
boatmust  necessarily  hang  unsecured  after  hcnsting, whilst  the  pendants 
Afe  being  rovp,  and  the  tedious  operation  of  a  second  hoisting  is  going 
on,  this  being  rendered  necessary  in  order  to  get  the  pendants  suffi- 
ciently taut  to  hang  the  boat  the  required  height. 

It  was  my  practical  experience  of  the  defects  in  the  plans  I  have 
shortly  put  before  you,  that  induced  me  to  try  and  devise  some  plan 
that  should  obviate  them.  The  result  of  my  endeavours  I  will  now 
bring  before  you.  I  must  ask  you,  however,  gentlemen,  not  to  expect 
perfection;  no  doubt  if  I  have  succeeded  in  obviating  some  of  their 
defects,  I  shall  have  introduced  others ;  bnt  I  shall  be  satisfied  if  the 
relative  advantages  of  my  plan  outweigh,  in  however  small  a  degree, 
Ha  disadvantages. 

Hy  plan  (see  Plates  xliii,  xliv)  consists  of  three  arms  or  davits  com- 
bined, and  acting  in  one  frame,  these  aims  are  each  jointed  to  brackets 
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or  knees  fixed  to  the  side  of  the  ship,  and  are  placed  at  equal  distances 
apart.  The  joints  of  all  three  being  in  the  same  horizontal  line,  the 
davits  are  free  to  describe  a  semicircular  arc ;  that  is  to  say,  they  may 
fall  down  against  the  outside  of  the  ship,  and  be  raised  upwards  and 
inclined  inboard  over  the  bulwark.  The  middle  arm  is  the  strongest  of 
the  three,  having  to  support  the  principal  weight  of  the  boat,  which 
is  supported  therefrom  by  a  straight  hook,  or  spur-like  projection,  or 
tongue,  formed  on  the  under  side  of  it,  about  two-thirds  out.  The 
other,  and  extreme  arms,  are  each  in  one  of  the  forms  shown  in  the 
drawing;  the  plain  straight  one  being  intended  for  small  vessels, 
where  the  davits  will  not  be  required  to  be  lowered  below  the  hori- 
zontal. The  other,  appUcable  to  large  vessels,  having  their  outer  ends 
formed  as  portions  or  segments  of  a  circle,  round  wnich  the  gunwale 
of  the  boat  glides  when  the  davits  are  lowered  beyond  the  horizontal; 
the  boat  is  thus  in  both  cases  kept  firmly  in  the  horizontal  position 
until  the  ring  attached  to  the  boat's  slings,  by  which  she  is  suspended, 
slips  off  the  spur  by  reason  of  its  incline,  when  the  boat  is  free.  The 
Ijxtreme  ends  of  the  arms  are  connected  by  a  suitable  tie-rod,  so  that 
all  three  arms  move  together  on  their  hinges  as  one  frame,  and  the 
whole  is  raised  or  lowered  by  a  single  rope  or  chain  attached  to  the 
centre  arm,  led  up  to  the  mast  or  other  standard  over  a  pully,  and 
down  to  the  deck  to  a  point  where  it  can  be  eased  away  with  certainty 
and  facility.  A  counterweight,  sliding  freely  in  a  tube  placed  up  and 
down  the  mizen-mast  below  the  deck,  as  shown  in  the  drawing  (Plate 
xliii),  is  attached  to  this  chain  or  pendant,  acting  upon  it  within 
certain  limits,  so  as  to  ease  the  descent  of  the  boat,  and  to  raise  the 
davits,  immediately  they  are  relieved  from  the  weight  of  the  boat,  to 
the  hoisting  position. 

A  sheave  is  fitted  in  the  centre  arm,  near  the  position  of  the  sup- 
portmg  hook,  or  spur,  over  which  sheave  a  rope  or  pendant  is  rove, 
tor  the  purpose  of  hoisting  the  boat  into  position,  to  be  supported  by 
the  davits.  Thus  both,  when  hoisting,  and  when  the  boat  is  in  posi- 
tion, the  davits  act  as  a  derrick  to  keep  the  boat  out  from  the  ship's 
side,  the  weight  of  the  boat  being  almost  entirely  thrown  \ipon  the 
mast  or  standaid. 

The  boat  is  suspended  by  longitudinal  and  cross  slings  from  either 
end  and  side  of  the  boat,  which  are  secured  to  a  ring,  and  slung  amid- 
ships, the  whole  terminating  in  a  single  ring,  or  hook,  by  which  the 
boat  is  hooked  on  to  the  lifting  pendant.  A  second  ring  is  connected 
with  the  ^slings,  which  is  to  be  placed  on  the  hook,  or  spur,  before 
laentioued,  and  by  which  the  boat  is  wholly  supported  when  fixed  in 
lX)sition.  The  slings  supporting  the  boat  have  a  part  carried  down  to 
the  keel  of  the  boat,  by  which  the  more  direct  weight  is  supported. 

The  hook  or  spur  which  supports  the  boat  is  made  either  to  project 
in  a  line  with  the  mid-arm,  or  is  inclined  a  little  to  its  plane,  according 
as  it  is  determined  to  detach  the  boat  before  the  davits  arrive  at,  or 
after  they  have  passed  beyond,  the  horizontal  position.  On  each  side 
of  the  central  arm  also,  abreast  the  sheave  before  mentioned,  are  two 
small  rollers,  underneath  which  two  steadying  lines,  which  ai*e  spliced 
into  the  upper  eye  of  the  hoisting  pendant,  are  rove,  and  led  through 
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blocks  on  the  fore  and  aft  guys,  so  as  to  plumb  the  bow  and  stern  of 
the  boat,  so  that  when  hoisting,  as  soon  as  the  hoisting  pendant  is 
hooked  and  hauled  taut,  the  steadying  Unes,  which  have  been  pre- 
viously rove  through  small  eyes  or  blocks  at  the  bow  and  stem  of  the 
boat,  are  hauled  taut,  and  a  turn  taken  with  them.  The  boat  will 
then  be  hoisted  steadily  out  of  the  water,  all  three  ropes  rising  exactly 
at  the  same  speed,  until  the  gunwale  comes  in  contact  with  the  extreme 
davit  arms,  when  the  ring  before  mentioned  is  placed  over  the  spur  on 
the  central  davit.  The  hoisting  pendant  is  then  slacked  up  and  unhooked, 
and  the  steadying  lines  unrove  from  the  boat,  when  she  will  be  firmly 
secured  to  the  davits  by  her  own  weight,  without  the  aid  of  grips,  and 
be  ready  for  lowering. 

Grooved  chocks  are  fitted  on  the  inside  of  the  gunwales  of  the  boat 
to  receive  the  extreme  davit  arms,  and  prevent  any  motion  being  given 
to  the  boat  by  the  pitching  of  the  ship. 

Teeth  are  provided  on  the  mid-arm,  and  a  paul,  by  which  the  posi- 
tion of  the  davit  frame  is  regulated. 

When  it  is  desired  to  lower  the  boat,  it  is  simply  necessary  to  ease 
away  the  single  supporting  rope  or  chain,  so  as  to  lower  the  davit 
frame  outwards,  until  it  reaches  a  certain  predetermined  position,  when 
the  ring  supporting  the  boat  from  the  hook  or  spur  will  slip  therefrom 
by  reason  of  its  inclination,  while  the  boat  will  be  free  to  fall  into  the 
water,  and  this  without  the  possibility  of  mischance. 

I  think  it  will  now  be  sufficient  for  me  to  point  out  shortly  some  of 
the  advantages  I  believe  my  plan  to  embrace,  and  hold  myself  in 
readiness  to  answer,  as  best  I  may,  the  objections  to  it  that  may  occur 
to  my  hearers. 

Is^y.  There  are  no  extra  fittings  or  gear  in  the  boat  to  interfere  with 
the  stowage. 
2ndly.  That  there  are  no  grips  to  cast  off. 

3rdly.  That  in  lowering  there  is  only  one  operation  to  be  performed, 
by  one  man,  viz.,  easing  away  the  topping  lift,  and  this  not  amongst  a 
confused  heap  of  men  just  bundled  in  the  boat,  as  in  Clifford's  case, 
but  on  the  deck  of  the  ship,  apart  from  all  confusion. 

4thly.  .That  the  boat  is  kept  .rigidly  in  position  on  the  davits  up  to 
the  moment  of  her  release. 

5thly.  That  from  the  fact  of  her  being  attached  from  one  central  point 
only,  there  cannot  possibly  be  any  iiregularity  in  the  operation  of 
lowering,  but  that  the  boat  must  fall  into  the  water  on  an  even  keel, 
neither  will  the  motion  of  the  ship  (except  to  a  small  extent,  to  be 
hereafter  explained)  alter  the  predetermined  height  from  the  water  at 
which  the  boat  is  to  be  freed. 

6thly.  That  no  plug  is  required ;  the  boat  is  cleared  of  water  by  simply 
topping  the  davits. 

7thly.  That  the  boat  is  carried  by  the  action  of  the  davits  when 
lowering  completely  clear  of  the  ship's  side. 

8thly.  That  the  davits  will,  in  hoisting,  keep  the  boat  so  far  from 
the  ship's  side,  and,  from  being  nearer  to  the  water  when  in  position  for 
hoisting  than  the  old  davits,  give  the  boat  so  much  less  play  as  to 
preclude  the  possibility  of  her  being  stove. 
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And,  lastly,  from  there  being  only  one  single  hook  to  hook  on  for 
hoisting,  the  danger  and  delay  from  first  one  fall  and  then  the  other 
becoming  mihooked,  and  the  necessity  of  keeping  the  falls  clear  of 
turns  is  avoided. 

I  wish  to  call  special  attention  to  the  hoisting,  as  I  believe  that  by 
the  adoption  of  my  plan,  hundreds,  if  not  thousands  a-year,  would 
be  saved  to  the  countiy  which  are  now  spent  in  the  repair  of  boats, 
stove  in  hoisting ;  besides  the  inconvenienee  and  delay  to  the  service 
thereby  entailed. 

Before  concluding  I  must  refer  to  one  important  point.  I  have  said 
^^  neither  will  the  motion  of  the  ship,  except  to  a  small  extent,  alter 
'*  the  predetermined  height  from  the  water  at  which  the  boat  is  to  be 
"  freed." 

Now,  it  is  evident  that  if  the  davits  could  be  hinged  to  the  centre  of 
motion  of  the  ship  that  no  variation  could  take  place  in  the  pred^jer- 
mined  height  from  the  water  at  which  the  boat  is  to  be  freed ;  what- 
ever the  list  or  rolling  motion  of  the  ship  might  be,  that  height  would 
rraiain  the  same,  whether  the  boat  were  brought  to  it  by  lowering  the 
daevits,  by  the  inclination  or  roll  of  the  ship,  or  by  both  combined. 

But  unfortunately  the  davits  cannot  be  hinged  to  that  point,  bat 
must  be  hinged  to  the  side  of  the  ship.  What  then  will  be  the  effect 
of  this? 

I  will  take  an  example  to  illustrate  it.  Supposing  a  ship  of  36  feet 
beam  abreast  the  mizemnast  to  have  her  davits  hinged  to  the  side 
10  feet  above  the  water  line,  a  list  of  15  degrees  will  elevate  the  davits 
on  one  side  about  5  feet  higher  above  the  water  than  when  she  is 
upright,  and  bring  the  other,  or  opposite,  davits  the  same  distance 
nearer  to  the  water  level.  Now,  suppose  the  tongue  or  spur  on  the 
davit  from  which  the  boat  is  suspended  to  be  placed  at  such  an  an^ 
as  to  free  the  boat  when  the  ship  is  on  an  even  keel,  5  feet  above  tiie 
level  of  the  water,  we  should  have,  when  the  ship  is  heeling  15  degrees, 
to  drop  the  weather  boat  10  feet,  and  the  lee  boat  would  be  freed  just 
as  her  keel  touched  the  water. 

If  the  ship  was  rolling  15  degrees  each  way,  either  boat  would  be 
freed  at  some  intermediate  point  between  these  extremes. 

Now,  taking  for  granted,  as  I  do,  that  a  maximum  drop  of  five  feet 
for  a  boat,  could  never  cause  her  the  slightest  injury,  all  that  we  have 
to  do,  is  to  place  some  permanent  stop  on  the  topping  lift,  by  means  of 
a  toggle,  or  any  simple 'plan,  so  as  to  preclude  the  possibility  of  the 
davits  being  lowered  beyond  the  position  they  would  have  to  attain, 
in  order  to  free  the  boat  when  the  ship  is  upright :  and  to  make  the 
rule,  that  when  imder  sail  with  a  steady  list,  the  lee  boat  is  to  be  used 
The  boat  will  then  be  invariably  freed  at  some  intermediate  point 
between  the  water  line  and  five  tfeet  above  it ;  and  be  it  remembered, 
that  no  error  in  judgment  in  the  man  lowering  can  alter  this — his 
judgment  has  nothing  to  do  with  it,  and  the  boat  will  be  lowered  with 
the  sarike  ease  and  ss^ety  on  the  darkest  nig^t  as  in  broad  day. 

It  may,  however,  be  asked,  suppose  the  ship  to  have  a  steady  liat  of 
more  than  15  degrees,  what  would  be  the  result? 

I  would  answer,  that  in  our  example  we  have  the  keel  of  the  boat 
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only  bfought  on  a  level  with  the  water  witii  a  heel  of  15  dagrees,  and 
that  the  ship  will  be  required  to  heel  some  20  degrees  before  the  boat 
will  be  su£Bciently  buojaot,  by  reaacm  of  her  immeraioDy  to  pievent  the 
davits  descending  to  the  required  angle  to  free  her.  Also,  that  nslon 
the  water  18  as  smooth  as  this  table,  a  Bimimiun  heel  of  20  degrees 
can  hardly  be  oonoeived,  especially  in  the  present  days  of  tmder- 
piasting;  but  even  if  such  a  case  could  occur,  the  boat  would  almost 
invariably  be  released  on  striking  the  water,  even  if  the  davits  had 
not  reached  the  required  angle,  and  in  any  case,  no  haim  eould  happen 
to  the  boat  or  crew,  for  as  long  as  the  boat  is  attached  by  the  ring  to 
the  davits  she  is  kept  firmly  in  position  by  them,  and  by  reason  of  the 
counter-weight  will  float  far  more  lightly  and  buoyantly  on  the  wafctr 
than  if  free,  and  consequently  will  tow  in  that  position  with  perfect 
safety ;  and  if  (as,  however,  is  impossible)  the  ship  should  not  right 
sufficiently  to  free  the  boat,  by  simply  pulling  up  the  topping-lift  the 
boat  will  be  hoisted  into  position  again,  and  secured.  The  boat  will 
in  such  a  case  have  failed  in  her  object  certainly,  but  she  will  have 
sustained  no  injury,  and  the  crew  will  be  safe. 

I  think  I  have  now  touched  upon  all  important  points,  except  per- 
haps those  of  weight  and  expense. 

The  weight  of  the  davits  in  my  plan  will,  I  think,  certainly  be  less 
than  that  of  the  present  ones.  Firstly.  For  the  reason  before  stated, 
that  the  centre  arm,  the  only  part  of  the  davit  which  bears  any  of  the 
weight  of  the  boat,  acts  simply  las  a  derrick,  and  is  in  no  case  subject 
to  any  cross  strain,  the  outer  arms  acting  simply  as  guides  and  steady- 
ing bars  to  keep  the  boat  in  position.  Secondly,  that  the  length  of  the 
davit  arms  need  only  be  about  half  the  length  of  those  at  present  in 
use  in  small  vessels.  For  instance,  in  the  example  before  us,  I  would 
propose  that  the  extreme  length  of  the  davits  should  be  ten  feet. 
This  would  drop  and  hoist  the  boat  7  feet  clear  of  the  ship's  side,  and 
carry  her,  when  topped  up,  a  clear  15  feet  above  the  water. 

In  point  of  expense,  I  do  not  anticipate  any  material  difference  from 
the  present  methods. 

The  Chaikman  :  I  should  like  to  ask  Captain  Simpson  whether  he 
has  tried  this  plan  practically ;  whether  he  has  fitted  it  to  any  ship. 

Captain  Simpson  :  No,  I  have  not ;  I  have  only  tried  it  on  a  small 
scale. 

The  Chairman  :  You  spoke  of  the  ship's  davits  being  only  ten  feet 
in  height  above  the  water ;  are  not  line-of-battle  ships'  davits  very 
much  higher  out  than  that  ? 

Captain  Simpson  :  I  think  the  days  of  line-of-battle  ships  are  rather 
i^one  by ;  but,  of  course,  the  higher  the  vessel,  the  longer  she  would 
require  the  davit  to  be.  The  length  of  the  davit  would  have  to  be 
proportioned  to  the  height  of  the  ship  out  of  water.  If  the  davit  were 
fixed  only  about  10  feet  in  height  above  the  water,  the  length  of  the 
davit  would  be  10  feet ;  if  ft  was  needed  14  feet  in  height,  its  length 
would  have  to  be  14  feet.  A  davit  only  10  feet  in  length  will  carry 
its  boat  15  feet  above  water. 

The  Chairman  :  Supposing  you  had  an  order  from  the  Admiralty  to 
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fit  your  plan  to  one  of  their  largest  ships,  where  would  you  fit  your 
davits  ? 

Captain  Simpsok  :  So  as  to  drop  the  boat  about  six  feet  from  the 
water. 

The  Chairmak:  Would  not  your  davits  come  very  low  down? 

Captain  Simpson  :  Not  necessarily.  It  depends  upon  the  length  of 
the  davit.  You  can  bring  your  davits  close  to  the  water  if  you  like. 
I  consider  it  perfectly  safe  to  drop  a  boat  6  or  6  feet. 

The  Chairman  :  Would  it  not  hurt  a  heavy  boat  full  of  men  to  drop 
that  distance? 

Captain  Simpson  :  I  think  not.  Five  or  six  feet,  I  think,  is  perfectly 
safe. 
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Monday,  May  20th,  1867. 
Captain  FREDERICK  A.  B.  CRAWFURD,  R.N.,  in  the  Chair. 


FLEET   MANCEUVRING.* 

By  Commander  Pownoll  W.  Pellew,  R.N. 

At  the  commencement  of  a  paper  on  so  important  a  subject  as  the 
evolutionary  system  proposed  for  the  future  manoeuvring  of  our  mag- 
nificent steam  fleets,  it  will  be  right,  I  think,  to  enter  a  disclaimer 
against  being  thought  to  assume  any  more  special  knowledge  of  the 
subject  than  can  easily  be  acquired  by  any  one  interested  in  so  doing. 
There  are,  however,  a  great  many  of  my  brother  Oflficers  who  doubtless 
have  not  had  the  same  opportunities  of  gaining  experience  on  the 
subject  that  I  have  had ;  and  to  them  and  any  others  who  may  think 
the  matter  of  any  importance,  I  will  address  myself. 

On  joining  Sir  William  Martin,  in  1861,  as  his  flag  lieutenant,  I 
found  him  employed  on  the  revision  of  the  present  system  of  evolu- 
tions, and  consequently  for  the  next  two  years  I  was  also  employed  on 
that  subject,  during  wnich  time,  one  written  and  three  printed  editions 
of  a  revised  system,  intended  to  suit  the  requirements  of  the  present 
day,  were  brought  out. 

During  those  two  years,  we  had  not  only  had  the  advantage  of  a  con- 
siderable amoimt  of  steady  practice  with  the  squadron  itself,  in  the 
Bay  of  Naples,  but  also  of  a  constant  series  of  exercises  with  the  boats 
of  any  of  the  ships  chancing  to  be  in  company  with  the  flag-ship. 
Officers  employed  about  it  will  not  easily  forget  the  continual  cruizing 
up  and  down  Malta  harbour,  or  about  the  anchorage  at  Corfu ;  while, 
as  a  further  means  of  ventilating  the  subject,  before  and  after  nearly 
every  practice,  the  OflScers  detail^  for  that  duty  used  to  assemble  on 
board  the  flag-ship,  where  proposed  evolutions  would  be  discussed,  and 
opinions  be  freely  asked  and  given. 

♦  The  sketch  here  given,  is  immediately  to  be  followed  by  a  publication  on  the 
tame  subject,  going  into  the  whole  of  the  propositions  in  detail.  8th  Nor.,  1867. — 
P.W.P. 
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The  Admiral  had  also  the  satisfaction  of  receiving  opinions  highly 
favourable  to  his  views,  from  the  Captains  of  the  ships  compoaiug  that 
8  ][uadron  of  evolutions.  The  book,  however,  was  not  approved  at  home, 
and  I  dropped  the  subject  until  April,  1865,  when  I  was  appointed,  to- 
gether with  Commander  Colomb,  to  asaifit  Sh-  Sydney  Dacres  in  a  con- 
templated total  revision  of  the  Naval  Bignal  Books.  Unfortunately 
for  me,  however,  after  about  six  weeks  work,  my  health  broke  down, 
and  I  was  forced  to  give  up  my  appointment,  not,  however,  before 
having  had  the  opportunity  of  seeing  and  taking  notes  of  all  the  pro- 
positions on  the  subject  that  have  from  time  to  time  been  presented  to 
the  Admiralty  by  many  distinguished  oflScers. 

With  this  short  preface,  I  now  propose  to  bring  to  your  notice,  and 
explain  in  as  brief  a  manner  as  possible,  the  formations  and  evolutions, 
that  seem  to  me  to  be  absolutely  necessary  for  the  proper  manoeuvring 
of  steam  fleets.  It  is  not,  I  fear,  a  subject  that  can  be  made  par- 
ticularly interesting.  1  am  not  going  to  shp  into  it  any  reviews  of  old 
naval  battles,  nor,  even  if  I  had  any,  am  I  going  to  launch  my  ideas 
as  to  the  manner  in  which  new  ones  are  to  be  fought ;  I  propose  simply 
to  sketch  out  a  plan,  by  means  of  which  I  consider  a  fleet  may  be  kept 
perfectly  in  hand,  while  being  manoBUvred  with  the  utmost  posable 
rapidity  and  freedom. 

The  first  point  in  order,  will  naturally  be  the  proposed  sub-division  of 
the  fleet,  and  in  immediate  connec^on  with  it,  the  various  formations 
that  it  would  be  advisable  to  provide  for. 

The  present  organization  divides  the  fleet  into  two  divisions,  and 
each  division  into  two  sub-divisions ;  or  into  three  squadrons,  and  each 
squadron  into  three  sub-squadrons.  A  sub-division  and  a  sub-squadron 
are  therefore  two  different  things,  and  it  is  a  very  difficult  matter,  as  has 
often  been  proved,  to  work  the  two  arrangements  together.  It  is  also 
inconvenient,  and  seems  like  a  mistake  to  iTave  arranged,  that  the  half 
of  the  fleet  should  only  be  sub-divided  into  two  parts,  while  the  third  of 
it,  is  sub-divided  into  three.  Thirdly,  it  is  impossible  with  such  a  sub- 
division to  arrange  any  convenient  plan,  by  which  the  fleet  can  be 
passed  from  two  to  three,  or  from  three  to  two  columns. 

As  a  complete  remedy  for  all  this,  I  should  propose  that  the  fleet 
should  be  primarily  divided  into  six  sub-divisions,  three  forming  a  divi- 
sion, and  two  a  squadron,  the  unit  or  sub-division  of  each  of  which 
being  the  same,  does  away  with  the  old  jumble  of  four  sub-divisions, 
and  six  or  nine  sub-squadrona,  and  enables  an  additional  order  of 
steaming,  "that  in  sub-divisions"  to  be  provided  for  use,  if  required. 

This  sub-division  of  the  fleet  almost  settles  for  us  the  chai-acter  of 
tlie  formations  we  have  now  to  arrange.  For  as  it  is  difficult  to  think 
of  an3rthing  more  manageable  in  the  way  of  a  formation,  than  one  or 
more  columns,  and  as  a  small  fleet  would  naturally  be  in  one,  a  little 
larger  in  two,  and  larger  again  in  three,  it  is  evident  that  such  a  sub- 
division as  I  have  described,  will  exactly  suit  this  arrangement.  I  say  a 
fleet  is  formed  naturally  into  columns,  by  which  I  mean  ships  at  equal 
distances  apart,  ranged  on  one  line ;  for  though  we  hear  of  double  lines 
of  bearing  and  indented  lines,  yet  these  are  looked  on  merely  as  ex- 
ceptional formations,  and  in  the  c^se  of  the  latter  at  all  events  will,  I 
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am  sure,  be  found  totally  unsuitaUe  to  the  requirementB  of  tbe  present 
day. 

It  will  further  be  found  on  examination,  that,  to  enable  a  fleet  divided 
into  more  than  oae  column,  to  be  manoBuvred  with  the  greatest  facQity, 
the  columns  should  be  opposite  each  other,  and  at  a  distance  apart  about 
ecfual  to  their  length. 

For  general  purposes,  I  should  consider  the  three  f  ormatioiffi  described 
above,  as  a  sufficient  number  of  what  may  be  called  '*  general  forma- 
tions ;*'  but  as  we  have  a  further  division  into  sub-divisions  ready  pro- 
vided, and  as  sndi  a  f ormatioB  might  in  esceptional  cases  be  t»^ui,  I 
should  iachide  an  order  in  sub-divisions,  on  the  same  footing  as  the 
others. 

I  have  especially  restricted  to  three  tbe  number  of  columns  in  which 
a  fleet  should  be  usually  manoauvred,  because  everything  seems  tenc^ 
log  to  the  belief,  that  fleets  in  future  are  not  by  any  means  likely  to  con- 
sist of  so  large  a  number  of  ships  as  formeriy ;  more  particulaHy  as  I 
should  pr{^)08e  that  fleets  of  any  siae  should  invariably  be  divided  into 
two  or  three  small  fleets,  capable  of  being  manoeiuvred  separately,  and 
thus  60  reducing  them  in  sise,  that  the  one,  two,  and  three  columns, 
formerly  found  sufficient  for  sailing  fleets  of  enormous  magnitude, 
would  be  surely  sufficient  for  the  free  manoBUvring  of  the  more  mode- 
rately sioed  fleets  propelled  by  stedm,  that  I  am  trying  to  provide  for. 

This  system  of  cutting  up  large  fleets  into  smaller  bodies  so  much 
more  easily  manoeuvred,  I  consider  to  be  of  essential  importance, 
especially  with  respect  to  the  facilities  it  afford^  for  ralljring  or  detach- 
ing, and  for  keefHug  the  ships  together  at  night.  To  understand  the 
arrangement,  the  division  into  smaller  fleets  must  be  considered  quite 
independently  of  the  regular  fleet  organization,  which  is  applied  in  its 
fall  extent  to  each.;  they  would  be  called  the  van,  centre,  and  rear,  or 
the  Tan  and  rear  fleets,  and  under  their  own  commanding  officers  could 
each  of  couibc  be  worked  independently.  When,  however,  it  was 
desired  to  manoBUvre  as  one  fleet,  the  small  sub-divisions,  into  which, 
according  to  the:fleet  organization,  each  fleet  is  divided,  must  be  clubbed 
togetlier  by  twos  or  threes,  according  to  the  number  of  fleets,  so  as  to 
form  six  laiige  ones  in  all,  and  the  whole  can  then  be  manceuvred  as 
one,  until  again  required  to  wori^  independently. 

At  present  one  column,  two  and  three  columns,  with  no  means  of 
passing  from  one  to  the  other,  a  couple  of  signals  proposing  to  form 
four  and  nine  columns  never  used,  because  the  necessaiy  directions 
are  not  given,  are  all  the  formations  in  hne  ahead.  Then  we  have  a 
angle  line  abreast,  a  single  line  of  bearing,  and  the  double  lines  of 
bearing,  and,  as  far  as  my  memory  goes,  that  is  all.  Many  people,  eager 
for  simplicity,  and  thinking  only  of  convenient  formations  for  cruizing 
in,  will  sav  that  that  is  quite  enou|^,  but  I  will  endeavour  to  show, 
that  if  only  to  avoid  great  unnecessary  loss  of  time  in  manoBuvring, 
there  must  be  a  great  many  more :  there  was  a  great  want  of  freedom, 
'also,  in  the  manner  of  getting  into  or  out  of  these  formations,  few  as 
they  were. 

Suppose  now  a  fleet  in  two  lines  ahead,  which  for  some  sudden 
reason,  perhaps  no  room  to  wheel,  or  change  the  course  on  a  pivot, 
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alters  course  together  eight  points  to  one  side  or  the  other,  they  are 
now  in  two  lines  abreast,  and  how  are  they,  keeping  their  present  course, 
to  get  back  into  their  two  lines  ahead?  At  pi-esent  there  is  no  recog- 
nized way,  and  the  Admiral  would  have  to  invent  some  special  con- 
trivance suitable  to  the  occasion ;  and  this  shows  that  two  lines  abreast 
should  be  one  of  the  regular  formations,  as  well  as  two  lines  ahead ; 
and  changes  of  formation  should  be  capable  of  being  made  to  and  from 
it,  although  it  might  not  be  considered  a  desirable  formation  for  cruizing 
in.  There  are  niimerous  other  occasions  on  which  it  would  be  equally 
convenient,  and  whatever  may  be  said  for  two  lines,  may  also  be  s«ud 
for  the  three  and  six  lines,  into  which  the  fleet  can  be  sub-divided. 

But  it  may  not  be  necessary,  or  desirable,  to  change  the  course 
either  precisely  eight,  or  sixteen  points,  and  any  other  course  adopts 
simultaneously,  will  throw  the  fleet  on  oblique  lines ;  now  for  some 
reason  it  is  wished  immediately  to  diange  the  formation,  but  nothiog 
can  be  done,  because  of  this  kind  of  formation,  the  single  column  only 
is  recognized.  It  is  therefore  desirable  for  this  among  other  reasons, 
that  there  should  be  certain  means  of  manoBUvring  when  the  two,  three, 
or  six  columns,  chanced  to  be  thrown  on  oblique  lines,  or  that  they  also 
should  be  "  recognized  formations." 

We  have  thus  anived  already  at  twelve  formations,  but  there  is  no 
occasion  for  counting  up  to  so  high  a  number ;  by  calling  the  single 
column  the  first  formation,  the  two  divisions  the  second  formation,  the 
three  squadrons  the  third  formation,  and  the  six  sub-divisions  the 
fourth  formation,  and  according  to  the  coincidence  or  otherwise  between 
the  course  steered  and  the  Une  of  the  columns,  classing  them  as  in 
"  line  ahead,"  in  "  line  abreast,"  or  on  an  "  obhque  line  of  bearing,"  we 
can  stop  at  four  formations. 

There  is  yet  one  other  essential  to  be  provided  for,  a  point  of  which 
very  little  notice  is  taken  in  the  present  arrangement ;  it  is  to  provide 
for  the  principle,  that  it  is  as  likely  to  desire  to  form  the  lines  abreast 
with  the  numerical  succession  counting  from  one  side  as  the  other,  and 
the  formations  in  line  ahead,  or  on  oblique  lines,  with  the  columns 
ranged  in  order  from  the  "  left  front,"  as  from  the  "  right  front :"  to 
provide  for  this,  we  must  have  two  orders  of  each  formation ;  with  the 
sub-divisions  placed  in  succession  from  the  "  right  front,"  the  forma- 
tion is  in  "  direct  order,"  and  if  from  the  "  left  front "  it  is  in  **  reverse 
order." 

The  only  other  formation  that  I  tliink  needs  to  be  provided  for,  is 
that  at  present  called  "  on  double  lines  of  bearing,"  but  which  I  should 
call  after  Sir  W.  Martin,  the  "angular  formation;"  it  consists  of  the 
whole  or  any  indicated  portion  of  the  fleet,  divided  at  or  near  its 
centre  ship,  from  which  the  divided  parts  called  the  Van  and  Rear 
wings,  can  be  placed  on  any  desired  bearings  forming  an  angle  with 
each  other ;  it  may  be  formed  in  "  direct,  or  reverse  order." 

These  are  all  the  formations  that  it  seems  to  me  to  be  necessary  to . 
provide  for.    Such  a  number  as  six  columns  are  quite  as  many  as  it 
would  be  desirable  to  manoeuvre  together,  but  if  more  are  required,  I 
would  provide  for  it  as  I  have  already  explained,  by  dividing  the  fleet 
into  two  or  three  smaller  fleets,  which  by  being  worked  separately  will 
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allow  for  an  almost  unUmited  number  of  colmnns,  and  will  be  altogether 
in  my  opinion,  a  more  desirable  manner  of  manoBuvring  large  fleets. 

I  wish  here  again  to  disclaim  altogether  any  intention  of  suggesting 
formations  for  taking  a  fleet  into  action ;  so  many  people  confound  the 
mere  manoBuvring  of  a  fleet,  intended  to  be  provided  for  in  a  system  of 
evolutions,  with  the  special  arrangements  that  would  be  required  for 
action,  that  such  a  disclaimer  is  necessary.  One  of  the  most  common 
objections  one  hears,  is,  that  in  the  smoke  and  excitement  of  action, 
every  Captain  would'  have  to  act  as  his  judgment  directed,  and  all 
these  signals  would  be  of  no  use;  forgetting  that  the  manoeuvres 
before  a  battle  are  often  more  influential  as  to  its  result  than  the  actual 
chances  of  the  fight.  With  a  large  number  of  ships  at  the  distance, 
that  from  their  size,  they  will  require  to  be  kept  apart,  there  will  still  be 
constant  opportunities  for  making  a  concentrated  attack  on  some 
one  portion  of  an  enemy's  fleet  before  the  other  can  come  up,  short  it 
may  be,  but  with  the  modem  improvements  at  which  we  are  arriving, 
not  perhaps  propordonably  sweet.  It  may  be  an  object  to  place  your 
fleet  before  the  attack,  between  the  enemy  and  his  port,  or  to  get  at  a 
convoy  he  is  protecting ;  to  do  these  things,  and  at  the  same  time  to 
be  prepared  for  any  counter-strokes,  there  must  not  only  be  almost 
unlimited  powers  of  manoeuvring,  but  any  means  that  may  have  been 
provided,  will  require  to  have  been  previously  well  studied  and  prac- 
tised ;  while,  independently  of  aU  this,  an  Admiral  will  still  have  as 
heretofore,  to  make  his  own  plans  for  the  actual  conflict. 

It  will  be  natural  to  suppose,  considering  their  variety,^  that  any 
such  selected  plan  of  attack  might  be  based  on  one  of  the  formations 
provided,  at  any  rate  that  it  could  be  more  easily  delivered  from  some 
particular  one,  than  from  the  others,  and  therefore  a  thoroughly  free 
system  of  manoeuvring  such  as  I  here  reconunend,  will  be  useful 
up  to  the  latest  moment.  With  this  end  in  view,  while  preparing 
the  system  of  changes  of  formation,  I  am  about  to  describe,  it  has 
been  my  endeavour,  while  maldng  the  evolutions  take  up  the  shortest 
poesibie  space  of  time,  to  give  as  much  variety  as  possible,  and  it  may 
be  that  in  doing  so,  particularly  in  such  cases  as  changing  the  direc- 
tion of  the  line  of  bearing  and  others  analogous  to  it,  a  certain  amount 
of  precision  and  regularity  has  been  sacnficed,  at  all  events  to  the 
appearance  of  the  evolution.  I  will,  however,  at  once  confess  that  I  do 
not  attach  such  very  great  importance  to  mere  regularity;  a  line  of  bear- 
ing, or  a  line  abreast,  is  equally  efficient  as  far  as  the  bow  fire  is  con- 
cerned, although  the  ships  may  not  be  by  any  means  in  an  exact  line, 
and  as  that  is  in  all  probability  what  is  required,  I  would  not  delay 
^tUng  it  for  a  single  second  more  than  is  absolutely  necessary.  In 
contrasting  for  instance  the  plan  I  should  adopt,  which  in  substance  is 
that  which  aheady  exists  in  our  Navy,  for  changing  from  a  line  ahead 
to  a  four-point  bearing,  with  that  proposed  in  the  French  book  and 
in  other  quarters,  I  should  say,  that  wnile  they  sacrifice  time  to  regu- 
larity, we,  though  not  on  account  of  any  departure  from  these  sugges- 
tions, sacrifice  regularity  to  time.  At  the  same  time  I  do  not  admit 
that  we  sacrifice  any  essential  regularity,  any  more  than  that  they,  by 
a  plain  sacrifice  of  time,  have  reaUy  gained  it. 
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Again,  by  inosting  that  each  ship  should  always  tnm  on  a  certaiR 
sized  circle,  joa  eyidently  suppose  that  ev«ry  ship  is  iu  herexaet 
position.  But  from  what  I  have  seen  of  manoBuvTing*  ships,  whose 
ofSoers  were  doing  their  utmost  to  keep  them  in  their  station,  an^ 
where,  the  evolutions  being  only  performed  for  exercise,  plenty  of  time 
was  allowed,,  I  am  led  to  have  great  doubts  as  to  any  great  precision 
being  arrived  at  when  a  fleet  is  being  hurriedly  manoouvred,  and  with 
lines  irregularly  formed ;  every  advantage  should  be  taken  of  anj 
turns,  simultaneous  or  otherwise,  that  may  be  demanded,  in  order  to 
rectify  their  positions. 

To  return  now  to  the  means  provided  for  making  a  diange  from  one 
formation  to  another.  The  four  general  formations  in  the  two  classeB 
of  line  ahead  and  line  abreast,  are  made  capable  of  being  changed 
from  any  one  to  any  other,  involving  in  all,  one  hundred  and  twelve 
changes,  and  these  are  all  provided  for  in  eight  signals^  With  regurd 
to  the  third  class,  or  the  formations  on  an  oblique  line  of  bearing,  I 
have  found  it  impracticable  to  do  more  than  mM:e  them  interchange^ 
able  on  similar  bearings,  but  by  wheeling  them  on  a  pivot,  they  can  be 
changed  into  the  other  classes  of  the  same  formation. 

As  to  the  angular  formations,  they  can  be  formed  in  either  order, 
from  single  coliunns,  and  changed  back  into  single  columns  of  aoj 
class  of  formation. 

It  being  so  absolutely  essential  to  provide  that  each  change  of  for- 
mation may  be  made  with  reference  to  the  new  formation  being  desired 
in  "  direct  or  revei-se  order,"  and  also  so  desirable  to  provide  for 
manoeuvring  without  reference  to  the  relative  positions  of  particutar 
ships,  it  is  arranged,  that  when  once  formed  in  a  foimation,  the  evolution- 
ary names  or  numbers  of  its  various  component  parts  shall  be  whoBy 
positional,  original  names  or  numbers  when  alluded  to,  having  the 
word  "  prebcribed  "  affixed  to  them.  Any  rfiip  chancing  to  be  leading 
is  therefore  called  the  "  leader,"  the  sub-division  that  comes  first,  ikid 
"  first  sub-division,"  while  the  divisions  and  squadrons  will  take  their 
names  in  accordance  with  the  numbers  of  the  8ub-di\nsiona.  Althongh 
the  sub-divisions  are  thus  made  entirely  interchangeable,  it  will  be  seen 
that  as  to  the  individual  ships  of  which  they  are  composed,  their  order 
is  not  disturbed,  and  that  they  will  always  be  found  placed  with  their 
"  prescribed  leaders "  towards  the  same  extremity  of  the  column  or 
formation,  and  this  therefore  fixes  for  us  an  extremity  of  each  coIudm, 
which  I  call  the  '*  leader's  end,"  from  which  extremity,  the  compaes 
bearing  of  the  line  of  bearing  called  the  ''  column  bearing,"  is  always 
taken. 

I  will  now  proceed  to  describe  the  evolutions  by  which  it  is  proposed 
to  effect  these  changes  of  formation,  and  otherwise  manceuvre  the 
fleet:  they  may  be  classed  as  follows : — 

let.  To  change  the  formation,  by  a  flank  movement. 

2nd.  To  diange  the  class  of  a  formation,  by  turning  it  on  a  pivot 

3rd.  To  change  the  course  of  any  formation,  by  a  &uik  movemeii 

4lh.  To  change  the  coiurse  of  any  formation,  by  wheeiing  it  on  a 
pivot. 

5th.  To  exchange  the  porations  of  any  two  columns. 
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Ml  To  invert  tiie  order  of  the  ships  of  any.  oolmnn,  and 

7ih.  To  increase  or  decrease  the  distances  between  adjacent  cfikmiw 
or  sh^. 

To  begin  with  the  first  in  order,  or  '^  changing  the  formation  by  a 
flank  mo^rement."  What  is  here  called  '*'  a  flank  movement/'  is  a  daes 
of  evolution  first  brought  prominently  forward  in  connection  with  Naval 
Manosuvriag,  in  the  French  book  of  Naval  Tactics  translated  by  Captain 
Phillimore ;  being  matiiematically  the  quickest,  it  will  also  be  found 
practically  the  most  advantageous  method  of  making  the  changes  of 
formi&tion  in  which  it  is  employed,  having  this  additional  great  induce* 
ment  to  its  use,  viz.,  that  of  not  requiring  the  speeds  of  the  ships  to 
be  interfered  with.  Its  principle  is,  l^at  the  rear  ships,  or  columns; 
shall  be  the  standard  by  which  the  formation  is  to  be  completed; 
instead  of  ^e  leading  ones,  as  formerly ;  and  on  account  of  its  obvious 
advantages,  I  have  employed  it  in  all  the  one  hundred  and  twelve 
interchanges  between  the  formations  in  line  ahead  and  line  abreast* 
Biagrams  3  and  4  (Plate  xlv)  will  show  Hie  style  of  movement,  and 
on  omnparing  it  with  the  same  evolution,  as  performed  by  the  (Ad 
method,  the  gain  is  at  once  apparent.  In  the  given  example,'  where 
the  one  column  in  line  ahead  is  being  dianged  into  two,  it  will  be  seen 
that  without  any  change  in  the  speed,  or  any  difficulty  in  deciding  on 
the  change  of  course,  the  new  formation  is  completed,  as  soon  as  the 
lear  division  can  fetch  up  on  a  level  with  the  van,  or  when  it  has 
steamed  a  distance  equal  to  the  length  of  the  column ;  while  by  t^e 
old  metiiod,  even  supposing  the  speed  of  the  van  division  to  be  instan- 
taneously stopped  and  resumed,  it  had  to  steam  over  a  space  equal  to 
the  hypothennse  of  a  right-angled  triangle,  whose  other  sides  each 
equalled  the  length  of  the  column ;  but,  of  course,  the  speed  is  neither 
mstantaneously  stopped,  nor  is  it  entirely  stopped  at  aU.  Its  resump- 
tion is  also  a  matter  of  time,  the  whole  of  which  is  so  much  addi- 
tional dead  loss,  as  compared  with  the  former  method. 

Having  thus  briefly  described  what  I  mean  by  changmgthe  formation 
by  a  flank  movement,  it  only  remains  to  repeat  that  it  is  the  system 
selected,  by  which  all  changes  of  formation  that  can  possibly  be  based 
on  it  are  performed,  and  then  to  proceed  to  the  consideration  of  the 
second  class  of  movement  on  the  list,  described  as  ^'changing  the 
class  of  a  formation,  by  turning  it  on  a  pivot*" 

I  have  already  described  how  the  four  general  fcmnations^  that  is, 
the  one,  two,  three,  and  six  cohimns,  have  their  two  '*  orders "  and 
three  ^* classes"  respectively.  Taking,  for  example,  the  second  formation^ 
or  two  columns,  we  can  have  t^em  either  in  ^Mine  ahead"  or  ^'line 
''  abileast,"  or  on  an  '^  oblique  Hno  of  bearing ;"  and  it  is  easy  to  con- 
ceive that,  taking  one  angle  asapivot^  and  keeping  to  the  same  course, 
the  formation,  if  turned  round,  will  pasa  through  the  different  classes 
in  succession.  The  detailed  plan  for  doing  this  ismerdy  an  adaptation 
and  extension  of  the  old  method  of  forming  a  *<  line  abreast "  from  a 
**  line  ahead,"  but  its  principal  use  is  now  intended  to  be  in  making 
small  changes  in  the  line  of  bearing  when  it  is  not  desirable  to  change 
the  course.  It  is  performed  by  one  ship,  selected  according  to  her 
position,  and  the  mde  to  which  the  cluaige  is  to  be  made,  acting  as  a 
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pivot  for  the  rest,  by  reducing  her  speed  according  to  the  change  o! 
bearing,  while  keeping  a  steady  course,  and  each  other  ship  under 
certain  restrictions,  curcHng  round  her  "next  towards  the  pivot" to 
her  new  bearing.  Treated  in  this  simple  manner,  this  evolution  is  an 
exceedingly  useful  one.  True  it  is,  that  if  time  is  an  object,  it  should 
only  be  employed  for  small  changes  of  the  bearing,  leaving  the  larger 
ones  to  be  done  on  the  flanking  system ;  but  it  gives  a  simple  and  easy 
means  of  doing  that  which,  in  tie  case  of  hurried  evolutions,  would 
constantly  require  to  be  done,  viz.,  the  making  of  small  changes  in  the 
line  of  bearing  of  the  columns. 

We  will  now  pass  on  to  the  third  description  of  evolution,  or  ^  the 
**  changing  of  the  course  of  any  formation  by  means  of  a  flank  move- 
"  ment."  In  common  with  all  the  other  flank  movements,  these  are  taken 
in  substance  from  the  French  tactic  book  before  mentioned,  and  the 
system  is  applied  to  all  formations  in  line  ahead  or  line  abreast.  They 
are  intended  to  be  employed  when  the  course  is  to  be  changed  more 
than  four  or  five  points,  and  are  invaluable  above  these  limits  when- 
ever it  is  desired  to  preserve  the  formation  in  its  present  succession;  a 
great  gain  in  time  being  attained,  as  compared  with  the'  old  system. 

Supposing  a  fleet  to  be  formed  in  two  or  more  columns,  in  line 
ahead  or  abreast,  there  are  two  methods  of  changing  the  course  up  to 
about  four  points.  The  first  and  most  common  is  to  wheel  the  forma- 
tion on  a  pivot,  or  as  it  was  called  when,  as  formerly,  it  was  only 
employed  for  lines  ahead,  to  "  alter  the  course  in  succession."  The 
second,  and  I  think  in  no  way  the  inferior  plan,  though  involving  two 
signals,  is  to  change  the  course  together  to  the  new  course,  throwing 
the  formation  on  to  oblique  lines,  and  then,  by  the  evolution  just  de- 
scribed for  rectifying  the  line  of  bearing,  wheeling  it  up  on  one  of 
its  angles  as  a  pivot  to  its  original  class  of  formation.  This  latter 
method  would  also  be  the  most  advantageous  when  the  change  of 
course  was  more  than  twelve  points,  and  an  inversion  of  the  order  of 
the  ships  in  line  ahead,  or  of  the  columns  in  line  abreast,  was  imma- 
terial ;  but  between  about  four  and  twelve  points,  the  superior  plan 
beyond  all  comparison,  is  that  by  the  flank  movement  which  I  will  now 
describe.  Let  us  take  a  squadron  in  two  columns  in  line  ahead, 
steering  north,  and  the  course  to  be  changed  to  south-east,  by  a  flank 
movement  to  the  left  of  the  new  course ;  the  leader  of  the  starboard 
column  at  once  turns  to  a  direction  eight  points  to  the  left  of  the  new 
course,  followed  by  the  ships  of  his  colunan,  while  the  leader  of  the 
port  colunm  leads  his  ships,  in  the  first  instance,  on  a  line  eight  points 
to  starboard  of  his  present  course,  arranging  his  speed  so  as  to  strike  in 
astern  of  the  last  ship  of  the  starboard  colunm.  This  is  the  moment  at 
which  the  signal  should  be  made  for  the  assumption  by  the  leaders  of 
the  new  course  itself  "  south-east ;"  but  in  case  of  delay,  the  leader 
of  the  port  column  must  turn  after  the  starboard  colunm,  and  follow 
it.  The  two  leaders  may,  therefore,  be  steering  the  new  course  in 
their  proper  relative  positions,  in  the  time  from  the  commencement  of 
the  evolution,  that  it  would  take  to  steam  the  length  of  the  column, 
and  the  whole  of  their  respective  colimms  may  be  formed  in  their 
wakes  in  the  same  time  over  again ;  and  taking  into  consideration  the 
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time  lost  in  reducing  and  regaining  the  speed  alone  by  any  other 
method,  it  is  the  shortest  possible  evolution  by  which  the  change  can 
be  effected. 

The  fourth  subject  in  order  is  that  already  now  partly  discussed — 
'*  changing  the  course  of  any  formation,  by  wheeling  it  on  a  pivot." 
As  applied  to  formations  in  Hue  ahead,  this  evolution  is  called  "  altering 
"  course  in  succession,'*  and  I  shall  here  only  proceed  to  describe  it,  as 
applied  to  those  in  line  abreast.  In  the  first  place,  let  us  take  the  case 
of  the  single  column,  or  the  "  first  formation."  The  extreme  ship  on 
the  side  to  which  tlie  course  is  to  be  altered,  turns  to  the  new  course, 
the  .other  ships,  at  the  same  time  turning  towards  her  half  the  angle 
only  that  she  has  herself  tmned,  each  then  keeping  its  distance  from 
the  next  ship  on  the  pivot  side,  steams  up  into  the  line  abreast  as  fast 
as  is  consistent  with  not  passing  before  the  beam  of  such  next  ship,  or 
beyond  the  "  line  produced  **  between  her  and  the  pivot.  The  speed  of 
the  ship  acting  as  the  pivot,  must,  of  course,  be  reduced,  in  proportion 
to  the  extent  of  the  change  of  course.  This  method  as  to  the  single 
column  might  be  used  with  safety  to  the  full  extent  of  sixteen  points ; 
but  above  fo^  or  five,  the  flank  movement  system  is  so  much  to  be 
preferred,  that  I  should  limit  its  use  to  four  points  at  a  time,  thereby 
allowing  it  to  be  applied  to  the  second,  third,  or  fourth  formations  in 
line  abreast,  as  well,  in  the  following  manner : — While  the  leading 
column  is  wheeUng  as  described  above,  the  other  columns,  with  their 
original  distance  from  the  column  ahead  carefully  preserved  by  their 
pivots,  are  forming  up  on  a  bearing  from  their  pivot  ships  corresponduig 
to  the  fine  of  bearing  of  the  new  line  abreast,  so  that  when  the  first 
column  having  wheeled,  the  whole  proceed  at  their  former  speed,  each 
succeeding  column  will  have  merely  to  turn  together  to  the  new  course 
as  they  arrive  in  the  altered  wake  of  their  preceding  column. 

We  now  come  to  "exchanging  the  positions  of  any  two  adjacent 
**  columns,"  and  "inverting  the  order  of  the  ships  of  any  colunui." 
These  are  very  old  and  simple  evolutions,  and  beyond  saying  that  safe 
means  are  provided  for  performing  either,  whether  the  columns  are  in 
line  ahead,  or  line  abreast,  it  will  not  be  worth  while  here  to  discuss 
them. 

Lastly,  we  come  to  the  important  point  of  "  increasmg  or  decreasing, 
*'  with  the  utmost  rapidity,  the  distances  between  adjacent  columns  or 
"  ships."  As  far  as  the  columns  themselves  are  concerned,  it  is  necessary 
to  provide,  that  unless  a  particular  column  is  denoted,  the  extension  or 
compression  is  to  take  place  with  respect  to  the  centre  of  the  formation ; 
whether  that  position  is  filled  by  a  column  or  not,  except  in  the  case 
when  the  lormation  chances  to  be  on  obhque  lines,  when  an  extension 
must  be  made  from  the  column  most  astern,  and  the  compression 
towards  the  column,  furthest  ahead.  In  the  formations  in  line  ahead, 
the  moving  columns  are  to  turn  out  or  in  four  points,  and  with  oblique 
lines,  in  a  proportion  of  one  point  less  than  four,  to  each  two  points  of 
obliquity ;  in  fines  abreast,  the  moving  columns  attain  their  object,  by 
regulating  their  speed  alone. 

The  extension  or  closing  of  the  distances  between  adjacent  ships, 
to  be  rapidly  performed,  wUl  demand  considerable  care  and  skill,  espe- 
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cially  in  the  case  of  fonnatioDS  in  line  ahead,  which  we  will  now 
consider.  It  is  simply  enough  described.  Any  ship  may  be  selected 
by  which  the  column  is  to  be  regulated,  and  such  ship  is  to  cootiniie 
exactly  at  her  former  speed ;  the  other  sliips  are  to  increase  or  decrease 
their  speed  together,  or  as  nearly  so  as  is  consistent  with  waiting  for 
the  change  of  the  speed  signal  of  their  next  ship,  towards  which  they 
are  to  close,  or  extend,  by  which  they  will  not  only  be  aware  that  audi 
ship  has  commenced  her  evolution,  but  will  also  be  informed  of  Uie 
extent  of  her  alteration  of  speed  by  which  to  regulate  their  own.  Easy 
as  this  is  to  describe,  there  is  no  doubt,  that  to  close  a  large  number 
of  heavy  ships  on  one  point  with  precision  and  rapidity,  is  one  of  ihs 
most  delicate  mancBuvres  a  fleet  can  be  called  on  to  perform.  It  will 
perhaps  be  found  an  easier  evolution,  when  applied  to  colunms  on  a 
line  of  bearing,  other  than  a  line  ahead,  when  it  should  be  performed 
as  follows  : — If  closing  the  order,  the  most  advanced  ship  of  the 
formation  would,  as  a  matter  of  course,  be  that  on  which  the  cdanm 
iihould  be  closed,  and  this  ship  should  continue  her  course,  the  rest  d 
the  ships,  at  their  former  speed,  should  turn  towards  her  an  angle,  equal 
to  half  the  obliquity  of  the  line  of  bearing,  the  regulator  reducing  iier 
speed,  so  as  to  keep  them  during  the  movement  on  their  former  bear- 
ing ;  then  each  ship  in  succession,  as  she  arrives  at  the  proper  distance, 
resumes  her  course  and  reduces  her  speed.  If  extending  the  order,  the 
rearmost  ship  most  be  the  regulator,  and  should  the  line  of  bearing  be  ft 
line  abreast,  any  ship  may  be  selected. 

Having  thus  explained  briefly,  though  not  enough  so,  I  fear,  for  the 
patience  of  my  hearers,  the  descriptions  of  evolution  that  seem  to  be 
required,  it  will  be  necessary  to  notice  the  arrangements  by  which  it  is 
proposed  to  render  their  actual  execution  sufficiently  precise.  At  present 
it  is  always  rather  a  matter  of  doubt  and  opinion,  among  other  things, 
as  to  by  what  ship  the  formation  is  to  be  regulated,  supposing  the 
AdmiraFs  ship  to  be  stationed  in  the  centre  of  a  column,  instead  of  at 
its  extremity.  A  similar  case  of  difficulty  arises,  when  a  column  has 
to  be  conducted  to  a  ceilain  position  with  reference  to  another,  and  the 
senior  Officer  happens  not  to  be  at  the  head  or  flank  of  his  column. 
There  are  many  other  cases  of  difficulty  of  this  sort,  of  greater  or  less 
importance,  but  all  of  which  interfere  prejudicially  in  a  corresponding 
degree  with  the  free  manoeuvring  of  the  fleet.  I  have  therefore  con- 
sidered it  absolutely  necessary  that  some  ship  in  the  formation  denoted 
solely  by  her  position,  should  act  as  "  regulator"  for  the  whole  fleets 
and  should  the  fleet  be  in  more  than  one  colunm,  that  the  ship  in  a  cor- 
responding position  in  each  other  column,  should  be  the  one  by  which 
that  column  should  be  regulated ;  I  call  these  ships  respectively  tb^ 
'^  fleet  and  column  regulators."  In  the  formations  in  line  ahead,  and 
tine  abreast,  it  is  considered  advisable  to  be  able  to  regulate  the  fleet 
from  cither  side  at  will,  and  the  "  fleet  regulator,"  therefore,  in  thefle 
formations,  is  the  ship  at  the  -extreme  "  right  front,"  or  that  at  the 
extreme  *'  left  front,"  in  accordance  with  whether  the  fleet  is  being 
manoeuvred  in  direct  or  in  reverse  brder.  By  this  arrangement,  dnring 
the  flank  movements,  by  which  all  changes  among  these  classes  of 
formation  are  effected,  it  becomes  possible  to  regulate  the  fleet  by  it« 
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'^  fleet  and  common  regulators,"  during' the  actual  progress  of  the  move- 
ment; a  point  of  essential  importance.  With  regard  to  the  second 
difficulty  mooted,  that  is,  the  impossibility  of  the  senior  officer  of  a 
column,  being  able  to  give  the  precise  courses  required  to  his  column, 
say  to  conduct  it  in  line  of  bearing  astern  of  another,  unless  in  a  certain 
position,  it  is  provided  that  this  shall  be  done  by  the  '^  column  regu- 
lators," imder  tne  correction  of  the  senior  Officer. 

I  will  now  say  a  few  words  as  to  the  facilities  afforded  for  the  keeping 
in  their  station  of  the  individual  ships.  Take  tibe  case  of  a  ship  in  a 
lon^h  line  ahead,  which  by  accident,  or  carelessness,  has  diopped,  or 
shot  ahead  a  little  out  of  her  station.  Now,  as  at  present  each  ship  keeps 
her  station  solely  with  reference  to  her  next  ahead,  this  error  on  the 
part  of  the  ship  we  are  noticing,  is  felt  by  every  ship  astern  of  her, 
occasioning  a  great  commotion,  and  a  large  extra  expenditure  of  coal, 
the  gener^  result  being  that  you  rarely  have  the  rear  ships  in  anything 
like  their  stations.  To  remedy  this,  I  should  recommend  that  the  next 
ahead  should  only  be  •retained  as  a  guide,  so  long  as  she  was  in 
her  own  station,  which  is  to  be  ascertained  by  observing  the  distance 
in  addition,  of  any  of  the  near  ships  ahead  of  her  that  can  be  seen,  so 
that  a  ship,  whose  steam,  for  instance,  has  accidentally  got  low,  will 
be  able  to  drop  and  again  regain  her  station,  the  proper  precautions 
being  taken,  without  throwing  the  whole  line  out,  as  at  present.  In 
the  case  of  a  ship  being  actually  unable  to  keep  up,  the  fact  of.  her 
making  it  known  to  the  Admiral,  and  sheering  out  of  the  line,  which 
she  shoidd  immediately  do,  would  be  the  sign^,  unless  the  speed  of  the 
fleet  was  at  once  reduced,  for  her  place  to  be  filled  up  by  the  ships 
concerned,  without  further  directions. 

It  i^  of  course  impossible  here  to  give  more  than  a  bare  outline  of 
the  provisions  on  this  and  other  subjects ;  but  to  those  who  have  given 
any  previous  attention  to  the  matter,  tiiey  will,  I  hope,  be  sufficiently 
intelligible ;  and  I  will  now,  before  concluding,  make  a  few  remarks  on 
the  general  working  of  the  sy3tem  propose^  for  instance  as  to  what 
plan,  if  any,  should  be  followed  in  originally  placing  the  ships  in  the 
sub-divisions.  It  would,  I  think,  be  desirable  uiat  sMps  of  a  particular 
class  should  be  kept  together,  but  their  particular  arrangement  must 
depend  on  circumstances ;  by  keeping  ships  intended  for  ramming,  or 
other  especial  purposes,  in  sub-divisions  by  themselves,  much  trouble 
and  confusion  might  be  expected  to  be  avoided.  Perhaps  in  default  of 
other  more  important  considerations,  such  as  speed,  the  ships  might  be 
placed  in  their  respective  sub-divisions  with  reference  to  their  turning 
powers,  the  fastest  turners  at  one  end,  and  the  next  fastest  in  sucoes- 
sion ;  but  this  is,  I  think,  a  matter  of  small  importance.  A  turning  circle, 
of  the  smallest  radius  that  all  can  turn  on,  should  certainly  be  fixed  on, 
and  made  obligatory  on  the  "  fleet  regulator,"  while  all  others  should 
go  as  near  it  as  is  consistent  with,  at  uie  same  time  rectifying  any  dis- 
crepancies in,  the  position  of  their  ships. 

As  to  the  formation  in  which  it  will  be  most  advisable  to  keep  fleets 
while  cruising,  I  cannot  help  thinking  that  too  little  attention  has  been 
paid  to  the  ^vantages  offered  by  the  line  of  bearing,  or  line  abreast, 
at  all  events  for  day  work.    The  difficult  work  of  keeping  a  ship  in 
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her  station,  it  ^vill  be  allowed  by  all,  isi  the  management  of  the  speed. 
What  has  made  this  appear  so  difficult  is,  that  when  in  lino  ahead — the 
order  in  which  our  ships  are  always  kept—it  is  impossible,  without  verj^ 
careful  watching  with  the  sextant,  to  detect  those  small  beginnings  in 
the  variation  of  the  distance,  which  it  is  so  necessary  to  check.  The 
difficulty  is  also  increased,  by  the  relative  positions  of  the  two  shipj?, 
for  as  everybody  knows,  when  looking  at  another  ship  right  ahead,  it 
is  very  rarely  that  something  or  other  does  not  intervene,  and  partially 
obstruct  the  view.  Now  in  a  line  abreast,  or  line  of  bearing,  the  man- 
agement of  the  speed  at  once  becomes  the  simplest  part  of  the  affair, 
and  the  chief  difficulty  is  thrown  on  the  management  of  the  helm.  With 
the  form  of  compass  card  which  I  have  proposed  for  use,  by  which  all 
mental  application  of  the  error  occasioned  by  local  deviation  is  avoided. 
combined  with  common  care  in  the  matter  of  comparing  the  compasses 
of  the  fleet  by  simultaneous  tizimuths,  or  otherwise,  this  difficulty 
would  I  think  be  found  to  be  reduced  to  a  minimum. 

Most  people's  experience  of  an  oblique  line  of  bearing,  is  unduly  in- 
fluenced by  the  difficulty  they  have  found  in  keeping  station,  after 
wearing  together  in  a  squadron  under  sail,  when  it  was  blowing  too  hard 
to  tack.  No  comparison,  however,  should  rightly  be  made  between  this 
and  the  same  formation  in  moderate  weather,  with  ships  under  steam. 
By  keeping  the  ships  in  a  line  abreast,  or  on  an  oblique  hne,  all  un- 
necessary risk  would  be  avoided  in  case  of  a  fall  overboard  ;  much  coal 
would  be  saved  in  keeping  station ;  the  Admiral  would  see  much  more  of 
his  ships,  and  would  be  sure  of  having  them  close  up  in  their  places.  At 
night  the  bearing  might  be  diminished  to  three  or  two  points  from  tho 
fore  and  aft  line,  and  the  firing  of  a  gun,  or  other  signal,  could  cause  tho 
simultaneous  sheer  into  the  wake  of  the  next  ahead,  requisite  to  avoid 
the  chance  of  a  collision  with  a  passing  ship. 

Wlien  speaking  of  oblique  lines,  it  would  not  be  right  to  omit  all 
notice  of  the  "double  lines  of  bearing,"  or  the  "angular  formation."  As 
these  formations  have  hitherto  been  arranged  and  manoeuvred,  they 
have  not  I  confess  been  particular  favourites  of  mine.  By  the  laws  of 
their  formation  the  order  of  the  ships  was  so  broken  up,  that  n(^ 
manoeuvring  was  possible,  until  by  an  awkward  process,  impracticable 
if  pressed  by  an  enemy,  you  had  got  out  of  it  as  you  got  in  ;  and  now. 
although  after  a  great  deal  of  trouble  we  have  succeeded  in  providing 
the  means  of  manoeuvring  them,  I  do  not  feel  indined  to  say  murli 
more  in  their  favour.  Even  for  a  retreat  I  see  no  gi-eat  advantage ;  a 
pressing  enemy  would  of  course  cluster  on  one  side,  and  so  render  thi* 
other  useless ;  and  while  it  certainly  keeps  the  ships  concentrated,  and 
so  renders  it  more  difficult  to  cut  a  part  off,  it  renders  them  propor- 
tionably  helpless,  in  case  of  an  attack  by  rams.  • 

Now  as  to  the  rams,  the  arm  of  naval  warfare  to  which  I  attach 
the  chief  importance.  In  my  opinion,  the  aim  of  all  manoeuvring,  and 
preliminary  practice  with  the  guns,  should  be  to  get  a  fair  opportunity 
for  letting  shp  the  rams.  It  may  be  very  easy  to  prove  how  difficult  it 
is  for  one  ship  to  strike  another,  prepared  for,  and  trying  to  avoid  the 
blow,  and  in  the  case  of  single  ships  fighting  on  the'  open  sea,  I  fully 
admit  it ;  but  with  two  squadrons  bent  on  fighting,  the  opportunity  i"* 
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certain  to  be  given  by  one  or  the  other,  and  victory  will  rest  with  that 
which  best  knows  how  to  take  advantage  of  the  chance  afforded  it. 
An  enemy  may  be  caught  embayed,  rocks  and  shoals  may  prevent  his 
free  manoeuvring,  and  then  for  the  rams.  Never  mind  their  guns  and 
armour,  but  have  them  low,  unsinkable,  quick  turners,  and  of  great 
speed.  Keep  them  in  the  backgroimd  until  wanted,  and  depend  upon 
it  they  will  be  found  the  most  suitable  engine  for  the  work  required. 

I  have  now  I  think,  touched  on  most  of  the  important  pomts  con- 
nected with  Naval  Evolutions.  An  organization  has  been  provided  which 
will  always  preserve  the  fleet,  or  what  may  remam  of  it,  in  a  state  to  be , 
manoeuvred  so  long  as  the  ships  can  be^collected  together,  admitting  as 
it  does  of  any  extent  of  expansion  or  contraction.  The  means  of 
changing  from  one  formation  to  another  have  been  carried  to  their 
fullest  extent,  while  the  mode  provided  for  manoeuvring  in  every 
possible  way,  and  in  the  quickest  manner,  has  been  briefly  ex- 
plained. It  will  I  am  afraid  appear  that  I  am  speaking  in  a  very 
egotistical  manner;  but  I  will  here  repeat  that  I  lay  no  claim  to 
any  special  acquaintance  with  the  subject,  over  those  who  may 
have  given  any  attention  to  it ;  while  the  very  system  on  which  the 
\^hole  of  my  observations  are  based,  is  that,  I  before  mentioned  aa 
having  been  submitted  to  the  Admh-alty  in  1863  by  Admiral  Sir  William 
Martin.  Any  one  however  who  has  tried  his  hand  at  a  paper  of  this 
description  will,  I  feel  sure,  understand  the  diflficulty  there  is,  in  assign- 
ing to  each  originator  of  a  proposed  improvement,  his  proper  credit  in 
the  actual  course  of  the  description.  The  subject  is  a  very  old  one, 
and  most  of  the  original  proposers  are  to  me  unknown.  But  it  will 
perhaps  be  considered  sufficient  to  avow  that  with  the  work  of  Sir 
William  Martin  for  a  basis,  I  have  taken  the  fullest  advantage  of  all 
the  previous  writings  on  the  matter  that  I  could  get  at,  as  well  as  of 
the  hints  kindly  fm-nished  me  by  those  officers  of  the  Mediterranean 
Fleet,  who  were  associated  with  mo  in  practising  the  evolutions. 

While  thus  admitting  the  very  large  share  Sir  WiUiam  Martin  had 
in  the  proposed  system,  I  must  fully  exonerate  him  from  all  responsi- 
bility as  to  any  extraneous  views  or  opinions  that  I  may  have 
advanced  hi  the  course  of  this  paper,  and  for  which  I  must  crave  your 
kind  indulgence. 

The  system  thus  worked  out,  has  been  so  repeatedly  under  discus- 
sion, and  as  to  its  principal  parts,  so  often  put  to  the  test,  that  perhaps 
a  certain  amount  of  confidence  when  speaking  of  it,  may  be  excused. 
On  pubUc  grounds  it  is  certainly  necessary  to  speak  strongly,  and  I 
only  wish  that  I  could  here  place  the  subject  in  so  strong  a  hght, 
that  more  of  my  brother  officers  might  be  induced  to  open  then:  eyes 
to  its^  importance. 

I  am  quite  awai'e — and  herein  lies  the  great  difficulty  in  pressing 
the  matter  forward — ^tliat  with  the  present  system,  or  at  all  events  the 
system  in  force  up  to  the  spring  of  this  year,  a  fleet  may  be  very  easily 
and  safely  cruised  about.  It  may  make  a  very  fine  show,  and  there 
may  be  plenty  of  evolutions,  that  with  a  little  selection,  it  can  well 
perform ;  but  admitting  all  this,  I  am  still  afraid  that  it  would  be  at 
the  most  imminent  risk  that  any  attempt  would  be  made  to  put  them  to 
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the  test  in  the  presence  of  an  enemy.  Then,  instead  of  being  able  to 
pick  the  evolutions  which  you  know  you  can  do,  and  which  everybody 
knows,  you  will  find  a  terrible  pressure  put  upon  you,  and  most  of  afi 
for  time ;  your  rams  are  at  the  wrong  end  of  your  line,  and  you  have 
no  time  to  change  them ;  or  your  ships  are  too  extended,  and  you  have 
no  time  to  close  them.  At  last,  when  hurrie^y  forced  to  a^opt  certain 
movements,  you  will  find  that  these  are  the  very  evolutions  that  pre- 
viously you  had  so  studiously  avoided.  Somehow,  the  ships  all  seem  to 
be  going  as  if  they  did  not  know  by  which  to  guide  themselves ;  each 
•colimin  slackens  its  speed,  so  as  to  regulate  itself  by  another.  Then 
you  find,  that  smart  as  your  signalmen  are,  the  sign^  cannot  be  ma(k 
quick  enough ;  eventually  the  poop  gets  enveloped  in  flags,  and  the 
men  look  nearly  as  puzzled  as  you  do.  Then  the  ship  leading 
seems  to  have  forgotten  to  apply  the  point-and-a-half  deviatkn 
that  belongs  to  her  compasses,  or  has  done  it  the  wrong  way  by 
mistake.  You  try  more  signals,  but  the  end  has  come,  time  foibii* 
further  changes ;  in  despair  you  whip  up  a  final  signal  for  dose  action. 
dap  on  fuU  steam,  and  trust  to  luck  and  Providence. 

Now,  this  may  be  a  strong  picture,  but  I  have  seen  as  curious  scenes, 
without  the  extraordinary  pressure  of  an  enemy's  fleet.  I  do  ijot  mean 
to  assert,  that  such  as  I  have  described,  is  certain  to  be  the  result  of  an 
attempt  to  manoeuvre  an  English  fleet,  but  unless  changes  are  made,  it 
may  be ;  and  I  do  not  mean  to  assert  that  the  opposing  fleet  is  always 
to  be  well  and  skilfully  manceuvi-ed  ;  but  again,  it  may  be.  Now,  if 
by  bad  luck  these  two  may  he's  should  come  together,  I  do  not  like  to 
anticipate  what  the  result  would  be.  Judging,  indeed,  from  the  apathy 
one  generally  sees  displayed  on  the  subject,  the  consequences  shonM 
not  be  serious,  and  I  try  to  imagine  that  we  should  soon  build  more 
ships,  and  have  another  try  for  it.  It  is  ^  well,  however,  if  the 
opinions  I  express  are  foimd  to  be  shared  by  those  in  whose  expe- 
rience, confidence  should,  if  anywhere,  be  placed ;  that  people  in  g^ieral 
should  have  some  idea  of  what  they  have  to  expect. 

A  fleet,  skilfully  and  rapidly  manoeuvred,  would  have  as  great  an 
advantage  .over  another  in  a  less  advanced  state  of  preparation,  as  the 
superior  organisation  of  the  Prussian  army  gave  them  in  their  Utf 
war  with  Austria.  A  naval  engagement,  now-a-days,  will  not  probably 
be  a  very  long  business ;  half  an  hour  might  see  one  fleet  or  the  other 
pretty  nearly  demolished,  and  it  would  be  suicidal  that  our  fleets  shooH 
be  sent  to  their  work  wanting  that  confidence  and  promptitude  which 
could  so  easily  be  acquired  by  practice..  Eighteen  or  twenty  gun- 
boats, manned  from  the  Channel  fleet,  and  collected  for  a  couple  of 
months  yearly  at  Portland,  would,  at  a  most  tiifling  expense,  soon 
effect  an  utter  revolution  in  people's  ideas  generally  on  the  subject  of 
fleet  manoeuvring.  The  gunboats,  I  beheve,  the  officers  and  men,  cer- 
tainly, are  all  ready,  and  the  comparatively  small  expense  of  the  c(»^ 
required,  should  on  no  account  be  grudged. 

How  would  armies  be  manoeuvred,  if  officers  and  men  were  never 
instructed  in  anything  besides  the  manual  and  platoon  exercise,  with 
an  occasional  march  to  and  from  their  barracks  ?  That  fe  about  the 
oomiterpart  of  the  experience  the  Navy  is  permitted  to  obtain.    What 
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Admiral  ever  has  an  opportunity  of  taking  out  twenty  or  thirty  sail,  and 
trying  his  hand  at  manoeuvring  them  ?  I  do  not  mean  at  jogging  along 
rt  five  or  six  knots,  with  the  ships  at  gjreat  distances  apart,  and  taking 
all  the  forenoon  to  change  from  two  to  three  columns,  or  form  a  line 
abreast,  but  really  to  manoeuvre  as  if  going  into  action,  with  his  ships 
at  a  high  rate  of  speed. 

At  present,  I  am  afraid,  it  must  be  confessed  that  we  know  very 
little  about  the  matter ;  but  it  is  to  be  hoped  that  a  brighter  day  is 
dawning,  and  that  our  future  leaders  will  yet  be  permitted  to  pick  up 
their  experience  before  the  time  of  trial  comes.  My  time,  and  the 
object  I  had  in  view,  being  now  alike  disposed  of,  I  will  conclude  by 
thanking,  most  sincerely,  the  Chairman,  and  my  hearers  generally,  for 
their  kind  attention. 

The  Chairman  :  Wo  shall  be  glad  to  liear  any  obeerTatiotis  that  gentlemen  may 
wish  to  make. 

Vice- Admiral  E.  P.  Haxsted  :  I  think  the  main  obserration  which  any  of  ns  can  well 
make  is,  how  rery  much  we  are  oWiged  for  such  a  paper,  and  how  very  diBqualified  the 
mater  portion  of  us  are  for  really  going  into  the  true  merits  which  belong  to  it. 
There  is  not  a  single  shadow  of  doubt  that  none  of  us  hare  any  possible  means,  not 
eren  to  the  extent  of  gunboats,  not  eyen  to  the  extent  of  ship's  boats,  of  appre- 
hending practically  the  manceuvring  of  a  fleet.  Therefore,  truly  we  hare  to 
acknowfeage  with  gratitude  the  attention  which  has  been  giyen  to  the  subject,  and 
the  ability  with  whi<^  that  has  been  done.  As  for  discussing  it,  I  am  utterly 
incapable  of  doing  it  myself.  I  beg  to  offer  my  ftdl  meed  of  gratcnd  thanks  for  what 
has  been  put  before  us.  The  paper  contains  evidence  of  having  been  prepared  with 
great  ability,  as  well  as  a  great  practical  apprehension  of  the  whole  subject.  Beyond 
that,  at  this  present  moment,  I  am  quite  prepared  to  sit  down. 

Captain  W.  Houbtok  Stiwabt,  R.N.,  C.B. :  I  should  like  to  make  one  or  two 
remarks.  While  most  fully  agreeing  with  the  observations  of  Admiral  Halsted  as 
to  the  little  opportunity  that  Naval  Officers  have,  of  learning  how  to  manoeuvre  their 
ships,  I  very  much  regret  that  there  is  not  a  much  l£u^er  attendance  of  Naval  Officers ; 
and  I  still  more  regret  that  there  are  none  of  our  directors  or  rulers  here — those  who 
might  give  the  Officers  of  the  present  day  the  means  of  learning  what  they  will  one 
day  find  the  want  of,  as  Captain  Pellew  has  put  it  in  much  abler  and  clearer 
language  than  I  can  do,  at  the  conclusion  of  his  most  able  lecture.  I  think  it  is  a 
most  valuable  lecture,  because  Captain  Pellew  is  thoroughly  master  of  the  subgect. 
Being  ignorant  of  it  myself,  I  had  the  advantage  of  being  a  pupil  of  his  for  some  time, 
when  he  was  flag  lieutenant  under  Admiral  Sir  William  Martin.  For  two  years  he 
gave  his  entire  attention  to  this  system  ;  studied  the  various  systems  of  naval  tacties 
of  every  nation  in  the  world  ;  and  I  believe  that  every  system  of  manoeuvres  in  these 
naval  tactics  was  tried  by  him,  either  with  dummies,  or  with  pieces  of  wood  repre- 
senting boats.  The  system  of  manoBuvres  now  before  us  is  formed  upon  improvements 
made  upon  other  systems  of  tactics.  Having  occupied  the  position  which  Captain 
Pellew  did  of  flag  lieutenant,  he  has  had  the  opportimity  of  observing  the  great  neces- 
sity there  is  for  a  system  of  tactics.  Those  outside  the  Navy,  if  there  are  any  such 
TOreaent,  woifld  hardly  believe,  how  helpless  our  ships  are  in  the  way  of  manoeuvring. 
Kg  one  is  to  blame  for  it,  because  we  really  never  have  the  opportunity.  Captain 
PeDew  says  that  he  believes  there  is  a  brighter  day  dawning  for  us.  I  hope  there  is. 
I  do  hope  that  the  subject  will  be  brought  before  the  British  public,  for  they  seem 
to  be  the  masters  at  the  present  moment.  Our  Navy  is  without  a  system  of  tactics. 
I  can  only  say,  with  reference  to  this  system,  that  I  have  seen  a  party  of  twenty -four 
Otteers,  midishipmen  and  lieutenants,  who  had  never  seen  a  single  manoeuvre, 
aesemble  in  a  cabin,  and  in  one  hour  the  manoeuvres  were  performed  without  t^e 
■lightest  mistake.  That  shows  how  simple  the  system  is,  ana  how  easily  it  may  be 
acquired. 
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Admiral  Rtdeb  :  There  are  two  or  three  remarks  I  should  like  to  nu^e ;  but  I 
would  much  rather  hear  Captain  Colomb  speak  first. 

Commander  Colomb,  R.N. :  Admiral  Ryder  has  been  good  enough  to  refer  to  me  as 
being  possibly  capable  of  discussing  the  yerj  able  paper  that  we  hare  heard  read, 
flaying  a  little  knowledge  of  the  difficulties  that  Captain  Pellew  spoke  of  in  preparins 
a  paper  of  this  sort,  it  strikes  me  that  Captain  Pellew  has  shown  a  Tery  great  grasp  ca 
the  subject,  in  the  way  in  which  he  has  addressed  himself  to  it.  I  say  tiiat,  because  I 
know  how  difficult  it  is  to  draw  up  a  paper  of  this  kind.  I  think  the  serrice  sus- 
tained a  loss  in  the  &ct  of  Captain  Pellew's  health  haTing  broken  down  when  tiie 
Admiralty  awoke  to  the  necessity  for  haying  a  complete  system  of  tactics  befisie 
them.  But  Captain  Pellew  worked  with  me  long  enough  to  impress  me  yery  mvek 
with  his  practioJ  knowledge  of  the  subject ;  and  I  must  say  that  I  made  the  itilktt 
use  of  it  in  what  was  done  under  the  diI^sction  of  the  Admiralty.  Sir  WiDiaiB 
Martin's  book  was  the  only  complete  system  of  tactics  which  was  before  us  when 
we  had  to  draw  up  the  new  plan.  Not  only  was  it  the  only  complete  system,  but 
it  was  the  only  system  which  was  based  upon  a  principle  th^  could  be  cairied  out 
throughout.  I  suppose  I  break  no  confidence  in  a  professional  meeting  in  saying 
that  by  for  the  greater  part — I  may  say  nearly  the  whole — of  the  principle  of  that 
book  has  been  adopted  by  the  Committee  which  sat  to  inyestifi^te  my  work.  I 
based  the  system  of  tactics  almost  entirely  upon  that  book,  making  alterations  in 
language  here  and  there,  and  the  Committee  which  sat  to  inyestigate  the  system 
adopted  it  almost  throughout.  I  hope  it  will  form  a  basis.  Of  course,  it  can  hardly 
be  said  to  be  complete,  because  until  it  has  really  been  practised  by  the  fleet,  it  is 
impossible  to  say  that  any  system  can  be  complete.  But  I  hope  when  the  system 
has  been  practised,  that  it  will  be  no  longer  possible  to  say  that  tne  Nayy  is  without  a 
system  oi  tactics.  Captain  Pellew,  I  thmk,  spoke  yery  justly  of  a  remark  that  we 
constantly  hear  :  "  Oh,  fleet  manoeuyres  and  signals  are  not  yeiy  important,  because 
**  the  Admiral  must  arrange  his  plans  beforehand."  It  has  always  struck  me  that  it 
would  be  easy  enough  for  the  Admiral  to  arrange  his  plans  completely  beforehand 
could  he  know  in  what  position  he  was  going  to  meet  the  enemy's  fleet.  As  it  is  in* 
possible  for  him  to  tell  this,  I  look  upon  it  that  the  Admiral,  who  best  imderstands  bis 
work  at  the  present  day,  will  trust  more  to  his  signals,  and  more  to  his  capacity  fcr 
mancBuyring  his  fleet  on  the  spur  of  the  moment,  than  he  will  to  any  detailed  plan 
before  made  ;  because  we  all  know  that  any  detailed  plan  of  attack  may  be  utt»ij 
thrown  to  the  winds  ;  if  the  fleet  he  means  to  attack,  does  not  happen  to  meet  ha 
attack  in  the  way  ho  expects  it.  When  I  say  I  belieye  the  Admiral  will  trust  to  his 
signab  on  the  spur  of  the  moment,  I  do  not  mean  that  he  will  do  that  if  the  actioa 
has  commenced.  I  think  Captain  Pellew  spoke  yery  justly  in  saying  that  the  moet 
important  manoeuyres  take  place  before  the  commencement  of  the  action.  It  is 
the  mode  in  which  you  deliver  your  attack  which  giyes  you  yictory,  and  loees  it  fiv 
you ',  and  that,  I  belieye,  is  arranged  before  the  action  commences.  I  belieye  that 
the  period  of  time  during  which  fleets  will  now  be  under  fire  will  be  yery  short.  We 
saw  in  the  action  off  Lissa,  as  I  remarked  the  other  night,  one  of  the  changes  coming 
oyer  nayal  battles  ;  that  is,  the  fleets  are  more  likely  to  pass  through  one  another, 
engaging  while  they  pass,  to  separate  again,  and  reK>rm  for  the  attack.  Therefore, 
if  that  is  the  true  idea,  the  importance  of  eyolutionaiy  signals  based  upon  a  propir 
system,  and  the  importance  of  securing  that  your  fleet  sh^  moye  from  formation  to 
formation  in  the  quickest  way,  cannot  oe  exaggerated.  Captain  Pellew  spoke  rather 
in  disparsjzemont  of  the  necessity  for  ships  turning  upon  the  same  circles.  The 
necessity  tor  such  a  thing  was  first  pointed  out  by  Uie  Kussian  Admiral  BoutakoC 
I  had  the  honour  to  carry  out  in  the  Channel  squadron  some  experiments  to 
test  how  far  the  necessity  for  similar  circles  was  practically  necessary — reyersing 
the  line,  the  fleet  being  in  line  ahead — altering  the  course  16  points,  that  is,  to  the 
opposite  course,  to  the  right  or  left — and  we  found  that  inyariably,  unless  stens 
were  taken  to  make  ships  turn  on  the  same  circle,  the  formation  was  utteiiy 
tlostroyed — not  partially  destroyed,  but  utterly  destroyed ;  that  there  was  no  loi^v 
anything  like  a  line.  But  when  ships  were  taught  to  turn  upon  the  circle  of  m 
ship  which  was  least  under  steering  power,  that  then  the  time  lost  was  insignificant, 
but  that  the  fleet,  on  orriying  at  the  new  course,  16  points  £x>m  the  old  one,  i 
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immediatelj  into  tlieir  places,  without  either  diffioultj  or  trouble.  The  difficultie0 
that  a  modem  fleet  has  to  contend  with  in  manoBUTring  in  the  fiice  of  the  enemj  are» 
that  the  rear  may  be  the  front,  or  the  riffht  the  left,  at  any  moment ;  and  it  is 
absolutely  necessary  to  hare  your  system  of  tactics  arranged  on  such  a  plan  that  it 
will  enable  your  rear  to  act  as  your  yan,  the  ran  as  your  rear,  your  right  as  your 
lefty  and  vioe  ver$d.  The  plan  that  has  been  fhdopted  for  the  present  is  to  establish 
a  set  of  local  terms.  It  is  merely  carrying  out  to  a  further  extent  what  Admiral 
Martin  has  noted  in  his  book  in  three  or  four  places,  and  what  Captain  Pellew  has 
spoken  of  again  to-night — ^haying  a  system  of  local  terms  referring  to  paits  of  the 
fleet ;  and  in  the  eyolutionary  sinials  these  local  terms  only  are  iwed.  The  "  star- 
board column,**  for  instance,  will  be  the  starboard  column  at  the  time  the  signal  is 
made ;  the  *'  port  column  '*  will  be  the  port  column  at  the  time  the  signal  b  made ; 
the  "leading  column*'  will  be  the  leading  column  at  the  time,  and  the  "rear 
column'*  the  same.  If  the  fleet  alters  its  position  the  columns  alter  their  names  in  1 
in  the  same  way.  That  is  a  plan  that,  as  far  as  I  can  judge,  will  tend  to  simplicity 
in  the  arrangement.  A  rery  important  matter  also  brought  before  us  to-niffht  is, 
bow  much  better  it  is  to  manoeuyre  a  fleet  by  the  helm  only  than  by  the  speed.  If  the 
Dpeed  of  a  fleet  be  uniform,  as  it  ought  to  be,  and  the  ships  are  accustomed  to  turn 
in  the  same  circles,  then  a  movement  of  the  helm  has  a  similar  effect  upon  eyery 
ship ;  but  if  you  oomo  to  alter  the  speed,  you  immediately  alter  the  sue  of  the 
cirdes  in  which  the  ships  turn.  Besides  that,  the  helm  is  under  the  control  of 
the  Officer  of  the  watch ;  the  speed  is  only  partially  so ;  therefore,  if  you  can 
niaooeuyre  your  fleets,  and  I  thinK  you  can,  by  the  use  of  the  helm,  you  gain  in 
simplicity.  The  question  upon  which  ship  fleets  are  to  form  b  also  a  very  important 
one,  and  I  fully  agree  with  most  of  what  Captain  Pellew  has  said  upon  that  subject. 
It  also  shows  us  a  point  which  I  have  before  remarked  upon — that  is  the  difficulty 
of  making  the  Admiral  part  of  the  formation.  If  ^ou  make  the  Admiral  part  of  the 
formation,  whatever  the  orders  may  be,  they  will  insist  upon  making  him,  wherever 
he  may  be  in  the  line,  the  pivot ;  whereas  it  constantly  happens  that  the  Admiral  is 
not  the  pivot,  and  ought  not  to  be  the  pivot.  The  consequence  is,  that  ships  are 
thrown  out  of  their  position  by  the  double  idea  of  the  proper  pivot,  thinking  at  the 
»me  time  that  the  Admiral  is  the  pivot  I  recollect  once  the  Channel  squadron 
being  detained  half  an  hour,  because  we  had  got  the  Admiral  in  rear  of  the  line. 
We  wanted  the  leader  to  go  on,  and  we  were  fully  half  an  hour  making  signals 
to  her,  which  she  could  not  understand,  before  we  could  go  on.  Such  an  instance 
happening  in  the  face  of  an  enemy  might  be  fatal.  As  regards  the  oblique  line  of 
bearing,  I  aCTce  with  Captain  Pellew  that  it  is,  or  ought  to  be,  a  good  cruising 
formation ;  but  it  is  a  formation  very  difficult  to  maintain  accurately,  and  I 
think  CiAtain  Pellew  agrees  in  that — it  is  not  a  good  formation  in  action ;  it 
is  too  difficult  to  maintain  accurately.  But  as  a  cruising  formation,  where  it  need 
not  be  very  accurately  kept,  I  think  it  is  a  very  good  one.  As  regards  the  angular 
formation,  I  Vigree  with  every  point  that  Captain  Pellew  has  stated  throughout. 
Kearly  the  last  point  he  adverted  to  was  the  question  of  rams.  I  must  say  I  am 
veiy  glad  indeed  to  get  a  little  support  in  that  direction,  because  when  I  read  my 
paper  here  the  other  night  there  were  no  remarks  made  upon  the  subject,  except 
adverse  to  the  idea  of  the  ram  being  the  chief  weapon.  The  more  I  think  of  it,  the 
more  I  go  into  the  matter,  the  more  satisfied  am  I  that  the  ram  is  and  will  be  the 
chief  weapon.  I  do  not  say  astual  running  down  will  be.  It  may  be  that  some 
arrangement  of  the  torpedo,  such  as  I  have  heard  adverted  tq,  on  the  stem  of  a  ship, 
may  be  the  weapon  ;  or  it  may  be  a  very  sharp  spur,  which,  just  touching  a  ship, 
will  be  able  to  destro  y  her.  But  whatever  it  be,  I  believe,  the  power  of  your  engine 
driving  your  ship  will  give  you  the  weapon  that  will  be  the  most  employed.  In  saying 
that,  I  do  not  mean  to  say  that  the  ram  will  do  the  most  destructive  work  ;  but  I 
believe  it  will  become  the  governing  weapon  of  fleets,  and  that  fleets  will  have  to 
fight  more  with  reference  to  avoiding  the  stroke  of  a  ram  than  getting  their  guns  to 
bau*.  It  has  been  adverted  to  over  and  over  aeain  what  a  difficult  tjoing  it  is  to  hit 
a  ship.  Now,  I  have  had  sent  to  me  within  the  last  two  or  three  days  a  paper  by 
Captain  Bandolph  on  the  '*  Rules  of  the  Road."  I  want  to  quote  two  remarks  from 
it  to  show  how,  if  it  b  difficult  to  hit  a  ship,  it  must  be  equally  difficult,  in  a  Naval 
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Officer's  opinion,  to  keep  out  of  the  waj  of  a  ship,  which,  I  presume,  cuts  the  ground 
swAj  from  the  first  difficulty.  He  sajs,  **  How  a  ship  is  to  ke«p  out  of  the  waj  of 
*'  another?  This  is  exactly  the  difficidtj  for  which  we  want  a  rule  for  the  ftcisUuice 
"  of  people  in  charge  of  ships,  especiaUy  the  inexperienced,  nerrous,  or  suddenly 
*'  alarmcKl."  Now,  it  has  hecn  said  there  is  a  natiiral  impulse  to  more  the  h^ 
somehow.  I  quote  this  merely  to  show  that  while  Naral  Officers  persist  in  saying 
that  it  is  a  very  difficult  thing  to  run  down  a  ship,  they  are  at  the  same  time 
asserting  it  is  a  yery  difficult  thing  to  get  out  of  a  ship^s  way.  I  do  not  tbink 
Captain  Pellew  drew  too  strong  a  picture  of  the  state  of  affairs  at  (he  conclusion  of 
his  lecture.  I  helieye  what  he  stated  is  literally  and  actually  true.  As  regards  the 
employment  of  the  gim-hoat  squadron,  it  is  one  of  those  things  which  people  hajt 
been  recommending  until  they  are  tired  of  recommending ;  but  I  hope  when  we 
are  all  thoroughly  tired,  we  shall  at  last  see  something  of  the  gunboats. 

Bear- Admiral  A.  P.  Rtdee  :  I  will  not  detain  you  with  more  than  a  Yery  tew 
remarks.  I  hare  been  looking  forward  to  this  Lecture  with  great  interest,  aa  Captain 
Pellew  knows,  and  I  am  yery  glad  to  see  Captain  Colomb  here.  I  know  tliey  are 
equally  good  authorities  on  the  point,  and  that  we  should  hear  much  that  was  interest- 
ing on  the  subject  from  both  oi  them.  There  are  one  or  two  points  I  should  like  to 
allude  to.  One  is  the  question  of  speed.  In  my  own  experience — but  I  believe  some 
officers  will  differ  from  me  as  to  whether  it  is  a  good  practice  to  adopt — I  fonnd 
great  assistance  in  maintaining  a  regular  speed  by  always  dictating  to  the  engineer  tbe 
number  of  revolutions  he  was  to  maintain.  If  you  tell  him,  '*  Go  on  ustar  !  go 
slower !  slower  still !  "  and  so  forth,  jon  never  arrive  at  any  regularity.  But  if  you 
tell  him  to  go  at  44  reyolutions,  for  mstance,  he  then  knows  what  he  has  got  to  do. 
He  is  not  content  merely  with  opening  or  closing  his  throttle  valve,  but  he  is  constacUy 
ascertaining  the  speed  of  his  engine,  and,  if  his  steam  is  high  enough  to  enable  him  to 
follow  your  orders,  he  maintains  the  speed  you  dictate  to  him.  Tnis  seems  to  me  a 
wiser  plan  than  to  tell  him  to  "  go  faster "  or  "  slower,"  which  I  know  is  the 
common  practice.  I  had  the  dial  plate  on  deck  and  the  dial  plate  in  the  engine 
room  divided  for  revolutions,  so  that  the  order  from  the  deck  was  constantly  under 
the  engineer's  eye.  Captain  Pellew  referred  to  the  possibility  of  ^plying  the 
deviation  the  wrong  way,  and  of  the  ships  being  led  away  from  tie  course.  In  tbe 
"  Warrior  "  they  adopted  a  practice  which  is  always  useful,  and  which  would  not 
lead  to  any  error  as  long  as  ships  were  cruising  in  the  same  geograj^cal  position ; 
that  is,  to  have  a  compass  with  all  the  points  altered  for  the  deviation,  so  that 
they  should  be  absolutely  accurate.  This  is  of  great  importance  when  fleets  are 
cniising  and  no  great  likelihood  of  changing  their  geographical  position,  and  I 
should  think  it  would  bo  advisable  to  have  one  compass-card  so  altered  in  each 
ship.  It  is  evident  that  no  error  can  possibly  occur  as  long  as  the  deviation  does 
not  alter.  I  think  it  would  be  a  useful  thing  fur  an  iron-clad  fleet,  if  thej  had 
their  compasses  adjusted  in  that  way,  viz.,  one  card  permanently  altered  for  each 
cruising  groimd ;  be  it  the  Bay  of  Biscay  or  the  Mediterranean,  Uiere  would  be  00 
great  difficulty  in  either  place.  Both  Captain  Pellew  and  Captain  Colomb  have 
alluded  to  the  advantage  that  officers  would  have,  if  they  had  the  ppportuni^ 
afforded  them  of  witnessing  evolutions.  I  imagine  aU  officers  who  anticipate  or  hope 
to  serve  in  the  fleet,  and  who  are  now  on  half-pay,  would  be  willing  and  desirous,  if 
they  had  the  opportunity,  of  witnessing  the  new  evolutions.  Whether  the  Channel 
fleet,  which  is  shortly  to  proceed  to  sea,  is  going  to  practice  the  evolutions  which,  I 
believe,  have  all  been  prepared,  and  are  in  print,  I  am  not  sufficiently  in  the  secrets 
of  the  Admiralty  to  know.  But  I  can  tell  any  Naval  Officers  who  are  here  present, 
and  who  might  wish  to  witness  those  evolutions,  the  amount  of  success,  or  rather  the 
non-sucoe8s  of  an  application  I  made  to  the  Admiraltv,  to  know  whether  they  would 
allow  some  small  vessel  to  accompany  the  fleet,  with  half-pay  officers  on  board  (wbo 
certainly  are  not  likely  to  go  to  the  Bay  of  Biscay  with  any  expectation  of  comfort 
or  pleasure.)  The  "  Vivid,"  or  any  other  vessel  of  her  class,  would  answer  the  par- 
pose.  I  hoped  that  they  would  allow  such  a  vessel  to  accompany  the  fleet,  and  enable 
haJf-pav  officers  to  witness  the  new  evolutions,  and  learn,  as  far  as  they  could  leam 
on  half- pay,  what  they  could  have  no  other  opportunity  of  learning.  The  amwCT  I 
received  was,  that  their  Lordships  had  no  intention  of  sending  any  such  vessel  with 
the  fleet. 
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lieaieiuuit  A.  GnjrOBB,  It.N. :  I  think  there  is  no  reason  whj  the  Admiral,  at 
noon,  should  not  telegraph  to  the  rest  of  the  fleet  the  deviation  of  the  compass  of 
his  ship,  each  ship  would  then  know  what  the  deriation  of  the  Admiral's  ship 
was,  and  what  cOnrse  sho  was  steering,  and  thore  woold  be  no  difficultj  whaterer  in 
keeping  the  same  course  that  she  did.  I  wonld  also  renuui^,  that  in  t^  present  day 
when  ships  differ  so  much  in  speed,  and  in  force  as  regards  guns,  and  ihe  disposition 
of  guns,  that  the  system  of  naral  tactics  is  yerj  difficult  to  bring  to  any  issue.  I 
ha^  that  rams  will  be  kept  as  a  reserve ;  that  the  ships  of  the  line  will  go  into  the 
conmct,  and  the  rams  wiU  be  kept  in  reserve  to  go  and  ram  the  enemy  that  is 
engaged  with  their  friend.  As  regards  the  regulation  of  the  speed  of  the  ship  by 
the  engines,  all  the  ship  should  be  regulated  by  the  speed  of  the  AdmiraL  There 
would  be  no  difficulty  whatever  in  the  officer  of  the  watch,  or  the  captain  of  the  ship, 
after  half  an  hour,  knowing  the  relative  speed  of  the  vessels,  and  sending  word 
down  to  the  engineer,  "  So  many  revolutions  !'*  instead  of  "  half  power !"  or  "  full 
power !  **  Then  the  ships  would  be  regulated  to  the  same  speed,  and  the  same 
amount  of  helm  would  influence  each.  £i  I  said  just  now,  it  is  most  difficult  at  pre* 
sent  to  introdnoe  any  system  of  naval  tactics  from  a  line  of  battle,  when  ships  all 
&br  in  speed  and  efi*ect ;  one  going  14  knots,  another  12,  another  8.  There  are  no 
two  vessels  in  the  Navy  built  on  the  same  principle,  or  calculated  to  effect  the 
•ame  purpose.  One  carries  a  12*ton  gun,  another  an  8-ton  gun,  another  a  6,  another 
a  4 ;  no  two  are  the  same.  We  all  know  that  the  speed  of  a  squadron  or  fleet  is  the 
speed  of  the  smalleet  vessel.  You  must  either  eo  ^ead,  and  leave  her  in  the  lurch, 
to  be  attacked  and  taken,  or  you  must  slacken  Sm  speed  of  your  ^n^ole  squadron  to 
her  speed.  I  think  that  fact  is  overlooked  in  all  our  naval  constaructions.  In  the 
last  few  years,  Mr.  Reed  has  tried  to  put  undue  steam-pressure  into  ships  to  drive 
them  ahead.  The  effect  must  be  that  those  vessels,  after  a  verr  sh7>rt  time,  will 
become  overstrained  and  unseaworthy.  Whereas,  if  vessels  were  built  on  one  prin- 
ciple, and  contented  to  attain  a  due  rate  of  speed,  naval  evolutions  would  be  much 
more  simple,  because  things  would  be  equal.  At  the  same  time,  a  few  vess^  might 
be  attached  to  each  fleet,  as  rams,  to  go  in  at  high  speed  with  powerful  prows, 
when  an  enemy  is  in  line  attacking  our  fleet,  and  to  ram  our  opponents.  I  think, 
when  our  Channel  fleet,  as  at  present,  consists  of  about  seven  vessels,  some  of  one 
speed,  and  some  of  another ;  some  with  one  size  of  guns,  and  some  with  another,  that 
Oiptain  Pellew's  system  is  all  thrown  away ;  and  until  a  more  uniform  practice  of 
bailding,  Ac.,  is  introduced,  he  will  never  be  able  to  see  his  system  adopted. 

Osptatn  Hbath,  R.N.,  C.B. :  I  am  one  of  those  who  are  rather  afiraid  of  too  much 
tactics ;  and  I  suggested  to  Captain  Pellew  whether,  by  sub-dividing  into  four  instead 
of  into  six,  his  object  of  avoiding  the  difficulty  of  turning  over  three  oohunns  into  two, 
wiH  not  be  equally  attained,  whilst  my  object  of  simplicity  will  also  be  attained.  I 
a^ree  with  those  who  began  the  discussion,  in  saying  that  it  is  impossible  really  to 
dnenss  the  important  paper  whieh  Captain  Pellew  has  put  before  us,  for  want  of 
preparation  on  t^  subj^.  But  I  must  say  that  I  think  t^  old  signal  book  is  quite 
competent  to  do  a  great  deal  that  is  wanted  to  be  done — "  Alter  course  togetlier !  " 
**  Alter  course  in  succession  ! "  "  Preserve  a  certain  line  of  bearing !  a  compass  line 
of  l^^earing !"  With  respect  to  oolunms — **  Preserre  a  certun  compass  line  of  bear- 
ing !  "  Those  old  signaJs  will  do  a  very  great  deal  which  you  are  now  attempting  to 
do,  In"  more  intricate  rules.  It  must  always  be  remembered  that  these  rules  are 
▼aiiable,  and  intended  to  be  put  in  practice  only  in  order  of  sailing  ;  that  in  sight  of 
an  enemy,  your  first  object  is  to  form  your  order  of  battle,  (hice  your  oitler  of 
battle  is  formed,  you  must  never  forget  Nelson's  rule,  "  No  captain  can  do  very  wrong 
who  puts  his  ship  alongside  his  enemy." 

Obtain  PuBMAifTLB,  R.N.:  I  did  not  intend  to  say  anything  at  all,  but  after  what 
has  fallen  from  the  last  gentleman,  having  had  some  experience  in  the  manoeuvring 
of  fleets  under  the  old  system  in  the  Chann^  fleet,  I  think  it  right  to  state  what  my 
experience  is.  Under  the  old  system,  with  the  old  signal-book,  it  was  extremely 
difficult  to  manoeuvre  fleets  at  all,  especially  under  steam ;  and  when  we  got  the 
iects  into  some  warticular  formations,  which  were  easiest  and  best  underatood,  they 
^»onldnotbe  the  formations  which  we  should  more  porticularly  have  required  in  ease 
of  action.  ,1  may  specially  mention  that  whx^  C^ain  Pellew  has  referred  to. 
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niunelj,  the  angular  formation.  Certainlj,  when  fleets  are  formed  in  two  hnee  of 
bearing,  it  requires  several  formations  to  get  them  into  their  lines  of  battle,  or  lines 
of  squadron  sailing.  Captain  Colomb  said  something  Jabout  signals  with  regard  to 
columns.  As  far  as  I  understand  him,  it  would  be  simply  a  question  of  flags ;  the 
flags  would  not  alwajs  refer  to  the  same  dirision ;  that  is,  the  flags  would  be 
changed  as  the  divisions  changed.  That  is  to  saj,  if  I  may  use  an  old  illustiation, 
the  letter  M  would  not  always  be  the  starboard  division.  I  do  not  think  anything 
could  lead  us  into  a  greater  mistake  than  that ;  because  I  found,  in  manceuvring  fleeU, 
it  was  a  great  advantage  that  letter  M  always  meant  the  starboard  division,  namelj, 
certain  ships  belonging  to  a  special  section  of  the  fleet.  That  was  the  onlj  adt 
guide  you  nad. 

paptain  Colohb  :  Perhaps  I  may  be  allowed  to  make  one  remark  in  answer  to 
what  has  been  said.  We  have  employed  two  distinct  modes  of  naming  divisions,  or 
squadrons.  The  squadron  flags  addressing  them,  always  address  that  particalir 
division,  no  matter  what  its  particular  position  may  be.  !uut  when  the  divisions  sre 
spoken  of  in  the  signal,  then  their  local  signification  is  given.  So  you  have  two 
distinct  methods  of  speaking  to  the  divisions  ;  they  are  first,  second,  third,  and  thej 
are  also  named  the  starboard  division,  the  port  division,  and  so  on.  I  may  also  read 
the  second  paragraph  from  Captain  Randolph's  book,  to  which  I  called  attention  ^-- 
"  The  rule  of  giving  way  may  be  a  very  good  rule  for  the  open  road,  but  it  is  no 
"  guide  at  the  moment  of  impending  danger,  if  not  an  embarrassment.  I  can  con- 
"  ceive  it  highly  probable,  that  if  three  people  were  on  the  bridge,  one  would  adm 
**  starboarding,  another  porting,  and  the  third  stopping."  This  is  from  an  oiBcer 
who  has  very  gravely  considered  the  subject,  not  with  reference  to  rams,  but  with 
reference  to  getting  out  of  the  way  of  ships.  They  are,  I  think,  some  of  the  most 
important  wofds  that  I  have  seen  written. 

Lieutenant  A.  Gilmobe  :  I  would  also  remark  upon  the  great  diflerence  there  n 
in  the  classes  of  vessels.  In  the  old  time  of  war  we  had  the  three-decker  and  the 
two-decker,  the  three-deckers  leading  the  van,  and  the  two-deckers  forming  the 
second  line.  Now,  we  have  ^  great  variety  of  vessels,  and  if  our  fleet  went  into 
action  it  could  not  adhere  to  the  order  of  battle.  The  Admiral  would  have  to 
form  a  diflisreut  arrangement.  It  would  be  useless  for  the  "  Warrior "  to  attack 
a  two-gun  turret  vessel,  or  for  the  "  Wivem  "  to  fall  foul  of  such  a  ship  as  tlw 
**  Magenta."  The  fleet  would  have  to  be  arranged  in  such  a  way  as  that  the  shipi 
composing  it  shall  be  able  to  attack  vessels  of  a  corresponding  class. 

Captain  Houston  Stewabt  :  May  I  be  allowed  to  make  one  other  remark  ?  1 
was  much  struck  with  what  Admiral  Ryder  said  about  the  revolutions  of  the  engine- 
I  dare  say  Captain  Pellew  remembers  that  we  had  to  introduce  that  practice  in  the 
Mediterranean  fleet.  I  happened  to  be  Flag  Captain,  and  had  charge  of  the 
"  Marlborough."  I  foimd  I  could  make  nothing  of  it,  until  we  introduced  thii 
system  of  directing  the  number  of  revolutions,  and  the  captains  of  the  other  ship*, 
with  great  success,  adopted  it.  I  dare  say  Captain  Pellew  remembers  how,  afterafe» 
days,  the  ships  manoeuvred  almost  as  one  ship.  Captain  Pellew  will,  in  his  r^J 
perhaps,  refer  to  the  method  of  using  boats  for  the  instruction  of  Officers.  We  older 
hands,  though  we  may  hope  once  more  to  smell  salt  water,  are  right,  I  think,  in  con- 
sidering what  measures  should  be  taken  for  bringing  up  the  young  officers,  so  that 
those  who  are  now  coming  forward  in  the  Service  may  learn  to  manoeuvre  ships  as 
they  now  learn  navigation,  and  every  other  useful  science.  I  would,  therefore,  m* 
Captain  Pellew,  in  lus  reply,  to  give  his  opinion  as  to  the  use  of  boats  for  insfcruc* 
tion ;  because  I  was  really  struck  with  the  great  utility  and  the  facility  of  giving 
instruction  to  the  officers,  as  Sir  William  Martin  did  in  the  Mediterranean,  by  mcaM 
of  boats.  I  am  sure  that  those  midshipmen  and  officers  who  took  any  part  in  ti»e 
manoeuvres,  directly  any  signal  was  made  to  their  ship,  would  have  known  what  was  to 
be  done  j  they  would  not  have  had  the  slightest  necessity  for  thinking  what  they  were 
to  do,  or  where  they  were  to  go.  The  only  thing  they  had  to  do  was  to  manoeuvre  th^ 
ship,  but  how  to  manoeuvre  her,  they  had  learned  before.  I  cannot  see  that  there  would 
be  any  expense  or  trouble  in  employing  boats  for  instruction.  Captain  Colomb  h»| 
told  us  that  the  new  signal-book  is  coming  out.  I  am  sure  it  will  be  a  veir  valuable 
one.     But  why  should  not  the  Captains  of  the  ships  in  the  Channel  squadron  leani 
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numceayrixig  with  boats  as  we  did  in  the  Mediterranean.  We  saw  iyerj  manosuTre 
that  a  fleet  could  perform  : — "  Line  ahead  !  "  "  Line  abreast ! "  &c.,  without  the 
slightest  mistake,  and  after  very  little  trouble.  An  officer  might  learn  this  system  of 
tsctios  from  boats  alone. 

GM)tain  F.  A.  Campbell,  R.N. :  I  can  bear  testimony  to  the  truth  of  what  has 
just  uJlen  from  Captain  Stewart.  It  may  be  thought  that  the  practice  is  not  kept 
up.  It  is  kept  up  in  the  squadron,  at  least  it  was  a  year  ago.  After  Sir  William 
'  Martin's  time,  the  boats  generaUy  assembled  two  or  three  times  a  week,  under 
diffenait  Captains.  It  was,  no  doubt,  an  excellent  school  for  young  officers;  the 
midshipmen,  lieutenants,  and  captains  themselves  learned  a  great  deal  from  it. 
When  under  steam,  if  a  sinial  was  made,  they  knew  at  once  what  they  had  to  do, 
from  perpetual  practice  in  Valetta  and  elsewhere,  under  oars. 

Cs^ptain  Heath  :  It  fully  bears  out  what  I  said  of  the  fears  I  haye,  of  too  much 
science  being  introduced  into  this  practical  business.  My  first  experience  in  learning 
fleet  mancBuvres  was  also  in  boats,  thirty  years  ago  But  if  the  captains  haye  to  go 
into  their  boats  to  learn  the  existing  manosuyres,  why,  you  will  haye  to  rely  in  future 
upon  captains  who  haye  pulled  about  with  your  midshipmen  in  their  boats.  I  mean 
to  say  that  it  is  an  argument  for  keeping  the  thing  as  sunple  as  you  possibly  can.  If 
the  old,  simple  rules  are  not  known  to  the  captains,  how  aire  the  new  and  more 
intricate  rules  to  be  known  to  them  P 

Captain  Fbbmahtlb  :  I  do  not  think  the  old  rules  were  yery  simple.  They 
were  rather  complicated ;  they  were  obliged  to  be  complicated  on  acoount  of  the 
sails,  and  of  those  that  were  put  in  afterwards  for  use  under  steam — ^namely,  begin- 
ning from  0  up  to  100 ;  I  think  there  were  30  or  40  of  them.  I  only  speak  from 
memory ;  there  were  yery  few,  and,  if  I  may  presume  to  say  so,  I  do  not  think  they 
were  particularly  well  put  together. 

Captain  Pexlew  :  Captain  Stewart,  in  a  yery  flattering  manner,  has  asked  me  to 
gire  my  opinion  about  the  use  of  boats  for  the  purpose  of  teaching  the  manceuyring 
of  the  fleet.  You  learn  a  great  deal  from  boats  ;  a  great  deal  in  the  way  of  practioQ 
experience.  Of  course  it  was  easier  in  the  Mediterranean,  where  you  haye  no  tides^ 
and  generally  calm  weather,  than  it  would  be  in  our  harbours  at  home ;  though  I  haye 
no  doubt  we  could  get  the  time  in  the  sununer  to  do  it. 

The  Chairman  :  I  think  we  all  row  in  the  same  boat.  With  few  exceptions  we 
do  not  know  much  about  the  subject,  because  we  haye  not  had  the  opportunity  of 
learning  it.  I  am  sorry  that  with  all  our  zeal  we  haye  such  a  small  attendance  of 
Naval  Officers  to  listen* to  Captain  Pellew's  able  and  interesting  paper.  I  compliment 
him  upon  the  yery  able  manner  in  which,  in  a  small  compass,  he  has  told  us  a  yerj 
great  deal. 
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LECTUEE. 


Friday,  April  12th,  1867. 

Major  General  Sir   VINCENT   EYRE,    K.C.S.L,    C.B.,    RJL,  in 

the  Chah*. 


THE  UMBEYLA  CAMPAIGN. 
By  Captain  Fosbery,  W.C.,*  Her  Majesty's  Bengal  Staff  Corps. 

The  Chairman  :  I  have  much  pleasure  in  introducing  to  you  Captain 
Fosbery,  who  will  read  us  a  paper  on  the  Umbeyia  Campaign,  in 
which  he  bore  so  distinguished  a  part  as  to  earn  the  decoration  of  the 
Victoria  Cross.  Although  a  subject  of  four  or  five  years'  standing,  I 
have  no  doubt  it  will  be  found  to  contain  some  novel  features  most 
interesting  to  the  present  audience. 

Captain  Fosbery  :  I  should  have  hesitated  to  accept  the  kind  and 
flattering  invitation  given  me  to  address  you  to-day,  had  it  not  been 
for  some  considerations  which  I  will,  if  you  please,  briefly  lay  before 
you. 

My  hesitation  was  caused  by  distrust  in  my  own  power  of  teUing 
the  story  of  this  campaign  as  it  should  be  told.  I  felt  that  in  the  short 
space  of  an  horn-  it  would  be  most  diflBcult  to  fill  in  those  details  which 
give  life  and  reality  to  the  fossil  remains  of  a  despatch  or  blue  book, 
and  general  interest  to  figures,  only  to  be  exhumed  from  those  diflScult 
strata  by  some  imusually  patient  explorer. 

On  the  other  hand,  I  reflected  that  the  story  contained  maDj 
episodes  of  interest  to  every  soldier ;  and  that  were  it  told,  however 
imperfectly,  some  valuable  political  and  military  lessons  might  yet  be 
drawn  from  it ;  some  more  wide-spread  interest  not  .unworthily 
excited  in  scenes  where  have  been  gained  the  experiences,  formed 
the  reputations,  or  dug  the  graves  of  some  of  England's  ablest  soldiers ; 
some  attention,  drawn  perhaps  also  to  considerations  which,  unknown  or 
imheeded  now,  may  by-and-bye  force  themselves  (and  terribly,  too, 
should  we  be  unprepared)  on  the  attention  of  the  entire  nation. 

India  for  England,  as  Algeria  for  France,  has  been  aptly  called  the 
nursery  of  soldiers,  but  whilst   France  has  kept  her  whole  araiy 

•  Now  Major  Foibery. — Ed. 
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iastracted  in  the  lessons  learned  in  that  nursery  by  a  portion  of  it,  we 
hare  neglected  on  our  part  to  do  the  like.  A%eria  gave  France  her 
Zouaves  and  Spahies ;  ner  military  rifle  was  invented  for  its  conquest ; 
the  tentas  d'abriwere  devised  to  lighten  the  equipment  of  her  flying 
columns ;  and  an  admirable  system  of  mountain  artillery  and  military 
train,  so  organised  as  to  unite  rapidity  of  movement  with  efiiciency  in 
action.  A  hundred  other  military  improvements,  thus  originated,  have 
pervaded  her  entire  army  to  its  ^preat  and  lasting  benefit. 

Few  French  officers  of  standmg  are  ignorant  of  the  tactics  to  be 
adopted  in  an  Arab  campaign,  or  of  the  methods  of  maintaining,  moving, 
and  fighting  with  success  a  column  in  that  difficult  country.  Their 
artiQeiy,  commissariat,  and  transport  also  are  always  ready  for  instant 
and  protaracted  servioe. 

Comparatively  few  English  officers  know  what  Indian  mountain 
fighting  means ;  the  remamder,  when  brought  face  to  face  with  a  brave, 
oomerous,  and  formidable  enemy,  on  ground  very  different  from  the 
vaDeys  of  Aldershot,  or  the  plains  where  so  many  of  our  triumphs 
have  been  won,  are  apt  to  find  the  ordinary  regulations,  manuals,  and 
drill  books  less  than  what  is  necessary  for  immediate  success.  English 
courage  and' English  resources  eventually  win  the  day,  but  both  courage 
and  resources  are  often  wasted  in  the  winning.  Ttue,  we  have  men 
such  as  Neville  Chamberlain,  Reynel  Tajdor,  Wilde,  Vaughau,  Green, 
Probyn,  Eeyes,  Brownlow,  and  others,  whose  very  names  are  a  terror  to 
the  tribes  with  whom  we  are  continually  in  contact ;  but  they  are  so,  not 
merely  because  they  are  brilliant  soldiers  or  diplomatists,  but  because 
they  possess  a  special  knowledge,  not  possessed  b^  the  rest  of  our 
Services ;  an  experience,  too,  which  unhappily  dies  with  them. 

It  may  be  objected  Uiat  the  Umbeyla  campaign  was  a  little  war — 
oiDB  of  those  little  wars  we  occasionally  wage,  which  attracted  the 
attention  of  not  one  man  in  a  hundred  in  England ;  and  further,  that  the 
soldiers  present  were  sufficient  for  it.  To  this  I  would  venture  to  reply, 
that  ere  its  conclusion,  the  movement  of  troops  in  support  extended 
to  Meerut,  more  than  400  miles  from  the  scene  of  action ;  that  it  caused 
a  most  grave  excitement  in  Asiatic  minds  from  Calcutta  to  Cabul,  and 
beyond  it ;  imd  that  towards  the  end  of  December,  1863,  on  this  account 
alone,  there  were  no  less  than  25,000  men  in  motion  west  of  the 
Jh^um,  whilst  36  British  officers  and  nearly  1,000  men,  were  killed  or 
wounded,  during  the  course  of  the  operations.  Besides  this,  in  a 
country  ruled  by  the  sword,  no  war  can  be  a  little  one  whose  i-esult 
win  certainly  decide  the  attitude  of  the  warlike  tribes  outside  a  frontier 
of  hundreds  of  miles  in  length,  and  possibly  excite  to  action  the  tens 
of  thousands  of  secretly  hostile  fanatics  within  it ;  both  issues  huDg  on 
the  conduct  of  this  Umbeyla  war,  and  account  for  the  anxieties  of 
some  of  the  highest  authorities  in  India.  Nor  was  it  successfully 
concludbd,  but  by  the  determined  attitude  of  Sk  Neville  Chamberlain, 
who  (like  Nelson)  would  not  be  recalled;  of  Sir  Hugh  Eose,  who, 
approving  his  determination,  vigorously  supported  him  by  a  most  rapid 
and  effective  concentration  of  troops ;  and  nnally,  by  the  decisive  action 
of  Sir  William  Denison,  who  on  his  arrival,  steadied  the  councib  of  the 
admiiu8tnhti(^  and  in  his  concise  and  able  minute,  pointed  out  clearly 
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enough,  the  disastrous  results  of  hesitation,  failure,  or  retreat.  But  if 
this  war  reall j  involved  such  great  results  as  it  may  be  shown  it  did ; 
if  similar  expeditions  are  to  be  again  undertaken  (on  a  continually 
increasing  scale),  and  should  it  not  be  impossible  that  we  may  become 
eventually  engaged  in  very  extensive  operations  in  these  same  moun- 
tains for  the  very  maintenance  of  our  Indian  supremacy ;  then,  it 
cannot  but  be  well  to  draw  attention  to  points,  the  careful  considera- 
tion of  which,  may  materially  influence  our  success.  On  these  grounds, 
therefore,  I  venture  to  deliver  this  lecture,  asking  you  to  bear  with 
its  many  imperfections. 

After  a  brief  description  of  the  locale  of  the  war,  its  causes,  and  the 
enemy  agamst  whom  it  was  fought,  I  propose  to  consider  its  plan, 
conduct,  and  results,  and  conclude  by  drawing  attention  to  such  con- 
siderations as  seem  most  worthy  of  attention. 

In  doing  this,  I  will  if  you  will  permit  me,  here  and  there  quote 
from  descriptions  of  my  own,  written  at  the  time,  and  repeat  occa- 
sionally such  opinions  then  expressed,  as  have  not  needed  modifications 
by  the  light  of  knowledge  subsequently  obtained. 

I  must  further  express  my  great  obhgations  to  Colonel  Adye's  able 
resume,  entitled  Sittana,  and  to  the  sketches,  photographs,  and  plans 
which  he  has  kindly  permitted  me  to  copy. 

The  ostensible  cause  of  this  war  was  the  insolent  conduct  of  a  body 
of  Hindostanee  Mussulmen,  fanatics  of  the  Wahabee  sect,  under  chiefs 
•  named  Moolvie  Abdoola  and  Syud  Mobaruck  Shah.  This  body  of  men, 
recruited  from  lower  Bengal, -and  further  strengthened  by  the  presenw 
of  rebel  sepoys,  who  had  escaped  their  just  chastisement  at  the  time  of 
the  great  mutiny,  had  taken  up  their  residence  at  Mulkah,  a  town  on 
one  of  the  lower  spurs  of  the  Mahabun  mountain,  or  "  hill  of  the 
mighty  forest,"  as  its  name  stands  translated  into  English.  This 
Colony,  whose  earlier  history  is  well  told  in  Cunningham's  history  of 
the  Sikhs,  until  the  year  1858,  had  been  placed  at  Sittana,  within 
sight  of  our  frontier  (the  opposite  bank  of  the  Indus).  Prom  this  point 
they  crossed  the  river  by  night,  hanied  our  villages,  drove  off  our  cattle, 
and  carried  away  the  wealthiest  men  for  ransom  into  the  fastnesses  of  the 
hill.  This  became  unendurable,  and  in  that  year  a  force  was  placed 
under  the  command  of  Sir  Sidney  Cotton  for  their  chastisement. 

Crossing  the  river,  he  captured  and  burned  the  village,  and  bound  by 
treaty  the  smToimding  tribes,  to  prevent  the  return  of  the  colony 
who  had,  with  few  exceptions,  escaped.  They  soon  built  a  new 
town  at  Mulkah,  in 'the  heart  of  the  Mahabun,  and  for  a  time  remained 
quiet.  But  it  was  well  known  to  our  frontier  men,  that  the  behaviour  of 
this  colony,  placed  beyond  our  borders,  was  but  the  manifestation  of 
the  sentiments  of  the  fanatics  within  it,  by  whose  contributions  it  was 
maintained,  and  by  whose  orders  it  acted ;  and  the  Umballa  Statr 
trials  of  1864  showed  conclusively  how  widely-spread  was  the  con- 
spiracy, how  perfect  was  the  organisation,  and  how  well  prepared  the 
treason  of  those  who  planted  this  thorn  in  our  side. 

It  might  Tiave  been  well  to  have  let  them  live  as  a  political  barometer. 
had  this  been  the  only  point  in  question — two  thousand  enemies,  more 
or  less,  being  of  little  consequence  to  our  Indian  Army.    But  when 
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they  returned  from  their  town  of  Mulkah  to  Sittana,  and  com* 
menoed  plundering  on  our  territpries,  drilling  on  the  one  side 
of  the  Indus,  and  firing  at  our  troops  on  the  other,  it  became  evident 
that  something  must  be  done. 

This  conduct  did  not  only  mean  that  some  few  fanatics  were 
getting  troublesome,  but  it  meant  also  that  the  tribes  on  our  border 
were  becoming  careless  of  treaty,  and  defiant  of  our  power,  and  might 
aay  day  join  in  the  depredations,  and  share  the  plunder  of  the  lawless 
colony,  all  participations  in  whose  actions,  however,  they  as  yet  dis- 
avowed. It  also  meant  that  a  disaffection  was  spreading  within  our  own 
territories,  and  as  we  had  not  then  the  clue  to  the  soul  of  the  ques- 
tion, it  became  necessary  to  apply  an  adequate  punishment  to  tte  body 
represehted  by  this  Sittana  colony,  and  act  on  mind,  as  has  been  so 
often  done  before,  by  dealing  with  matter. 

The  question  then  arose,  how  were  they  to  be  reached  and  effec- 
tively punished,  placed  as  they  were  in  the  immediate  neighbourhood 
of  powerful  tribes,  whom  it  was  undesirable  to  provoke,  and  with 
whom  they  might  take  sanctuary  and  so  escape.  A  glance  at  the 
plan  of  the  position  they  occupied  will  show  the  difficulties  under 
which  we  laboured. 

Mulkah,  their  settlement,  was  most  strongly  situated  in  a  cup,  or 
hollow,  high  on  one  of  the  spurs  of  the  great  Mahabun  mountain. 

This  mountain,  by  some  supposed  to  be  the  Hill  Aoruos,  which  cost 
Alexander  the  threat  more  than  two  years  of  fighting  and  a  large  pro- 
portion of  his  army,  is  situated  in  a  bend  of  the  Indus,  isolated 
from  the  remainder  of  the  chain  of  hills,  on  the  one  side  by  the 
Chumla  valley,  and  on  the  other  by  the  plains  of  the  Eusofzaie, 
our  proposed  base  of  operations.  Could  it  be  possible  then,  without 
serious  resistance,  to  gain  the  line  of  the  Chumla  Valley  holding 
the  Eusofzaie,  as  we  did,  on  the  one  hand,  and  the  fords  of  the  Indus 
on  the  other,  the  colony,  and,  as  we  hoped,  the  war,  would  be  confined 
to  this  comer;  and  to  the  attitude  assumed  by  its  tribes,  the  Koodookehl 
&Qd  Judoons,  which  would  almost  certainly  be  hostile,  the  force  to 
he  sent  against  them  could  afford  to  be  indifferent. 

Not  so  as  to  the  other  tribes,  however,  who  were  warlike,  numerous, 
and  formidable,  the  best  swordsmen  and  the  best  marksmen  on  the 
frontier  and  but  few  amongst  whom  had,  from  past  experience,  learned 
to  respect  our  military  power,  or  dreamed  of  the  extent  of  our  resources. 
With  the  Boneyr  tribe,  indeed,  we  had  been  always  on  good  terms, 
and  with  them  our  line  of  route  would  bring  us  most  nearly  in  contact. 
But  it  soon  became  known  that  the  colony,  hearing  of  what  was  pro- 
hably  in  store  for  them,  had  sent  out  emissaries  amongst  the  tribes  for 
the  puipose  of  arousing  the  fanaticism,  always  latent  in  the  mind  of 
every  Ma^omedan,  however  lax  his  religion,  and  the  fears  and  jealou- 
sies of  a  naturally  suspicious  and  jealous  race.  There  was  an  excite- 
ment amongst  them  which  might  possibly  be  allayed,  but  on  the  other 
band,  easily  increased  into  active  hostility.  Fanaticism,  moreover,  is 
one  of  the  most  capricious  as  well  as  the  most  formidable  of  human 
motives.     . 

The  problem,  therefore,  was  to  reach  the  Chunda  Valley  with  as 
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little  offence  to  any  one  as  possible,  having  done  which,  ereiy  hour^s 
march  would  remove  us  further  and  further  from  those  to  whom  it  w» 
inexpedient  that  offence  shoijd  be  given.  Thane  were  two  ways  ci 
doing  this,  either  by  the  Durrun  pass  or  that  of  Umbeyla,  The 
use  of  the  Durrun  pass,  from  the  nature  of  the  country,  would  entail 
more  labour  on  the  troops.  That  of  the  Umbeyla  offered  a  greats 
offence  to  the  tribes  with  whom  we  desired  to  remain  on  good  terms,  forit 
was  the  one  communication  between  the  £ey  of  the  Boneyr  cotmtry  and 
the  plains  below,  and  the  Goroo  Mountain,  which  rose  from  the  stream 
at  the  bottom  of  the  pass,  to  a  height  of  6,000  feet  on  its  northern  mde 
was  exclusively  theirs,  while  the  pass  itself  they  considered  exdnsivdy 
their  own  also.  That  we  had  foreseen  this  difficulty,  was  proved  l^ 
the  means  taken  to  overcome,  or  rather  get  round  it. 

The  force  to  be  employed,  consisted  of  some  5,600  men  of  all  anus, 
including  the  71st  Highlanders,  101st  Bengal  FusiHers,  half  batteiy  of 
Royal  Artillery,  under  Captain  Griffin,  me  Huzara  and  Peshawnr 
Mountam  Train  guns,  100  sabres  of  Colonel  Probyn's  famoira  regiment 
of  Horse,  100  of  the  Guide  Cavalry,  4  regiments  of  Pnnjaub  Infantiy, 
1  of  Goorkahs,  and  the  32nd  Bengal  Native  Infantry.  It  assemHed  9i 
Nowakilla,  in  the  Eusofzaie,  on  the  12th  of  October,  1863,  sad  GeiienI 
Sir  N.  Chamberlain  assumed  the  command  on  the  17th. 

The  greatest  secrecy  was  observed,  not  as  to  its  objects,  but  as  to 
the  means  to  be  taken  for  attaining  them. 

The  Durrun  Pass  had  been  the  one  selected  by  Sir  Sidney  Cotton  for 
an  expedition  into  the  Mahabun  in  the  year  1856.  It  was  but  six 
miles  distant  from  the  camp  at  Nowakilla,  and  through  thelribes  pre- 
pared for  defence  at  both  points,  it  was  natural  that  tiiey  should 
suppose  we  would  select  this  one  in  preference  to  the  other. 

In  order  to  confirm  them  in  this  opinion,  a  smaU  force  under  Major, 
now  Colonel,  Keyes  was  sent  to  encamp  opposite  its  mouth,  and  thi» 
manoeuvre  was  instantly  followed  by  a  concentration  of  the  enemy,  wbo 
began  stockading  the  pass,  and  showed  themselves  in  large  nambets 
on  the  hills  flanking  it.  On  the  night  of  the  19th  October,  Grenenl 
Chamberlain  broke  up  his  camp ;  and  transmitting  orders  to  Ookxiel 
Keyes  to  join  him  at  Pemouli,  and  a  proclamation  to  the  Bonejr 
tribe,  assuring  them  of  our  friendly  intentions  towards  themselves,  be 
marched  on  Roortum  Bazaar,  en  rottte  for  Umbeyla. 

His  march  was  well  contrived,  a  description  of  it  therefore  ma^y  BOt 
be  uninteresting.  A  night  march  is  always  an  uncertain  and  txyte 
thing;  but  by  forethought  and  good  management,  the  troubles  d 
this«were  reduced  to  a  minimum ;  still  it  had  its  disadvantages.  Ii 
night  marching,  there  is  always,  first  of  all,  the  difficulty  of  geixtia^ 
clear  of  camp.  In  India  it  is  a  scene  of  most  extraordinaiy,  and  ai 
first  apparently  hopeless  confusion.  The  groaning  of  camels,  the  im- 
pariiamentary  language  of  men  who  break  their  shins  against  teit 
pegs,  or  tumble  over  ropes,  the  shouts  of  those  unfortunates  who 
have  lost  their  regiments,  horses,  or  servants  in  the  daitee^  mixed 
up  with  the  blows  of  mallets  on  the  tent  pegs,  and  words  of  commaai 
from  every  possible  direction,  make  a  din  that  must  be  heard  to  to 
appreciated ;  even  after  the/a/?  in  and  when  every  man  is  in  his  j  ' 
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the  guides  aie  generally  missing,  and  on  this  occasion  were  so,  long 
enough  to  deserre  the  fervent  blessings  of  the  entire  force,  which  they 
duly  reoeived  as  they  went  to  the  front. 

At  last  the  advance  sounded,  Field  Officers  mounted,  the  British 
subaltern  threw  away  his  dieroot  and  f dl  in,  and  the  long  column  was 
off,  steering  to  the  N.N.K,  through  a  dark  and  cloudless  night,  and 
feeling  its  way  at  the  rate  o{  some  two  and  three-quarter  mileis  an 
honr.  The  night  was.  cold,  and  the  wind  from  the  hills  bitter  and 
piercing.  The  road,  a  village  track  at  best,  gradually  became  merged 
in  fields  and  cultivation.  But  presently,  at  half  a  mile  distance,  a 
brighrt  li^t,  like  a  star,  flashed  out,  and  gradually  grew  larger  Mid 
brigl^er,  and  on  this  the  march  was  dir^sted.  As  we  advanced,  a 
second  and  a  third  appeared  at  regular  distances.  The  first  soon 
resolved  itself  into  a  blazing  fire  of  dry  thorns,  sheltered  by  a  mat 
screen  from  the  wind  and  the  view  of  the  hills.  Bound  it  were  seated 
dome  four  or  ^ye  gipsy  ^looking  men.  These  rose  as  tiie  force  came 
up,  and,  shaking  back  their  long  hair,  gassed  in  undisguised  wonder  at 
the  great  moving  dead  of  dust,  out  of  which  flashed  into  their  circle  of 
light,  now  the  long  teams  and  bright  appointments  of  the  heavy  field 
battery,  now  the  red  coats  and  white  helmets  of  the  British  line,  the 
Khaki  uniforms  of  the  frontier  force,  or  the  blue  turbans  and  glittering 
lance  points  of  Probyn's  horse.  Then,  as  the  last  of  the  column 
passed,  they  turned  and  dashed  out  the  fire,  whilst  another  and  another 
springing  up  beyond,  defined  the  distant  road,  and  guided  the  foroe 
fmm  light  to  h^t  till  the  morning.  Here  and  there  a  deep  sandy 
ravine  oocurred,  when  strong  working  parties  of  Europeans,  with  drag 
ropes.  Tan  the  guns  down  and  up  the  steep  banks,  and  kept  all  gomg. 
At  last  came  the  chill  wind  that  always  precedes  the  first  streak  of 
day,  00  well  known  to  every  one  who  has  marched  by  night  in  India ; 
then  a  greyish  li^t,  and  uie  first  note  of  some  wild  bird  from  the 
jangle,  and  then  the  jagged  hill  line  began  to  show  out,  high  against 
the  eastern  sky,  like  a  ruined  wall,  seemingly  close  to  us.  Presently 
the  day  broke,  the  force  mounted  a  long  slope,  and  halted  in  echelon  of 
regiments  on  high  ground  above  Ro^tum  Bazaar,  having  travelled 
about  eleven  and  a  half  miles  since  starting.  After  a  hasty  meal 
and  deliberate  pipe,  we  were  off  again,  leaving  the  round  towers 
and  mud  walls  of  Roostum  to  the  left,  and  changing  direetion  more  to 
the  eastward,  we  pushed  Hirough  the  lower  grounds  towards  the  base 
of  the  hnis.  These  soon  began  to  close  in  on  either  hand.  A  glance 
to  the  light  showed  us  the  baggage  of  Keyes*  column  windmg  through 
an  opemng  in  the  lower  range,  aiui  looking  picturesque  enough  in  the 
blue  mist^  air  of  the  early  morning.  At  last  we  entered  a  long,  broad 
vaDey,  which  narrowed  gradually  as  we  proceeded,  till,  after  crossing  a 
small  dear  stieam  at  Surldiowa,  we  were  fairly  in  the  mouth  of  the 
Umbeyla  Pass. 

The  pass  proved  to  be  nine  miles  in  length,  and  was  for  the  last 
portion  oi  it,  intricate  and  difficult.  Nor  was  it  possible  to  m»ntain 
much  miUtonr  order,  except  at  the  very  slowest  pace.  Hero  was  seen  a 
mule  being  dugout  of  a  crevice  by  sappers,  while  H.  M.  Infantry  halted 
and  swore  at  On  dday :  there  a  jamb  of  mountain  train  ammunition 
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or  stores,  the  beasts  kickmg  and  screaming  twenty  deep  in  an  angle 
of  the  water.  Now  a  few  inexperienced  men  would  pnsh  forward  in  a 
likely  direction  on  the  flanks,  and  being  brought  up  by  impenetrable 
jungle,  or  the  edge  of  a  precipice,  retom  growling.  Then  a  block 
woSd  occur  to  the  front,  when  the  entire  force  sat  down  to  drink  cold 
water  or  smoke  the  pipe  of  patience.  Fortunately  there  were  none  to 
hinder.  Had  the  enemy  occupied  in  any  force  any  one  of  the  for- 
midable defensive  positions  which  the  pass  offered,  there  might  have 
been  trouble;  for  once  a  false  alarm  of  fighting,  to  the  front,  showed  how 
difficult  it  would  have  been  to  have  united  the  troops  in  any  part  of  de 
pass  for  attack  or  resistance.  But  the  brunt  of  what  httle  fitting  took 
place,  had  been  borne  by  the  advanced  column,  who  had  crowned  tiie 
heights  on  both  sides  of  the  gorge,  and  proceeded  according  to  the 
established  rules  of  mountain  warfare. 

As  the  hills  bounding  the  road  were  frequently  intersected  at  right 
angles  by  almost  impassable  ravines,  it  was  at  first  sight  a  puzzle  to 
us  how  this  was  managed  so  quickly  and  efficiently  as  to  keep  the 
leading  column  well  in  advance  of  those  that  followed,  and  the  pas» 
at  the  same  time  entirely  free  for  them. 

The  process  was  pretty  and  soldierlike :  two  of  the  leading  oompanieB 
were  pushed  up  on  either  flank,  the  enemy  if  disposed  to  be  trouble- 
some, got  a  shell  from  the  mountain  train,  then  the  infantry  charged, 
and  cleared  them  out,  and  that  pair  of  hiUs  was  safe.  Coming  down 
at  their  leisure,  the  men  fell  in  in  rear  of  the  colunm,  whilst  two 
more  companies  ascended  the  next  hills  in  then-  turn  and  covered  the 
advance,  which  was  steady  and  well  conducted,  as  might  have  beoi 
expected  from  its  leaders.  At  last  the  force  reached  and  occupied 
the  most  formidable  gorge  of  the  pass,  at  that  point  whence  its  streams 
flow  two  different  ways,  to  the  i-ear  to  join  the  Oabul  River,  to  the 
front  to  traverse  the  Chumla  Valley  and  fall  into  the  Indus  under  the 
dark  shadows  of  the  black  mountain.  Then  however  the  march  ended, 
neither  guns,  commissariat,  or  baggage  having  arrived ;  nor  was  all 
fully  up  imtil  four  days  afterwar(&.  Those  four  days  were  suflSdent 
to  complete  the  combinations  and  assemble  the  forces  of  the  tribes 
whom  the  route  chosen,  had  exasperated,  and  the  two  miles  of  that 
march  unfinished  on  the  2l8t  of  Ootober,  remained  so  until  the  16tb 
of  December,  two  months  later. 

,  Pending  however  the  arrival  of  the  baggage,  on  the  22nd  of  Octobffj 
General  Chamberlain  sent  out  a  party  of  cavalry  under  Colonel  Probyn. 
to  reconnoitre  in  the  plains  beyond,  sappers  to  improve  the  road  by 
which  the  force  was  to  reach  them,  and  a  regiment  of  infantry  to 
occupy  the  pass  in  front  during  both  operations.  The  cavalry  avoiding 
the  village  of  Umbeyla,  which  practicably  though  not  geographically 
belonged  to  Boneyr,  took  the  southern  side  of  the  plain  and  proceeded 
as  far  as  Kagah  without  resistance,  finding  the  road  practicable  for 
troops  of  all  arms.  On  their  way  they  perceived  large  bodies  of  tiie 
tribes  assembled  at  the  Boneyr  pass,  who  however  professed  their  in- 
tentions to  be  peaceable  unless  an  attempt  should  be  made  to  enter 
their  pass  or  country. 

The  time  occupied  in  tlte  reconnaissance  however  was  sufficiOTt  to 
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change  their  resolutions,  and  on  the  return  of  the  cavalry,  Colonel 
Probyn  found  himself  opposed  by  a  considerable  body  of  the  enemy, 
posted  in  strong  ground  to  dispute  his  return.  He  therefore  on  their 
commencing  to  fire,  at  once  charged  them  vigorously,  cutting  his  way 
through  them  and  went  up  to  camp.  The  sappers  and  the  20th  Native 
Infantry  then  became  engaged,  and  Colonel  Brownlow  was  followed  in 
die  dark  and  difiScult  ravine,  by  a  large  body  of  the  enemy,  who  not 
only  fired  continually,  but  closed  with  the  rear  guard,  sword  in  hand,  at 
every  moment. 

Two  miles  of  this  work  brought  him  to  the  pickets  of  the  camp,  and 
these  in  their  turn  becoming  engaged,  a  heavy  night  attack  followed, 
bkxxl  was  shed  on  both  sides,  and  we  were  at  once  committed  to  a 
war  with  the  tribes,  of  which  no  one  could  guess  the  extent.  To  have 
advanced  now  would  have  been  to  abandon  the  line  of  conununication 
by  the  Umbeyla  pass  to  the  mercy  of  the  Boneyr  tribe.  And  to 
take  the  line  of  the  Chumla  Valley  after  abandoning  it,  would  have 
been  to  place  the  force  between  the  Boneyr  tribe  and  their  i^es  on  the 
one  hand,  and  the  tribes  of  the  Mahabun  on  the  other,  with  an  unknown 
conntry,  whose  physical  difficulties  had  already  been  found  to  be  for- 
midable enough,  increased  ten-fold  by  the  hostility  of  these  tribes  in  rear. 

The  Umbeyla  pass  was  said  by  those  who  had  seen  both,  to 
be  more  formidable  than  that  terrible  Khyber  pass  so  disastrous  to 
the  army  of  Cabul;  the  Mahabun  mountain  was  absolutely  un- 
known. Under  these  drcumstances  General  Chamberlain  decided, 
and  doubtless  most  wisely,  to  maintain  his  conmiunications  with  his 
base,  and  suffering  himself  to  be  attacked  where  he  stood,  to  ^ve  the 
tribes  a  proof  of  our  power,  which  should  convince  them  of  the  help- 
lessness of  long  withstanding  it.  He  accordingly  took  up  a  position 
on  the  crest  of  the  pass,  and  pushed  up  outposts  on  his  fianks  on  either 
ude,  giving  orders  that  these  posts  should  be  strengthened  by  stock- 
ades or  breastworks  as  far  as  possible.  He  also  ordered  up  the 
troops  necessary  for  keeping  open  his  communication,  and  placing  his 
gnns  in  position,  remained  for  a  time  on  the  defensive. 

The  situation  was  truly  a  peculiar  one.  The  small  portion  of  the  pass 
occupied  by  the  force  (about  200  yards  in  width  at  that  point),  and 
tilled  with  huge  rocks  in  every  direction,  was  dominated  on  both  sides 
by  almost  precipitous  hills ;  1,500  feet  up,  the  distance  between  them 
was  only  800  yards,  which  gives  a  fair  idea  of  their  sharp  angle  of 
ascent. 

From  below,  the  ridges  immediately  commanding  the  camp  were 
plainly  visible,  and  on  these  it  was  proposed  at  first  to  establish  out- 
posts, but  on  reaching  these  points,  it  was  discovered  that  they  in 
their  turn  were  dominated  by  strong  positions  further  up  in  the  hills, 
and  it  thus  became  necessary  to  push  post  after  post,  into  the  moun- 
tains one  either  hand  until  the  process  was  only  stopped  at  the  Eagle's 
Nest,  on  the  left  flank,  and  the  Crag  picket  on  the  right  by  the  im- 
possibility of  adequately  relieving  or  supporting  the  trooos  at  greater 
distances.  As  it  was,  no  relief  from  below  could  reacn  the  Crag 
picket  in  less  than  45  minutes,  nor  the  Eagle's  Nest  in  less  than  one 
hour  from  the  time  of  leaving  the  camp  below,  and  as  these  posts  were 
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invifiible  from  thence,  assistance  when  required  mast  be  sent  for,  whicb 
practieallj  doubled  the  distance. 

Roads  too  had  to  be  made  to  connect  these  posts  and  breastworks 
for  their  defence,  and  the  work  entailed  great  fatigue  on  a  large  pro- 
portion of  the  force. 

Bnt  whilst  the  inefficiency  of  his  carriage,  toge&er  with  the  nnfor- 
seen  difficulties  of  the  pass  had  so  far  thrown  oat  the  General'^  calcu- 
lations, as  to  place  him  in  an  almost  purely  defensive  position,  the 
dangers  of  that  position  were^unfortunately  augmented'!:^  the  natore 
of  the  defences  constructed.  When  timber,  earth,  or  stone  is  available 
in  large  quantities,  it  ought  not  to  be  difficult  on  favourable  ground  t() 
throw  up  such  a  defence  as  might  be  held  against  any  en^ny  unpro- 
vided with  artillery. 

The  examples  we  have  seen  of  Bootaneese  bamboo  forts,  Burmese 
stockadesy  or  New  Zealand  pahs,  show  that  the  merest  savages  know 
how  to  do  this,  and  to  do  it  well.  We  however,  as  a  rule,  I  fear, 
neglect  such  precautions,  and  over-confident  in  our  arms  and  courage. 
often  content  ourselves  by  placing  the  smallest  and  most  unscientific 
obstacles  between  ourselves  and  our  enemies.  The  slight  dry  stone 
walls  at  first  built  here,  barely  covered  their  defenders  from  the  enemy's 
fire,  in  some  cases  the  troops  inside  could  scarcely  fire  over  them,  in 
others  the  enemy  could ;  fiank  defence  on  the  one  hand,  and  d^lade 
on  the  other  were  almost  entirely  neglected. 

These  little  posts  were  too  often  constmcted  rather  with  regard  to 
the  immediate  presence  of  materials  and  natural  form  of  the  gronnd, 
than  io  its  defence,  and  the  garrisons  who  occupied  them  suffered 
accordingly.  The  Eagle's  Nest  picket  lost  half  ite  garrison  from  the 
enemy's  fire  during  four  hours  from  these  causes  alone,  and  the  Ciag 
picket,  though  strongly  garrisoned,  was  twice  taken  by  the  enemy, 
simply  because  no  Banking  fire  on  any  one  of  its  faces  was  provided 
for.  The  moment  such  fire  was  obtained  by  building  of  a  triffing  out- 
work, the  enemy  ceased  at  once  to  attempt  it. 

We  are  strong,  well  armed,  and  well  disciplined,  and  knowing  our- 
selves to  be  so,  we  are  too  apt  to  forget  that  fanaticism,  the  elan  of  a 
body  of  men  who  are  content  to  die  for  one  good  blbw  at  their  enemy, 
will  often  give  them  for  a  moment  a  superiority  over  the  best  troops 
in  the  wodd. 

It  has  often  been  asked  why  do  tyrants  so  rarely  die  by  the  hand  of 
the  assassin.  The  answer  is  simply  because  no  conspirator  can  be 
found,  notwithstanding  all  professions  to  the  contraiy,  who  will  tmder- 
take  to  fire  the  shot  or  plant  the  dagger,  with  the  dear  understandiBg 
that  his  death,  without  hope  of  escape,  must  follow  the  next  instat. 
All  hope  to  get  off  somehow,  and  the  act  of  looking  back  mars  the 
enterprise. 

But  amongst  the  fanatics  of  India  you  will  find  hundreds  of  men  who 
will  band  themselves  together  with  the  very  purpose  and  intention  of 
gaining  a  death  at  your  hands,  so  long  as  they  can  kill  you.  They 
accept  and  triumph  in  the  death  itself,  without  arriere  pena^  of  any 
kind,  and  thus  become  enemies  not  to  be  despised  by  the  most  skilful 
»nd  bravest  soldiers. 
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Of  this  character  were  some  of  those  who  opposed  the  force  under 
General  Chamberlain,  and  to  their  reckless  bravery  are  to  be  attributed 
many  of  the  casualties  that  took  place.  In  some  instances  they  actually 
clutched  the  muzzles  of  the  cannon,  cutting  desperately  at  the  gunners, 
in  others  they  threw  themselves  fearlessly  at  the  slight  breastworks, 
leaping,  sword  in  hand,  amongst  their  defenders,  and  either  becoming 
the  leaders  of  a  successful  assault^  or  dying  the  glorious  death  they 
fairly  earned. 

On  the  26th  of  October;  the  enemy  attempted  the  extreme  right  of 
compj  but  were  detected  in  the  act  by  Colonel  Keyes,  who  soon 
after  dayhght  took  the  initiative,  and  drove  them  along  the  crest  of  the 
ridge  from  one  position  to  another,  until  they  finally  took  post  at  a 
place  known  afterwards  as  the  Conical  EQll.  As  they  were  in  great 
force  and  he  had  but  200  men,  he  halted  on  the  ridge  opposite,  at  a 
distance  of  about  650  yards,  and  sent  to  camp  for  reinforcements.  These, 
consisting  of  mountain  train  guns,  European  marksmen,  and  a  Goorkah 
regiment,  owing  to  the  distance,  did  not  arrive  until  nearly  two  o'clock. 

The  range  of  the  enemy's  position  having  been  then  ascertained  by 
means  of  ride  shell,  and  fuzes  cut  and'  adjusted  accordingly,  marksmen 
were  placed  in  position,  and  given  their  distance ;  the  guns  masked  by 
sections  moving  in  front  of  them,  were  dragged  by  hand  into  position. 
The  sections  then  suddenly  wheeled  back,  and  the  guns  and  marksmen 
opened  at  once  on  the  top  of  the  hill.  The  effect  was  almost  instant- 
aneous ;  the  enemy  completely  taken  by  surprise  at  the  weight  and 
accuracy  of  the  fire  so  suddenly  brought  to  bear  on  them,  began  to 
waver,  when  Colonel  Keyes,  at  the  head  of  his  regiment,  dashed 
across  the  plain,  stormed  the  position,  and  drove  the  enemy  pell-mell 
in  tiie  direction  of  Laloo,  capturing  a  standard,  and  cutting  them  up 
in  the  operation  and  several  of  the  force,  then  returned  to  camp. 

The  men  of  Colonel  Keyes'  regiment,  the  old  Cokes  Eifles,  so  distin- 
guished at  Delhi,  performed  a  sort  of  war  dance  round  the  captured 
standard,  to  the  music  of  the  sirinai,  an  instrument  in  sound  much 
resembling  the  bagpipe,  the  Europeans  loudly  cheering  them  as  they 
marched  past.  An  officer  paused  to  look  at  this  performance,  and 
admire  the  fine  physique  and  wat-like  bearing  of  these  wild  soldiers. 
Ah,  said  another,  ^^  you  are  astonished  at  this ;  that's  only  a  standard 
they  have  there.  At  Delhi  these  Pathans  used  to  do  the  same  thing, 
but  they  did  it  round  the  heads  of  their  enemies." 

Though  beaten  however,  the  enemy  were  not  discouraged;  they 
had  arranged  for  a  simultaneous  attack  on  both  flanks  of  the  camp,  but 
somehow  the  Boneyr  people  failed  to  keep  to  their  engagement, 
which  gave  great  offence  to  their  allies.  The  next  day,  however,  the 
former  determined  to  redeem  their  pledge,  and  threatened  the  Eagle's 
Nest  and  pickets  on  the  Goroo  mountain  in  great  force.  The 
General,  therefore,  reinforced  these  posts,  pladng  the  left  defences 
under  Colonel  Vaughan.  High  above  the  Eagle's  Nest  picket  placed 
on  the  extreme  right  of  the  'line  of  defence  stood  a  large  sunga  or 
breastwork  of  stone,  which  commanded  that  work,  whilst  its  entire 
face  was  subject  to  enfilade.  To  its  left  and  at  a  lower  level  was  a 
line  of  troops,  posted  amongst  broken  ground,  whose  left  flank  rested 
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on  a  knoll,  on  which  were  plaoed  the  mountain  train  gons.  Presently 
the  enemy  gave  a  great  shout,  and  waving  their  swords  and  standards, 
rushed  down  to  the  attack,  their  marksmen  dropping  into  every  place 
of  shelter,  and  firing  rapidly  to  cover  the  advance  of  the  sword  and 
spear  men,  who  came  up  to  the  attack  with  great  boldness ;  but  between 
the  base  of  the  slope  and  the  rocks  on  which  the  picket  was  placed,  was 
a  little  plain,  some  80  yards  in  width,  and  here  they  became  fully  ex- 
posed to  the  fire  from  the  work,  which  was  so  close,  accurate,  and 
deadly,  that  four  hours'  fighting  left  them  foiled,  with  a  loss  of  some 
300  killed  or  wounded.  The  European  marksmen  alone  are  said  to 
have  put  hors  de  combat  180  men,  losing  7  of  their  own  number,  whilst 
an  English  officer  and  40  other  men  lay  killed  or  wounded  inside  the 
post,  being  nearly  half  the  number  originally  employed  for  its  defence. 

This  action  necessitated  a  far  stronger  occupation  of  the  slopes  of 
the  Goroo  Mountain,  and  still  further  weakened  the  force  in  the  valley 
below.  Breastworks  were  now  built  across  the  ravine  at  the  two  extre- 
mities of  the  camp,  batteries  constructed,  and  guns  placed  in  position 
for  their  defence,  and  stone  walls  run  up  for  a  considerable  distance 
into  the  hills  on  either  bank,  to'  cover  the  ti-oops  employed. 

On  the  following  day  the  Boneyr  men  came  in  under  a  flag  of  trace, 
asking  permission  to  carry  off  their  dead.  They  did  not  seem  humbled 
or  beaten:  frankly  admitted  their  defeat,  but,  pointing  towards  the 
great  mountain,  said  there  were  many  warriors  there  to  take  the  place 
of  those  they  were  now  carrying  for  sepulture  to  the  burial-places  of 
their  fathers.  Certain,  however,  it  was,  that  some  of  their  principal 
men  had  fallen  in  the  assault,  and  there  were  vacancies  at  their  council 
fires,  which  the  tribe  could  ill  afford.  They  now  established  a  series  of 
small  posts  on  inaccessible  points  of  the  hill,  outside  the  defences,  and 
searched  out  with  an  accurate  and  constant  fire  the  greatest  part  of 
the  camp,  causing  several  casualties,  and  specially  annoying  Captain 
Griflfin's  battery.  To  this  fire  it  was  extremely  difficult  to  reply  with 
effect,  and  the  marksmen  of  the  European  regiments  were  constantly 
employed  in  this  service. 

On  the  80th,  having  previously  .received  large  accessions  of  force, 
with  whom  came  also  the  Ackhoond  of  Swat,  a  spiritual  leader,  whose 
position  as  regards  these  tribes  is  compared,  by  Sir  N.  Chamberlain,  to 
that  of  the  Pope  of  Rome  towards  Catholic  countries,  they  planned  a 
simultaneous  attack  on  the  right,  left,  and  centre  of  the  position. 
That  on  the  left,  or  Eagle's  Nest,  was  abandoned  on  the  failure  of  the 
other  two,  which  were,  however,  delivered  with  great  energy  and  con- 
siderable judgment. 

The  Crag»picket,  which  you  see  in  the  sketch  here,  had  hitherto  been 
only  occupied  by  Colonel  Keyes  (whose  position  is  shown  below)  as  a 
post  of  observation,  and  on  the  night  of  the  29th  was  occupied  by 
twelve  men  only.  The  enemy,  however,  seeing  its  importance  and  the 
command  which  its  possession  would  give  them,  approSiched  it  towards 
morning,  overpowered  and  drove  out  the  feeble  garrison,  and  occupied 
the  summit  of  the  rocks  with  some  250  men,  the  remainder  waiting  on 
the  ridges  in  the  neighbourhood  to  take  advantage  of  the  confusion 
which  their  fire  must  produce  at  daylight  in  the  posts  below. 
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The  nine  Burvivors  of  the  fncket,  however,  retreated  only  ae  far  ae 
the  rocks  at  the  base  of  the  Cnig  itself,  and,  opening  fire  on  the  enemy 
above,  who  were  busy  8ti*engthening  their  position,  called  loudly  for 
sopport. 

Colonel  Keyes  at  once  answered  this  appeal.  Taking  with  him 
an  offioer  and  ten  of  his  own  men,  he  proceeaod  to  join  tliem,  directing 
bis  adjutant.  Lieutenant  Pitcher,  to  bring  up  more  men  as  fast  as  they 
could  be  got  together. 

By  dawn  he  had  with  him  some  seventy-five  men  at  the  foot  of  the 
rocin,  on  whom  the  enemy  poured  a  continuous  and  heavy  fire,  hurling 
down  at  the  same  time  huge  stones,  whic^  caused  several  severe  hurts. 
As  soon  as  it  was  light  enough  to  distinguish  friend  from  foe,  and 
his  left  flank  was  covered  by  Colonel  Brownlow's  corps,  who  moved 
out  into  the  ravine  below,  he  divided  his  force  into  two  parties,  gave 
the  order  to  fix  swords,  and  sounded  the  charge.  I'he  Pathans  gave 
a  wild  shout  of  ''Allah !  Allah !"  (in  the  name  of  Grod)  and  rushed  at  the 
Crag,  scrambling  like  cats  from  ro<^  to  rock,  by  ways  through  which 
bat  one  man  could  pass  at  a  time,  in  the  face  of  a  hot  fire  and  heavy 
shower  of  rocks  and  stones. 

This  daunted  some  of  the  men,  and  Lieutenant  Pitcher  who  was 
leading  at  the  time  being  stunned  by  a  heavy  stone,  but  two  officersy 
Colonel  Keyes  and  another,  and  about  twenty-five  men,  arrived  at  the 
sommit  where  they  became  engaged  in  an  exciting  hand-to-hand 
conflict.  Colonel  Keyes  was  severely  wounded,  but  the  place  was  won. 
The  nature  of  the  struggle  may  be  judged  of  from  the  fact  that  sixty 
of  the  enemy's  killed  and  wounded  were  left  on  the  ground,  three 
standards  captured,  and  the  rest  of  then:  force  was  so  much  dis- 
couraged by  the  action  as  to  retire  from  that  flank  altogether. 
Meantime  an  attack  had  been  made  on  the  front  of  the  camp,  which 
was  repulsed  by  the  71st  and  101st  regiments,  aided  by  the  fire 
of  the  guns  in  position,  and  a  dashing  charge  made  by  the  Gk)orkahs,' 
in  which,  however,  the  latter  suffered  severely.  Their  dead,  when 
brought  in,  were  found  to  have  been  shocMngly  mutilated  bv  the 
enemy,  and  from  this  time  it  came  to  be  an  understood  thing,  that  in 
this  war,  quarter  would  neither  be  asked  nor  granted  on  either  side. 

A  story  is  told  of  an  officer  who,  seeing  a  stir  upon  the  hill  side 
amongst  the  European  troops  sent  out  to  the  scene  of  an  action  fought 
two  aakjs  before,  and  a  large  group  assembled  about  some  object  on 
the  ground,  ascended  a  rock  above  them  to  learn  the  cause.  A  curious 
sight  presented  itself.  In  the  centre  lay  the  mutilated  bod^  of  a  slain 
comrade,  and  at  its  head  stood  a  non-commissioned  officer  with  a 
Testam^it  in  his  hand.  Man  after  man  came  up,  and  to  each  was  ad- 
ministered a  solemn  oath  that  from  that  day  out  they  would  neither 
eave  nor  spare,  but  pay  that  debt  to  the  uttermost. 

That  oath  was  afterwards  well  kept,  and  many  a  tall  Pathan  recreant 
sepoy  and  fanatic  Moslem  read  bis  fate  in  the  stem  eyes  and  pale 
compressed  lips  of  those  who  had  sworn  to  give  no  mercy. 

The  enemy's  attacks  now  became  intermittent,  and  for  a  curious 
reason.  Before  dying,  it  behoves  every  good  Mussulman  to  repeat  a 
ijhort  prayer,  failing  which  his  soul  is  exposed    to  vexatious  delays 
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and  inoonyemehoeB  on  its  road  jbo  paradise.  Ai^  exemptioii  to  this  role 
is,  however,  pennitted  should  his  death  take  place  cm  his  Sabbath,  our 
Friday. 

In  their  wars  with  one  another,  the  sword  or  small  matchlock  hall 
was  seldom  so  instantly  fatal  as  to  prednde  the  perfonnanoe  of  this 
rite.  Our  bullets,  shrapnel  shot,  and  fhell,  w^e,  howev^/on  truJ, 
found  to  be  less  considerate,  and  many  st  pious  Mussulman,  pined  in 
the  cold,  outside  that  heaven  he  had  died  to  win.  There  was  but  one  . 
remedy,  and  in  future  they  fought  their  more  considerable  actions  on 
their  Sabbath  only. 

This  arrangement  proved  welcome  to  the  force.  The  change  of  base 
was  effected,  Femouh  being  selected  as  the  depdt  in  place  of  Boostom 
Bazaar,  and  the  Pass  of  Kanpoor  made  practicable  for  the  commuiu- 
cation,  to  replace  that  of  Umbeyla,  which  it  was  proposed  to  abandon. 
Preparations  also  were  made  for  transferring  the  whole  force  from  the 
ravine  itself  and  the  heights  of  the  Goroo  Mountain,  to  a  position  on 
the  south  side  of  the  pass  at  the  head  of  this  road,  and  oommunicatioDS 
were  pushed  on  towards  the  plain  in  advance^  for  the  future  use  of  the 
force. 

To  do  this  with  safety,  strong  covering  parties  were  sent  ont  to 
cover  the  working  parties  and  sappers  employed.  A  Friday  inter- 
vening, however,  during  the  continuance  of  these  operations,  theee 
parties  placed  at  a  considerable  distance  from  camp,  from  which  also 
they  were  separated  by  deep  and  all  but  impassable  ravines,  became 
surrounded  by  the  enemy,  and  only  regained  the  position  with  the  loss 
of  their  leader.  Major  Harding,  who,  lousing  to  leave  his  wounded  to 
the  msfcy  of  the  enemy,  paid  for  his  chivalrv  with  his  life,  of  Enaign 
Murray,  of  the  71st,  and  Lieutenant  Dougal,  of  the  79th,  who  were 
both  killed,  besides  34  others  killed,  and  37  wounded.  Amongst  the 
latter  were  Oliphant,  of  the  Goorkahs,  a  man  of  a  name  famous  in 
^India,  and  the  gallant  Battye,  of  the  Guides,  brother  of  that  Batt}'e 
who  like  him  was  struck  down  in  the  fore  front  of  battle,  and  whose 
latest  words  when  dying  were  "  Dulce  et  decorum  est  pro  patria 
mori."  His  conduct,  and  that  of  other  officers  on  the  summit  of  the  hill) 
alone  saved  the  covering  parties  from  a  more  serious  disaster ;  and  it 
was  not  until  late  at  night  that  all  returned  to  can^).  Thence 
could  be  seen  bodies  of  the  enemy  with  torches,  following  on  the  line 
of  the  retreat,  slaying  the  wounded,  and  plundering  the  dead. 
Stragglers  now  and  then  arrived ;  and  one  man,  a  private  of  the  Tlst 
who  had  been  stunned  by  a  heavy  fall  amongst  the  rocks,  did  not 
arrive  until  dawn  on  the  following  morning,  having  escaped,  by  what 
seems  ahnost  a  miracle,  the  parties  of  the  enemy  who  patrolled  the 
sides  of  the  hills. 

This  was  the  first  success  which  the  enemy  were  able  to  obtain,  and 
it  encouraged  them  proportionably.  After  this,  however,  there  yf^ 
again  a  pause,  during  which  the  enemy  received  reinforcements  from 
Bajour  and  the  more  distant  tribes,  and  their  parades  on  the  level 
ground  near  Umbeyla  became  imposing  by  their  strength,  and  pic- 
turesque, from  the  numbers  of  gaily  coloured  silk  standards  which 
they  carried,  and  the  costumes  of  the  different  mountain  men. 
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On  the  nigiit  of  the  12th  of  November  ihey  attaeked  the  Crag 
picket,  which  had  been  greatly  enlarged,  and  now  contained  160  men ; 
and  from  nine  o'clock  in  the  evening  until  three  in  the  morning,  to 
the  number  of  some  3,000  men,  nsed  every  effort  to  force  the  post, 
Colonel  Brownlow,  who  had  before  so  BUccesBfuily  defended  the 
Eaglets  Nest^  was,  howe^ver,  in  command,  and  jadging  by  the  attitude 
of  the  enemy  that  an  attack  was  imminent,  further  strengthened  the 
position,  dming  the  last  few  hours  of  dajdight,  by  every  means  in  his 
power.  He  threw  up  traverses  to  intercept  the  heavy  enfilade  fire 
from  the  opposite  ridge,  400  yards  distant,  and  by  dusk  had  every  man 
in  his  place,  and  prepared  for  the  coming  attack.  Presently  Captain 
Hughes'  guns  from  the  position  in  rear,  threw  a  couple  of  shell  into 
the  enemy's  watch  fires,  which  they  at  once  quitted,  and  descended 
into  the  ravine  below.  Here  they  were  sheltered  from  the  fire  of  the 
work,  and  nothing  but  a  dull  murmur  told  the  defenders  that  a  nume- 
rouB  enemy,  bent  on  attack,  lay  within  80  yards  of  their  slight 
defenees. 

Now  and  then  could  be  heard  some  impatient  chief  marshalling  his 
followers  for  attack,  and,  last  of  allj  the  deep  voices  of  the  Moolahs, 
or  priests,who  blessed  their  **  enfants  perdns,"  and  promised  the  joys  of 
pandise  to  those  about  to  die.  Then  a  pause,  and  then  arose  a  shrill, 
wild  cry,  so  wild  and  shrill  that  for  a  moment  no  one  recognized  it  as 
the  war  cry  of  the  Moslem  <'  Allah !  Allah !"  but  it  was  instantly  taken 
up  by  3,000  deep  voices,  and,  with  a  wild  shout,  their  heavy  column 
quitted  its  cover  and  rushed  at  the  breastwoi^ 

Colonel  Brownlow  waited  their  approach  and  then  suddenly  poured 
into  the  mass  a  fire  so  dose  and  deadly,  that  nothing  living  could  face 
it,  and  perforce  they  retired ;  in  half  an  hour  they  returned  to  the 
attack,  and  were  repulsed  as  before.  Again  and  again  they  attempted 
to  stonn,  and  still  the  fire  of  the  works  mowed  them  down  as  they 
came  to  close  quarters.  At  last  making  a  most  determined  attack  on 
both  sides  of  the  weakest  angle  of  the  post  at  once,  hurling  large 
stones  on  its  defenders,  whom  they  oonfused  and  overwhelmed  by  the 
suddenness  and  vigour  of  this  new  mode  of  attack,  they  got  at  the 
wall  itself,  pulled  it  down,  threw  the  stones  on  the  defendere  within 
and  were  masters  of  the  comer. 

Many  men  of  the  garrison  commenced  to  retreat,  but  Colonel 
Brownlow,  calling  for  volunteers  and  getting  but  four  or  five,  rushed 
at  tiie  place,  turned  the  invaders  out,  rebuilt  the  wall,  and  held  it  for 
the  remainder  of  the  night.  The  guns  also  from  their  position,  250 
yards  in  rear,  guided,  as  to  range  and  direction,  by  voice  from  the 
post,  opened  fire,  throwing  shell  over  the  top  of  the  rock  into  the 
ravine  beyond  and  doing  good  service,  and  though  attack  after  attack 
followed.  Colonel  Brownlow  maintained  his  position  with  success, 
Tmtil  the  mommg. 

At  liiree  the  fighting  ceased,  both  sides  being  weary,  and  the  enemy 
ha.ving  suffered  considerable  loss.  Then  a.  strange  incident  occurred. 
One  of  the  enemy  taking  shelter  under  a  rock  within  20  yards  of  the 
post,  called  to  the  garrison  in  Pathan  patois  to  know  if  they  were  not 
tired  of  all  this  noise  and  gonpowder — ^for  his  own  part  he  freely 
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confessed  he  was — ^to  this  a  reply  was  made  that  they  were  quite 
ready  to  go  on.  "  But,"  said  he,  '*  don't  you  think  singing  is  betterthan 
fighting,  sit  quiet  for  a  little  and  I  will  sing^' — and  without  further  pre- 
face he  began  singing  in  song  after  song,  the  wild  strahis  of  love  and 
war,  which  stir  the  hearts  of  these  mountaineers.  The  troops  on  our 
own  side,  many  of  them  recruited  from  these  very  hills,  took  up  the 
chorus  and  from  the  deep  ravine,  where  his  friends  lay,  came  a  dioms 
louder  than  ours,  and  now  and  then  a  sound  of  applause  which  plainly 
showed  how  numerous  and  how  near  they  wei'e.  He  was  addressed 
from  the  post  and  complimented  on  his  singing  and  bravery,  and 
asked  if  he  would  not  ts^e  service  with  the  EngUsh,  who  would  duly 
estimate  both  qualitiefi ;  to  this  he  rephed,  "  we  have  quarrelled  and  not 
yet  settied  our  quarrel,  when  that  is  done  I  will  consider^'i— and  firing 
his  matchlock  at  the  post  in  defiance,  he  dived  into  the  ravme,  and  was 
no  more  seen. 

Colonel  Brownlow's  men  who  h^d  been  48  hours  on  continuous  duty 
were  relieved  soon  after  daybreak  by  Captain  Davidson  and  men 
of  the  1st  Punjaub  Native  Infantry.  The  enemy  almost  instantly 
made  a  new  attempt,  stormed  the  post  before  the  men  were  f aiiiy  in 
position,  killing  Davidson,  who  refused  to  leave  his  post  and  died  as  a 
soldier  should,  and  a  large  number  of  the  new  garrison  with  him. 
The  place  had  therefore  to  be  retaken,  at  the  point  of  the  bayonet, 
by  the  101st  Bengal  Fusiliers,  tmder  Colonel  Salusbury.  But  pending 
their  arrival,  the  advance  of  the  enemy  was  stopped  by  the  fire  of 
mountain  train  guns,  and  the  heroic  behaviour  of  three  or  four  oflBoerB, 
notably  Lieutenants  Pitcher  and  Young,  who  collecting  a  handful  of 
men  charged  them  so  vigorously  as  to  save  the  main  pickets,  and 
give  time  for  the  arrival  of  reinforcements. 

Colonel  Keyee,  though  still  suffering  severely  from  his  wound, 
showed  the  greatest  coolness,  and  held  the  breastworks  suooessfuDy} 
at  a  time  when  everything  was  in  the  utmost  confusion,  when 
there  were  but  few  good  men  available  for  defence,  and  a  mass  of 
camp  followers,  panic-struck  soldiers,  and  baggage,  blocking  in  their 
flight,  the  only  road  to  the  camp  below.  Cdonel  Salusbury,  as  soon 
as  he  arrived,  at  once  formed  his  regiment  for  attack  and  stormed 
the  Crag,  heading  the  assault,  which  was  made  with  that  dash  for 
which  his  regiment,  as  well  as  himself,  have  loug  been  celebrated. 

Slight  skirmishing  followed  this  affair,  but  on  the  18th  of  November 
the  arrangements  for  the  movement  having  been  completed,  General 
Chamberlain  decided  on  retiriug  his  left  flank  and  conc«itrating  his 
whole  force  in  rear  of  what  was  before  called  the  "  Right  advsoiced 
pickets." 

Drawing  off  by  degrees  his  men  and  material  from  the  slopes  of 
the  Groroo  mountain  by  10  a^m.,  on  the  morning  of  the  18th  of 
November,  his  force,  havini?  performed  a  most  delicate  and  difficult 
movement,  had  occupied,  without  molestation,  a  strong  position  <m  the 
southern  side  of  the  pass,  and  had  changed  their  base  of  operations, 
line  of  communication,  and  military  position  at  one  and  the  same  time. 
But  here  the  enemy  interfered.  This  instance,  were  there  no  other, 
would  conclusively  shew  the  justice  of  the  opinions  d  Sir  N.  Oiam- 
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berlain,  and  those  who  supported  him,  in  his  refusal  to  retreat,  not 
only  on  account  of  the  impolicy,  but  also  on  account  of  the  danger 
involved.  The  enemy  mistook  this  change  of  position  for  retreat,  and 
thereuppn  organized  one  of  the  most  formi&ble  attacks  delivered 
during  the  wnole  course  of  the  operations. 

They  followed  up  the  retirement  in  great  force  to  the  lower  pickets 
of  the  new  position,  drove  out  their  defenders,  and,  but  for  the  deter- 
mined resistance  of  the  troops,  would  have  entered  the  camp  itself. 
Here  were  killed  Smith,  of  the  71st ;  Chapman,  the  Adjutant  of  the 
lOlst ;  Murphy,  of  X4th  Native  Infantry,  and  Lieutenant  Jonesf,  a 
volunteer  from  the  79th.  Lieutenant  Chapman,  knowing  his  wound  to 
be  mortal,  begged,  but  in  vain,  the  retiring  troops  to  assist  Captain 
Smith,  and  leave  him  to  his  fate.  Both  were,  however,  killed,  and 
their  bodies  not  recovered  until  the  21st. 

On  the  20th  the  Crag  picket,  then  garrisoned  by  two  companies  of 
European  troops,  was  again  taken  by  the  enemy.  Two  Officers  were 
killed,  together  with  a  large  number  of  their  men ;  and  Major  Dela- 
fosse,  one  of  the  two  survivors  of  the  Cawnpore  Massacre,  in  vain 
displayed  the  greatest  bravery,  in  the  hope  of  rsJlying  the  men,  and 
still  holding  it. 

The  post  was  retaken  by  the  7lBt  Highlanders,  under  Colonel 
Hope,  who,  moving  out  from  the  breastwork,  advanced,  in  face 
of  a  tremendous  fire,  steadily,  and  without  a  single  break,  to  the  summit, 
to  which  two  roads  had  by  this  time  been  constructed.  This  they  did 
without  the  smallest  appearance  of  hurry,  their  pace  being  regulated 
by  Colonel  Hope  himself,  who,  briefly  saying,  '^  71st,  you  have  to  take 
'^  that  post,  and  to  follow  me,"  led  them  up  the  hill,  and  was  the  first 
man  to  enter  the  work.  Here,  however,  he  was  unfortunately  severely 
wounded,  as  was  General  Chamberlain,  who  accompanied  the  assault, 
and  the  force  was  thus  deprived  of  the  services  of  its  two  Senior 
Officers. 

This  was  the  last  great  attack  delivered  by  the  enemy.  On  this 
day,  too,  the  late  Major  Hugh  James,  Commissioner  of  Peshawur, 
arrived  in  camp  whilst  the  fight  at  the  Crag  was  going  on,  having  just 
returned  from  England.  He  was  supposed  to  know  more  of  the 
characteristics,  relationships,  and  interior  policy  of  the  tribes,  than 
any  other  man  who  had  occupied  the  same  position.  At  the 
same  time.  General  Chamberlain  received  a  telegram  authoriz- 
ing him  to  abandon  his  position  and  retire  on  Pemouli,  but  this, 
though  woimded  severely,  and  in  spite  of  the  heavy  losses  the 
force  had  sustained,  he  refused  to  do.  Major  James  supported  him  in 
this  determination,  representing  to  the  Government  that  though 
matters  were  very  serious,  retreat  could  only  make  them  worse,  and 
set  himself  to  sow  disunion  amongst  the  tribes  pending  the  arrival  of 
reinforcements.  This  he  did  in  a  simple  but  most  ingenious  manner, 
which  shows  the  suspicious  nature  of  these  men,  as  well  as  their 
simplicity.  He  had  with  him  a  body  of  native  levies,  who  formed  a 
means  of  communication  between  ourselves  and  the  enemy.  Some  of 
these  levies  he  assembled  in  front  of  his  tent,  and,  producing  a  huge 
bundle  of  letters,  told  them  they  must  ti^e  them  to  the  enemy's  camp. 
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Then,  seeming  to  recon^der  the  qnestion,  he  took  out  a  certun  number, 
saying,  Ah!  well;  I  won't  write  to  so  and  so;  he  has  bo  little 
iniiaence ;  or  so  and  so,  for  his  followers  are  do  few ;  and  makiBg^ 
some  disparaging  remark  about  each  chief  named,  he  bfomt  th^4etteiB 
addressed  to  them,  to  the  number  of  about  one-half.  The  reet  Ik 
charged  the  spies  to  give  to  the  remaining  chiefs,  with  a  request  to  take 
them  away  from  the  council  fire,  and  read  them  quietly. 

His  orders  were  carried  out,  and  whilst  one-half  were  away  reading 
their  letters,  the  others,  jealous  of  their  distinction,  cross-questioiied 
the  spies,  and  discovered  from  them  the  remarks  which  had  been  made 
on  themselves  by  the  Commissioner.  On  the  return  of  the  other  chiefs, 
they  were  caHed  on  to  show  their  letters,  and  these  were  found  to  ood- 
tain  nothing  beyond  a  few  ordinary  compliments.  ''  Ah ! "  said  the 
others,  "  that  won't  do.  Where's  the  letter  promising  you  money  for 
''  deserting  our  cause  1 "  These,  of  course^  never  existed,  and  the  fwor 
men  had  none  to  show ;  but  the  neglected  chiefs  could  not  be  per- 
suaded to  believe  it,  and  such  mutu^  mistrust  was  eng^idered  tlut 
the  Boneyr*  tribe  never  agun  united  to  attack  us ;  so  that  the  attack 
which  entailed  the  fall  of  the  Crag  picket,  proved  to  be  their  last 

The  force  now,  with  but  small  interruption,  awaited  its  reinforce- 
ments, the  enemy  during  the  same  time  also  receiving  great  accesaoog 
of  strength.  Indeed,  the  excitement  spreaci  along  the  whole  border, 
and  attacks  were  made  on  us  at  other  points  by  tribes  who  had  long 
been  neutxal  or  friendly.  On  the  reinforcements  fully  arriving,  and 
the  force  reaching  a  slarength  of  9,000  men.  General  Garvoch,n*o 
succeeded  Sir  Ne\^  Chamberlain  when  the  latter  was  disabled  by  his 
wound,  commenced  a  forward  movement,  in  antidpatioii  of  the 
enemy's  proposed  attack  on  camp,  of  which  he  had  received  intelligence. 

Moving  out  with  two  brigades,  he  drove  them  along  the  ridges  d 
the  southern  range,  and  took  the  Conical  Hill  by  storm,  as  also  the 
village  of  Laloo,  which  he  burned.  He  then  bivouacked  for  the  night 
In  pursuance  of  their  original  plan,  however,  large  bodies  of  the  enemy 
had  entered  the  valley,  and  learning  how  large  a  number  of  troopB  had 
quitted  the  camp,  made  a  strong  and  well  sustained  attack  on  the 
advanced  positions.  These,  however,  ^under  Colonels  Brownlow  and 
Keyes,  resisted  all  their  efforts,  and  mortars  having  been  brought  i^ 
play  for  the  first  time,  searched  out  with  their  fire  the  ravines  whidi  had 
before  sheltered  their  parties,  almost  within  stone  throw  of  our  works; 
and  Colonel  Keyes  at  length,  by  a  brilliant  charge,  drove  them  pefl-meU 
into  the  valley  below,  whence  they  did  not  return.  On  the  I6th  the  force 
desciDnded  from  the  Ml,  taking  and  burning  the  village  of  Umbeyla,  and 
offered  battle  to  the  enemy  in  face  of  the  very  key  of  their  oountiy. 
Colonel  Probyn  had  led  his  sabres  down  from  the  heights,  netriy 
2,000  feet,  into  the  plains  by  paths  supposed  to  be  barely  practicable 
for  mules,  and  menaced  any  of  the  enemy  who  might  venture  into  the 
open.  Their  cavahy  prudently  concealed  themselves  in  the  broken 
giound,  and  saved  their  lives  thereby.  Captain  Oriffin,  who  had  got 
his  half  battery  down  carrying  the  guns  and  carriages  on  elephai^ 
now  horsed  it,  and  passing  ^e  vilU^e  at  a  gallop^  took  upa posiiioo 
ou  the  right,  and  opened  fire  with  shell  and  shrapnel.    The  enemy 
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gradually  retired^  and  two  regiments  thrown  oat  as  skirmisherB  pressed 
their  movement.  Presently,  however,  a  horde  of  Ghazees,  or  fanatics, 
260  tBtroQg,  came  out  of  a  ravine  which  had  hitherto  concealed  them, 
and  in  msi  instant  dashed  at  the  line,  catting  right  and  left,  and  caasing 
some  oonfasion.  The  rogiments  were  driven  back  by  the  mere  force  of 
the  onset,  ahnost  as  far  as  the  supports  which  Colonel  Timier  had 
echeloned  in  their  rear.  The  enemy,  who  witnessed  liie  conflict  from 
the  pass  above,  aheady  began  to  descend  the  pass  with  loud  shouts. 
The  retirement,  however,  lasted  only  a  foment,  and,  closing  with  the 
attacking  party,  the  Pioneer  regiments  exterminated  them  to  the  last 
mao. 

This  action  closed  the  campaign.  The  Boneyr  tribe  submitted,  and 
asked  for  orders.  Their  allies  had  now  fled,  and  they  were  informed  by 
the  OoiDffiisBioner  that,  to  prove  their  good  faith,  they  must  sead  a  force 
to  Mulkah,  and  destroy  it.  They  gave  hostages  for  ^eir  performance 
of  this  compact,  which  they  retigiously  fulfilled,  several  Britii^  officers 
accompanying  them,  to  see  tho  work  done.  Amongst  these  was 
OolonQl  Adye,  and  the  drawing  before  you  is  a  copy  of  a  sketch  of  ^his, 
taken  on  the  spot,  and  showing  a  portion  of  the  town.  The  troops, 
with  the  exception  of  a  small  column  sent  to  coerce  some  of  the  smaller 
tribes,  who  had  not  yet  submitted,  now  returned  to  their  cantonments. 

The  main  points  to  which  I  think  the  story  calls  attention  are  the  fol- 
lowing : — 1st.  As  it  was  by  the  deficiencies  of  carriage  hastily  collected, 
and  organized  on  no  regular  system,  that  the  force  was  delayed  long 
enough  to  permit  of  the  combinations  of  the  tribes,  it  will  be  seen 
that  for  successful  hill  expeditions,  excessive  lightness  of  eqtnpment 
and  dfficien<^  of  transport  should  be  insisted  on.  2nd.  Oonsidering 
the  delays  which  the  bringing  up  of  reinforcements  entailed,  no  force 
should  attempt  to  enter  these  hms  without  a  strong  reserve  close  at 
hand.  drd.  Mountain-train  guns  of  greater  length  of  range  and  accuracy, 
are  required.  The  12-pound  mountain- train  howitzers  did  good  service, 
but  tiie  S-poonder  guns  comparatively  little,  being  inaccurate  at  any 
distance,  and  their  Mght  projectiles  being  useless  against  the  smallest 
dry  Atone  waU.  Batteries  of  European  artiUeiy,  having  Armstrong  or 
Whitwwth  guns,  of  not  more  than  2^  cwt.,  each,  and  of  long  ranges, 
mig'ht  with  advantage  be  organized  for  frontier  service. 

4tfa.  A  body  of  marksmen,  carrying  long  range  rifles,  and  trained, 
or^ganized,  and  ccruipped  for  the  arduous  work  of  the  hills,  would  form  a 
most  valuable  adjunct  to  any  force  destined  to  operate  there.  The 
mountain  men  are  themselves  first-rate  marksmen,  seldom  throw  away 
a  shot,  and  respect  anenemy  for  the  hke  qualities ;  they  desjHse  him  for 
the  want  of  them.  The  marksmen  of  Ker  Majesty's  regiments  employed 
during  the  campaign,  did  excellent  service,  but  not  being  trained  to  the 
vrark,  suffered  severely  from  its  harassing  nature,  and  from  wear- 
ing dress  and  accoutrements  designed  for  the  parade-ground,  or  at  all 
events  for  tolambly  level  country.  5th.  We  learn  that  no  care  expended 
<m  the  field  works,  however  small,  -was  thrown  away ;  whilst  the  want 
of  it  was  often  disastrous  in  its  results.  No  officer  should  be  ignorant 
of  the  necessary  precautions  to  be  taken  in  tracing  a  work,  nor  the 
height  and  proportions  of  his  breastwotk.  ^ 
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6th.  Abatis,  if  oonstmcted  at  all,  should  be  solidly  made  and  radidoiiiflly 
placed,  and  traverses  thrown  up  where  necessary,  and  all  this,  not 
under  the  enemy's  fire,  but  as  a  part  of  the  plan  of  the  work  daring  its 
original  construction.  Then,  as  the  front  or  flanks  of  any  position  take& 
up  amonest  such  mountains  as  these,  is  sure  to  have  deep  ravines  in 
its  immeoiate  neighbourhood,  which  will  always  serve  as  places  d^armu 
to  the  enemy,  mortars  should  be  provided  to  dislodge  them  from 
situations  in  which  neither  musketry  nor  artilleiy  fire  will  toucdi  them. 
It  continually  happened  during  the  Umbeyla  war  that  sudi  ravines 
formed  the  cover  from  which  their  most  formidable  assaults  weie 
delivered,  and  until  the  last  few  days  the  force  had  no  means  of  dealiog 
with  them  until  the  attack  had  actually  onnmenced.  Hand  gzenades, 
too,  and  some  means  of  throvnng  a  strong  light  in  the  front  of  tiie 

C'tions  during  the  night  attacks,  of  which  many  took  place,  would 
e  been  of  most  essential  service. 

The  Americans  have  perfected  a  system  of  this  kind;  they  ako, 
instead  of  abatis,  used  telegraph  wire,  tied  from  tree  to  tree,  which 
had  the  effect  of  stopping  a  charge,  and  detaining  the  enemy  for  a  few 
moments  under  fire ;  this  was  exactly  what  was  required  here.  Straog 
wire,  such  as  is  used  in  the  telegraphs  in  India,  is  also  the  very  mat^nl 
required  for  supporting  and  binding  together  an  abatis  not  exposed 
to  tiie  fire  of  artillery. 

The  Americans  applied  artificial  light  for  both  attack  and  defence  ia 
a  most  ingenious  manner.  The  light  was  so  arranged  that  a  screen  left 
either  the  defenders  or  attacking  party  in  complete  darknefls,  wh&t 
throwing  a  strong  reflection  on  their  enemies,  and  some  simple  coa- 
trivance  for  producing  and  directing  light  in  such  a  country  as  t^ 
would  be  of  the  greatest  advantage. 

The  hand-grenades,  improvised  of  soda-water  bottles  filled  with 
powder,  and  having  a  small  piece  of  port  fire  stuck  in  the  nedc,  wcr^ 
wholly  useless.  Few  men  had  the  courage  to  light  them,  and  tiie 
throwing  them  over  the  breastworks,  in  their  hurry  to  be  rid  of  tiioa. 
extinguished  the  port  fire  ere  it  was  well  lighted ;  thus  of  all  that  weir 
prepared,  not  one  did  any  service.  The  fuze][of  a  hand-grenade  can- 
not be  so  extinguished,  and  a  supply  of  them  would  have  beeu  dxjtf 
useful. 

At  the  commencement  of  this  lecture  I  alluded  to  the  necessity  that 
might  some  day  arise  for  extensive  operations  in  these  hills,  for  which  it 
would  be  ill  to  be  unprepared.  In  vindication  of  this  allusion,  allow  ne 
to  draw  your  attention  to  the  map  before  you,  which  indic^ites  both  the 
nominal  f  rontiei;  of  Russia,  and  her  actual  advcmce  beyond  it.  This  b»j 
not  be  an  immediate  menace  to  our  Indian  possessions^  but  I  do  not 
hesitate  to  affirm  that  the  matter  needs  immediate  and  earnest  attaa- 
tion,  wise  forethought,  and  careful  preparation.  It  has  been  of  Isle 
years  the  fashion  to  deride  what  used  to  be  called  Busso-phobia— « 
feeling  which  in  old  times  led  to  the  occupation  (^  Gabul,  and  our 
connexion  with  the  Dooranee  Empore. 

Our  statesm^i  now  advocate  a  policy  of  non-int^rventaon  in  centnl 
Asia,  and  the  consequence  is,  that  whilst  Russia  is  advandng  ateadilj  Ia 
the  line  of  the  Syr  baria — ^Alexander's  base  of  operations  for  the  oob- 
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quest  of  India — we  are  unwilling  to  give  even  moral  8app(»i;  to  those 
who  are  opposing  to  this  progress,  a  gallant,  though  unfortunately 
useless,  resistance. 

But  whilst  in  Europe  a  policy  of  non-intervention  may  be  under- 
stood, and  possibly  even  respected,  in  Asia,  it  is  quite  unintelligible  to 
the  native  mind,  and  is  but  too  often  supposed  to  be  dictated  either  by 
weakness  or  fear.  We  now  find  that  the  envoys  from  Bokhara, 
who  during  a  whole  year  in  vain  solicited  our  aid,  even  in  the  shape  of 
one  or  two  British  ofiScers  to  sit  at  their  councils  (could  no  more  be 
done  for  them),  are  at  present  at  Moscow ;  and  the  negociations  on 
which  they  are  engaged,  will  doubtless  lead  to  a  further  extension  of 
Russian  prestige  and  the  Russian  frontier. 

That  Russia  keeps  a  keen  eye  to  India,  notwithstanding  what  may 
be  said  to  the  contrary,  may  be  gathered  from  the  fact,  that  her 
spies  penetrated  the  entire  country  during  the  mutiny,  and  that 
letters  written  in  Russian  narrating  every  circumstance  that  occurred 
were  captured  at  the  time.  Where,  as  in  Asia,  prestige  strengthens 
almost  incalculably  the  hands  of  the  ruling  power,  her  gain  must  be 
our  loss,  and  her  successes,  even  though  not  directly  against  ourselves, 
may  lead  to  most  serious  trouble  by  the  encouragement  they  will  give 
to  the  lawless  men  of  our  border. 

Major  James  suggested,  and  Colonel  Adye  strongly  recommended, 
a  change  of  policy  towards  these  men,  and  that  instead  of  vainly  at- 
tempting to  coerce  them  by  force,  we  should  rather  endeavour  to  win 
them  to  our  side  by  measures  of  kindness  and  conciliation.  This  may 
or  may  not  be  possible,  but  either  way,  the  surest  guarantee  of  peace, 
is  a  perfect  readiness  for  war. 

Time  will  not  permit  my  further  pursuing  this  subject,  but  should 
I  have  succeeded  in  drawing  the  attention  of  others  to  one  or  two 
points  which  J  so  sincerely  ^lieve  to  require  it,  this  lecture  will  have 
fulfilled  its  object,  and  the  story  of  the  Umbeyla  Campaign  not  been 
told  in  vain. 

Ladies  and  Gentlemen,  I  tiiank  yoi|  for  your  kind  attention. 

The  Chairman  :  I  am  sure  that  all  present  will  agree  with  me,  that 
we  have  heard  a  most  admirable  lecture  upon  a  most  important  and 
interesting  subject.  I  think  few  will  be  disposed  to  deny  that  such 
papers  have  very  great  value  to  all  Englishmen,  and  that  the  present 
paper  may  be  said  to  have  a  special  value,  when,  as  Captain  Posber}- 
has  pointed  out,  our  northern  frontier  is  likely  to  become  the  scene  of 
still  more  important  military  oj^erations  than  any  that  have  hitherto 
occurred  in  that  region.  Such  life-like  sketches  as  we  have  heard  from 
one  vr^o  has  himself  borne  a  part  in  the  active  operations  of  the 
campaign,  must  always  be  of  great  interest.  Certainly,  it  may  be  con- 
sidered as  one  of  the  advantages  of  this  Institution,  that  it  presents 
opportunities  for  explaining  to  Englishmen  that  which  at  all  times  is  so 
difficult  of  apprehension.  Nothing,  perhaps,  is  more  difficult  than  foi* 
English  people  to  understand  the  occurrences  which  take  place  from 
time  to  time  in  so  distant  a  region  as  India,  and  which  exercise  a  ver^- 
important  influence  upon  our  national  history.    I  am  sure  the  present 
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company  will  saj^port  me  in  offering  our  cordial  thanks  to  ihe  Lecturer. 
As.  Colonel  Adye  is  present,  and  ^  himself  entered  largely  into  the 
subject  of  this  lecture,  perhaps  he  will  favour  us  with  a  few  obser* 
vations. 

Colonel  Ajdte,  C.B.,  E.A. :  I  should  like  to  explain  for  a  moment  with 
regard  to  the  position  of  the  Russians  in  Central  Asia.  If  you  look 
at  an  old  map  of  Russia,  of  40  years  ago,  you  will  find  that  the  Russian 
frontier  was  far  north  of  the  Jaxartes,  whereas  we  know  what 
has  happened  since  the  Crimean  war,  that  they  have  taken  the  line 
ak)ng  the  Mustau  mountains.  They  have  got  steamers  on  the 
Caspian ;  they  have  sunk  a  line  of  wells  across  the  desert ;  and  they 
have  got  steamers  on  the  sea  of  AraL  They  established  themselves, 
first  of  all,  on  the  Jaxartes,  with  forts  down  tiiat  river ;  therefore, 
that  became  their  line.  In  the  meantime  they  also  advanced  from 
Semipolatinsk.  In  the  year  1844:  they  came  down  this  hne,  and  we 
know  now  that  they  have  got  their  outposts  on  the  crest  of  the  Mustaa 
mountaias.  We  have  at  the  present  moment  frequent  telegrams  from 
St.  Petersburg  of  fighting  in  Bokhara.  They  are  doing  on  the  Oxos 
what  they  did  a  few  years  ago  on  the  Jaxartes,  and  I  believe  they  have 
TOt  as  far  as  Charjooe.  They  are,  apparently,  taking  a  line  down  the 
Oxus.  Our  advanced  post  is  at  Pes^awur ;  there  is,  ther^ore,  now 
nothing  between  the  Kassians  and  ourselves  but  Afffhanistan,  of 
which  Cabul  is  the  capital.  What  appears  to  me  is  this,  that  we  should 
cultivate,  if  possible,  the  friendship  of  the  Aff^ans,  because  they  are 
not  only  a  veiy  warlike  and  fine  race  of  men,  but  they  really  hold  onr 
nai^ural  frontiers :  that  is  to  say,  they  hold  the  great  line  of^the  Hindoo 
Koosh  mountains.  At  the  present  moment^  we  have  a  very  bad  and 
dangerous  frontier ;  we  are  in  the  air.  I  do  not  say  we  should  advance, 
because  we  should  get  into  intenninable  war  with  these  people ;  but  I 
do  think,  if  we  could  succeed  in  gaining  their  friendship  and  confidence, 
we  should  have  in  that,  a  great  barrier  against  the  Russians.  I  do  not 
say  that  the  latter  are  enemies,  but  they  may  be  enemies ;  at  all  events 
we  have  this  powerful  nation  coming  down  towards  us.  We  have 
already  advanced  our  frontier  1,600  miles  to  Peshawur,  and  I  think 
everybody  will  see  that  these  Affghan  mountains  form  the  natural 
frontier  for  the  English. 

The  Chaibmak  :  The  meetmg  is  very  much  gratified  by  what 
Colonel  Adye  has  said.  I  trust  that  Ck>lonel  Adye  may  be  induced 
to  give  a  lecture  upon  the  subject.  In  the  present  critical  state  of 
matters,  such  a  lecture  would  be  of  very  great  advantage,  not  only 
to  members  of  this  Institution,  but  to  the  Bi^iah  puUic. 
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Friday,  June  7th,  1867. 

Majob^General  the  Hon.  JAMES  LINDSAY,  Vice-President,  in 

the  Chair. 


THE  CONSTITUTION,  COMPOSITION,  AND   RECRUITING  OF 
THE  FRENCH  ARMY. 

By  Major-Generajl  G.  Balfour,  C.B.,  R.A. 

Before  entering  on  the  subject  on  which  I  have  the  honour  to  address 
vou,  I  am  anxious  to  explain  the  nature  and  extent  of  iaj  enquiries 
into  the  military  conscription  of  Prance,  and  the  object  with  which  I 
undertook  these  enquiries,  in  order  to  enable  you  to  judge  how  far 
the  information  I  am  about  to  lay  before  you  is  deserving  of  cx)n- 
fidenoe. 

Soon  after  my  return  from  India,  in  1863,  I  had  occasion  to  investi- 
^te  the  nature  and  extent  of  the  control  exercised  over  military  ex- 
penditure in  France,  with  a  view  to  ascertain  how  far  the  system 
of  control  which  I  had  aided  in  carrying  ouit  in  respect  to  the  Mili- 
tary Finance  of  India,  resembled  the  efficient  French  system.  These 
enquuies  necessarily  brought  imder  my  notice  many  parts  of  the 
French  military  system,  amongst  others,  the  arrangements  for  sup- 
plying the  French  army  with  recruits,  at  first  only  in  so  far  as  regards 
th^  cost.  Having  however  been  appointed  a  Member  of  the  Re- 
cruiting Commission  formed  by  Her  Majesty  during  the  course  of 
last  year,  to  enquire  into  the  recruiting  of  our  own  Army,  I  was  thus 
led  to  contrast  the  recruiting  system  which  obtains  in  France,  with 
that  of  our  own.  From  my  previous  enquuries  into  the  military  ex- 
penditure of  France,  I  had  acquired  some  knowledge  of  the  best  sources 
for  obtaining  information  in  regard  to  the  details  of  the  French  con- 
scription ;  the  opportunity  for  using  this  information  arose  out  of  the 
B^iort  and  recommendations  of  the  Kecruituig  Commission.  I  am  not 
here  this  day  as  the  advocate  of  that  Conmilssio%  but  it  will  be  re- 
membered that  it  was  formed,  and  the  instructions  were  framed  for  its 
guidaooe,  prior  to  the  great  events  in  Germany.     The  nature  and 
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extent  of  the  Report  were  necessarily  limited  by  the  instructions,  and 
the  recommendations,  no  doubt,  appeared  meagre  and  restricted,  when 
the  public  mind  was  excited  by  the  rapid  successes  of  Prussia,  and 
the  preparations  then  making  on  the  Continent,  especially  in  France 
and  Germany,  to  raise  the  military  forces  to  a  very  high  scale.  No 
doubt  this  can  only  te  most  successfully  done  by  the  great  command 
which  continental  nations  have  over  supplies  of  men,  from  the  power 
of  conscripting  every  man  fit  for  service  into  the  Military  and  Naval 
services ;  but  I  may  add  that  there  are  recommendations  in  the  Report 
on  Recruiting,  which,  if  fully  carried  out,  would  remove  some  of  the  diffi- 
culties experienced  with  our  system  of  voluntary  service  in  obtaining 
recruits,  and  in  rapidly  increasing  the  military  strength. 

The  state  of  public  opinion  gave  rise  to  discussions  both  in  public 
and  private,  as  to  our  available  resources  for  defence  in  case  of  neces- 
sity. The  Statistical  Society  (on  whose  Council  I  have  the  honour  to 
serve),  ever  alive  to  the  importance  of  examining  those  measures  that 
concern  the  welfare  of  the  country,  considered  that  the  information 
I  appeared  to  possess  on  the  military  conscription  of  France,  might 
advantageously  be  communicated  to  the  Society.  Accordingly,  in 
compliance  with  the  views  of  the  CouncU,  I  read  before  that  Society, 
in  the  early  part  of  this  year,  a  portion  of  a  long  paper  now  in  course 
of  pubhcation  in  the  Statistical  Journal;  and  the  Council  of  the  Royal 
United  Service  Institution  having  been  pleased  to  invite  me  to  con- 
tribute my  mite  towards  the  vast  store  of  military  and  naval  iofor- 
mation  already  collected  in  its  Proceedings,  I  shall  now  endeavour  to 
give,  in  outline,  the  substance  of  the  Statistical  paper  above  mentioned. 

Prior  to  the  Revolution,  the  army  of  France  was  composed  of  French- 
men voluntarily  enlisted,  of  foreigners  induced  to  take  military 
service  in  France,  and  of  a  Militia  formed  of  the  contingents  that  the 
villages  were  bound  to  supply.  The  large  increase  made  by  the 
Revolutionary  Government  to  the  military  forces,  rendered  necessary 
the  adoption  of  more  efficient  means  than  voluntary  enlistment,  for 
the  maintenance  of  the  Army. 

In  1789,  the  conscription  was  first  proposed  to  the  National  As- 
sembly, but  was  rejected  as  a  criminal  attempt  on  the  liberty  of  the 
citizens ;  and  it  was  decided  to  continue  to  rely  on  voluntary  enlist- 
ment. In  1791  however,  the  volunteers  who  were  at  liberty  to  return 
to  their  homes  at  the  close  of  each  campaign,  quitted  the  armies  on  the 
frontiers  in  spite  of  the  prayers  and  even  the  menaces  of  the  National 
Assembly.  In  1792,  the  Minister  of  War  pointed  out  the  difficulty 
of  recruiting  the  Army,  and  on  the  22nd  July,  of  that  year,  the  countiy 
was  declared  in  danger.  New  battalions  were  then  organised,  and  the 
patriots  of  other  nations  were  appealed  to,  to  furnish  fresh  foreign 
legions.  These  measures  would  however  still  have  been  insufficient, 
had  not  the  Convention  on  the  24th  February,  1793,  authorized  an 
annual  requisition  of  300,000  National  Guards,  selected  from  the  6t 
men  of  from  18  to  40  years  of  age — unmarried,  or  widowers  without 
children — an  immediate  call  of  the  same  number  being  made  in  that  year. 
Still  more  stringent  measures  were  however  deemed  indispensable  in 
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order  to  protect  France  from  external  attacks.  Accordingly,  on  the 
23rd  August,  1793,  on  the  proposal  of  Camot,  the  National  Convention 
decreed  the  levy  en  masse,  and  decided  that  until  the  enemy  should  be 
driven  out  of  the  country,  every  Frenchman  should  be  permanently 
liable  to  military  service.  This  measure  produced  the  anticipated 
results,  the  population  of  France — then  25,000,000 — supplied  an  army 
of  425,000  men,  which  freed  the  country  from  invaders. 

On  the  5th  September,  1798,  (19  Fructidor,  an  VI)  on  the  Report  of 
(reneral  Jourdan,  the  Directory  and  Councils  of  the  J^epublic  passed 
the  conscription  law,  which  for  the  first  time  made  military  service 
obligatory,  and  under  which  every  Frenchman  was  liable  to  become  a 
soldier,  and  serve  for  the  defence  of  his  country.  Exemption  was 
granted  only  to  men  married  before  the  law  was  passed,  and  to  those 
who  had  paid  their  debt  of  service  in  previous  wars. 

The  conscription  included  every  Frenchman  between  20  and  25 
years  of  age  completed,  and  the  youths  drawn  were  divided  into  five 
classes,  according  to  the  year  in  which  drawn.  The  number  of  con- 
scripts called  into  active  service  was  also  ordered  to  be  annually  fixed 
by^a  special  law.  The  above  limitation  of  age  applied  in  all  ordinary 
cases ;  but  under  extraordinary  circumstances,  when  the  country  was 
declared  in  danger,  the  levy  en  masse  mfght  be  authorized,  as  in  1793. 

This  extreme  measure  could  however  only  be  of  short  duration,  and 
was  accordingly  modified  by  the  law  of  the  8th  March,  1800  (17 
Ventose,  an  VIII)  under  which  the  power  of  remplacementf  allowing 
the  conscript  to  be  replaced  by  a  substitute,  was  re-established, 
under  certain  restrictions.  Thus,  it  was  only  allowed  in  the  case  of 
those  admitted  to  be  unequal  to  the  fatigues  of  war,  and  those  who 
might  be  considered  more  useful  to  the  State,  by  continuing  their  pro- 
fessions and  studies ;  and  as  these  points  were  subject  only  to  the 
judgment  of  the  sous-prefets,  who  decided  on  the  advice  of  the 
maires,  there  was  necessarily  great  partiality  in  favour  of,  or  against 
individuals.  Conscripts  thus  replaced,  continued  however  on  the 
conscription  lists,  with  a  view  to  the  contingency  of  the  substitute 
deserting ;  and  only  obtained  a  final  discharge,  when  the  substitute 
died  under  the  colours,  or  was  discharged  on  account  of  wounds  or  ill 
health,  or  at  the  close  of  the  legal  period  of  service. 

The  conscription  was  maintained  as  the  means  of  carrying  on  the 
struggle  into  which  France  had  then  entered  against  Europe,  and  sup- 
plied the  resources  in  men,  by  which  the  first  Empire  was  enabled  to 
carry  on  the  campaigns  during  the  first  14  years  of  this  century.  The 
burden  thus  laid  on  the  French  population  was,  however,  very  heavy, 
and  at  times  excited  great  discontent.  Its  abolition  by  the  Charter 
of  1814  was  therefore  generally  welcomed.  It  is  calculated  that 
during  the  existence  of  the  conscription  law,  from  1798  up  to  1814, 
about  2,500,000  men  were  called  under  the  colours,  but  only  2,100,000 
were  actually  incorporated,  so  that  about  400,000  must  have  been  re- 
fractories or  deserters. 

In  the  law  of  1818,  initiated  by  Marshal  Saint-Cyr,  under  the 
restoration,  the  word  conscription  was  not  even  mentioned.  Voluntary 
enlistment  appeared  to  be  the  principal  element  of  re^**" '  *  '  the 
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"appel,"  or  levy,  as  the  subsidiary  means.  The  effectiTe  peace 
strengtii  of  the  army  was  then  fixed  at  240,000  men,  and  was  proposed 
to  be  kept  np  by  annaai  supplies,  not  exceeding  40,000  men.  l^e 
contingent  was  apportioned  between  depaitments,  arrondissements, 
and  cantons,  according  to  the  number  of  their  population ;  and  was 
formed  by  being  drawn  by  lots  amongst  the  yontns  of  20  years  of 
age.  The  rights  to  exemptions  and  dispensations  were  wisely  defined, 
and  claims  decided  on  by  a  Council  of  Revision,  whose  character  was 
a  suffidest  guarantee,  both  to  the  State  and  to  individuals,  for  the 
fairness  of  their  award.  Voluntary  enlistment  into  the  Army  was 
allowed,  but  was  gratuitous,  the  payment  of  bounty  being  prohibited ; 
and  a  re-engagement  for  a  second  period  of  service,  though  permitted, 
only  gave  a  right  to  higher  pay.  Under  the  law  of  1818,  the  full 
period  of  service  was  fixed  at  12  years,  of  which  6  were  in  the  active 
army,  and  6  in  the  veterans ;  but  it  was  modified  by  a  hiw  of  15tli 
January,  1824,  which  abolished  the  corps  of  veterans,  and  reduced 
the  total  period  of  service  to  8  years,  either  in  the  active  army  or  in 
the  reserve  of  young  soldiers.  The  strength  of  the  annual  levy  was 
then  increased  from  40,000  to  60,000  men.  * 

Bemplacemmt  *was  authorised  without  administrative  intervention, 
except  in  so  far  as  regards  establishing  the  fitness  of  the  remplofont; 
the  person  thus  replace^  remained  liable  to  be  called  into  service  daring 
a  year,  in  case  of  desertion.  All  those  drawn  by  lot,  or  their  rtn^la- 
gants,  were  incorporated  into  the  Army,  but  might  be  left  in  their  homes, 
to  be  called  into  active  service  as  reqtiired.  Any  further  demands  on 
the  population  were  to  be  provided  for  by  a  special  law. 

After  the  Revolution  of  1830,  it  was  decided  under  the  law  of  11th 
October,  1830,  that,  instead  of  fixed  contingents  of  40,000  and  60,000 
men,  as  determined  by  the  laws  of  1818  and  1824,  the  strength  of  the 
contingent  should  in  future  be  fixed  by  special  decree  every  session. 

The  main  principles  of  the  law  of  1818  were,  after  a  trial  of  13  years, 
fully  maintained,  by  Marshal  Saint-Cyr's  measure  being  embodied  in  the 
law  of  2l8t  March,  1832,  which  continues  up  to  the  present  day  to 
regulate  the  recruiting  of  the  land,  and  marines  or  sea  forces  of  Franoe. 

The  utter  insufficiency  of  voluntary  enlistment  for  recruiting  tiie 
French  Army  under  ordinary  circumstances,  is  considered  in  France  to 
be  fully  established,  by  the  fact  stated  when  the  law  of  1832  was 
brought  forward,  viz.,  that  during  the  11  years  between  1818  and  1828, 
the  number  of  voluntary  enlistments  did  not,  on  the  average,  exceed 
6,395  annually.  In  the  proposals  recently  made  in  France  to  alter  the 
existing  system,  it  is  stated  that  during  the  last  20  years — not  taking 
into  account  the  engagements  contracted  by  youths  of  from  18  to  20 
years  of  age,  which  are  in  fact,  for  the  most  part,  only  anticipatory 
of  their  being  drawn  under  the  conscription — the  number  of  voluntaiy 
enlistments  has  never  exceeded  from  3,000  to  4,000  in  any  one  year. 
At  critical  times,  the  national  spirit  of  patriotism  has  never  failed  to 
call  forth  a  large  number  of  volunteers  in  France;  but  these  tem- 
porary responses  to  danger  form  no  permanent  resource  for  the  main- 
tenance of  the  Army. 
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The  important  point  in  connection  with  the  conscription,  to  which  I 
wish  to  draw  your  special  attention,  is  the  means  of  supplying  the 
Army  with  the  numbers  annually  required  to  maintain  its  established 
strength ;  and  as  this  depends  on  the  number  of  youths  who  annually 
complete  the  age  of  20  years,  at  which  they  become  liable  to  military 
service,  I  must  briefly  explain  the  state  of  the  population  during  a 
series  of  years. 

It  will  be  found  on  examination,  that  only  a  very  small  augmenta- 
tion has  taken  place  during  a  period  of  43  years,  in  the  population  of 
the  French  Empire. 

In  1821  the  population  was  found  to  be  30^  millions,  and  by  the 
returns  compiled  in  1866,  it  was  shown  to  be  38  millions,  being  an 
increase  of  only  7i  millions.  The  number  of  youths  who  in  the  year 
1821  became  avaikble  for  mihtary  service,  as  having  completed  their 
20th  year  on  or  before  the  31st  December,  was  found  to  be  288,828. 
These  were  the  survivors  out  of  the  464,562  males  bom  in  1800, 
giving  a  percentage  of  62*17  surviving  to  complete  their  20th  year. 
In  like  manner  the  number  of  youths  who  in  1864  were  available 
foriwrvice,  as  having  completed  their  20th  year  on  or  before  the  Slst 
December,  1863,  was  325,127 ;  giving  a  percentage  of  (54'64  sm-vivors 
out  of  the  502,927  males  born  in  1843. 

The  aggregate  nnmber  of  males  born  during  the  43  years  extend- 
ing from  1800  to  1843,  I  find  to  be  21,587,648 ;  and  the  number  who, 
during  the  interval  between  1821  and  1864,  became  liable  for  military 
service  by  reason  of  completing  their  20th  year,  was  13,201,110,  giving 
a  percentage  of  61*15  of  survivors  to  births  on  the  whole  period. 

The  percentage  of  males  who  survive  to  enter  their  21st  year  has, 
however,  varied  considerably  in  different  years  of  this  period.  It  was 
only  58*22  during  the  five  years  from  1820  to  1824,  but  was  as  high  as 
64*04  for  the  four  years  between  1860  and  1864;  thus  indicating  a 
considerable  improvement  in  the  life  rate  of  French  males. 

I  have  now  before  me  a  table  of  the  nufober  of  males  bom  in  each 
of  the  64  years  from  1800  to  1864.  The  largest  numbers  were  522,116, 
bom  in  1859,  and  513,204  in  1814.  The  lowest  numbers  were  460,910 
in  1847,  463,443  in  1855,  and  464,562  in  1800.  This  table  therefore 
shows  but  little  increase  to  the  resources  of  men  during  the  past  64 
years. 

The  diminution  of  the  number  of  male  births  during  the  latter  years 
of  this  period,  will  necessarily  diminish  in  future  years  the  number  of 
yo^iths  available  for  mihtary  service. 

The  largest  number  who  in  any  one  year  of  this  century  completed 
their  20th  year  was  326,298,  in  1834,  being  the  survivors  of  those  bom 
in  1814.  The  nearest  approach  to  this  number  was  in  1863,  when  the 
youths  placed  on  the  conscription  list  for  1864  numbered  325,127,  being 
the  survivors  out  of  502,927  males  bora  in  1843,  The  annual  report 
for  1865  on  the  recruiting  operations  of  the  French  Army  shows  a 
falling  off,  only  321,561  vouths  having  completed  their  20th  year  on  or 
before  the  Slst  December,  1864 ;  these  being  the  survivors  out  of 
192,703  males  born  in  1844. 

The  number  of  youths  who  may  be  expected  to  complete  their 
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twentieth  year  ou  or  l^efoi-e  31st  December,  18G7,  does  not  exceed 
299,000,  being  only  about  10,000  above  the  number  who  survived  in 
1820  out  of  those  born  in  the  year  1800 ;  shewing  a  very  small  increase 
in  the  recruiting  resources  of  France  since  the  beginning  of  the  centoiy. 

The  number  of  survivors  in  tlie  present  year  may  be  considered  to 
be  estimated  tolerably  accurately  as  above,  judging  from  precedents. 

The  number  estimated  to  survive  out  of  the  492,703  males  born  in 
1844  was  entered  in  the  printed  table  now  before  me  at  320,256 ;  but 
since  then  the  census  tables  have  been  pubUshed,  shewing  that 
321,561  youths  were  placed  on  the  conscription  list  in  1865  as  actually 
available.  This  gives  an  excess  of  only  1,300  in  the  actual  over  the 
estimated  number,  and  is  a  fair  illustration  of  the  extent  of  the  im- 
provement in  the  present  hfe  rate  of  France,  as  compared  with  that 
of  former  years;  so  far  indicating  a  corresponding  extent  of  un- 
provement  in  the  condition  of  the  people  of  France. 

I  must  now  explain  the  mode  of  carrying  out  the  conscription. 
Out  of  the  French  Revolution  arose  t^e  excellent  system  of  .strict 
registration  of  bui,hs,  deaths,  and  marriages.  The  birth  of  every 
male  is  registered  in  his  ovni  commune ;  and  every  year,  all  the  youths 
surviving  to  complete  their  twentieth  year  on  or  before  the  3l8t 
December,  are  placed  on  the  conscription  .list  of  the  following  year. 
The  whole  niunber  of  that  age  are  called  the  *'  class  '*  of  the  year. 

The  Legislative  Chambers  of  France  annually  fix  the  tot>al  number  to 
be  drawn  by  ballot  as  conscripts  from  the  class  of  the  year.  This  is 
called  the  contingent  of  the  year,  and  the  £mperor  apportions  it 
among  the  89  departments,  in  the  proportion  which  the  contingent 
bears  to  the  number  of  youths  of  20  years  of  age  available  in  each 
department,  the  census  tables  published  every  five  years  being  taken 
as  the  data  for  fixing  the  proportion.  The  sub-division  of  this  number 
amongst  the  cantons  of  llie  respective  departments  is  made  by  the 
prefets  on  the  same  basis ; '  and  the  several  communes  in  each  canton 
furnish  youths  according  to  their  available  numbers.  So  strictly  are 
the  registration  and  census  tables  kept,  that  very  few  youths  ever 
escape  being  inscribed  on  the  LisCs.  Omissions  may  occur  in  the  first 
yeai*  or  two,  but  as  soon  as  discovered,  the  youths  are  included  in  the 
conscription  lists  of  the  following  year.  Those  that  escape  this 
vigilance  and  attain  their  tiurtieth  year,  then  become  free ;  but  not 
more  than  five  or  six  thus  escape  in  a  year.  The  number  who, 
having  been  inscribed,  fail  to  present  themselves  when  called  on  to 
join  the  ballot  for  the  conscription,  is  considerable;  but  they  are 
retmned  as  refractory  or  insubordinate,  and  are  placed  first  ou  the 
list  as  soon  as  found.  It  is  only  after  the  lapse  of  many  years  that 
they  cease  to  b^  liable  to  punishment  for  thus  evading  their  responsi- 
bilities; and  their  civil  rights  being  placed  in  abeyance  until  they 
have  fulfilled  the  conditions  of  the  law,  it  is  the  interest  of  every 
citizen  of  France  to  present  himself  for  ballot  in  the  conmiune  to  which 
he  belongs,  at  the  tune  that  he  becomes  liable  to  military  service,  and 
is  inscribed  on  the  lists. 

In  order  to  maintain  the  most  careful  supervision  over  the  recruiting 
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of  the  Army,  Councils  of  Revision  are  every  year  formed  in  every 
•  department  of  France.  These  councils  are  composed  of  high  oflScers 
of  state,  entrusted  with  the  duty  of  supervising  the  selection  of  men 
for  the  military  service.  I  find  that,  excluding  subordinate  officers,  no 
less  than  801  officers  of  rank  and  position  are  employed  during  40  to 
50  days  in  each  year,  on  the  recruiting  service  of  France.  The  daily 
and  hourly  employment  of  these  officers  is  closely  scrutinised  by  the 
Minister  of  War ;  the  time  must  be  carefully  accounted  for,  and  any 
remissness  is  remarked  on. 

These  officers  may  be  thus  enumerated : — 

89  Prefets. 

89  Councillors  of  Prefecture. 

89  General  Councillors. 

89  Councillors  of  Arrondissement. 

89  General  Officers. 

89  Sous-Prefets. 

89  Sous-Intendants. 

89  Military  Medical  Officers. 

89  Commandants  of  Depots. 

The  proportion  which  the  military  strength,  including  those  in 
reserve,  as  well  as  under  the  colours,  bears  to  the  population  of  the 
country,  is  another  important  point  in  correctly  estimating  the 
recruiting  resources  of  France. 

In  1832,  when  the  annual  contingent  of  conscripts  drawn  from  the 
fit  males  of  20  years  of  age  was  fixed  at  80,000,  there  was  nominally, 
on  the  aggregate  of  the  contingents  drawn  from  seven  years'  classes, 
a  total  of  560,000  men,  either  in  reserve  or  incorporated  with  regi- 
ments ;  but  after  deducting  the  non-valides^  or  unfit  men,  the  number 
was  really  reduced  to  about  500,000,  being  about  ^th  of  the^then 
population  of  32  milhons.  If  this  proportion  were  maintained,  with 
the  population  of  38  millions,  as  shew  by  the  last  census,  the  aggre- 
gate number  of  fit  men  obtainable  from  the  classes  of  seven  years 
would  be  593,750;  not  very  far  from  the  number  (600,000)  con- 
sidered, until  lately,  sufficient  to  protect  the  honour  of  France,  and 
maintain  the  country  in  security.  It  does  not  appear,  however,  that 
the  aggregate  of  seven  years'  contingents  even  of  100,000  can  supply 
600,000  fit  for  service.  Since  1832  the  number  of  non-valides^  or  unfit 
conscripts,  has  increased,  so  that  a  contingent  of  100,000  men  supplies 
only  72,000,  or  for  seven  classes  about  504,000,  including  soldiers 
under  the  colours  and  in  reserve. 

As  already  stated,  the  strength  of  the  annual  contingent  is  every 
year  fixed  by  a  special  decree  of  the  legislative  bodies.  Its  strength 
has  varied  considerably  during  the  past  50  years,  but,  on  the  whole 
period,  it  has  steadilj'  increased.  From  1818  up  to  1823  the  strength  of 
the  contingent  was  only  40,000.  In  that  year  it  was  raised  to  60,000  ; 
and  in  1830  to  80,000.  In  1854  the  contingent,  which  had  up  to  that 
year  continued  to  be  fixed  at  80,000,  was,  in  consequence  of  the 
-war  in  the  Crimea,  raised  to  140,000.     The  same  number  was  called 
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out  in  1855  and  1856,  and  antliorized  for  1857,  but  the  close  of  the 
flussian  war  allowed  of  the  strength  being  lowered  to  100,000.  On 
account  of  the  war  in  Italy,  the  contingents  of  1858  and  1859  were 
again  raised  to  140,000  men ;  but  peace  was  made  in  time  to  allow  of 
the  contingent  for  1860  bemg  reduced  to  100,000  men.  The  same 
.strength  of  Contingent  has  been  continued  in  subsequent  years. 

It  is  thus  seen  that  the  demands  for  men  for  the  Army  have  in 
different  years  borne  different  ratios  to  the  population.  In  1821, 
with  a  contingent  of  40,000,  and  a  population  of  30  millions,  the 
ratio  was  about  1,300  of  contingent  for  evety  million  of  population. 
With  a  contingent  of  60,000  men,  and  a  population  of  32  millions,  the 
ratio  was  1,850  to  each  million.  In  1841,  with  a  contingent  of  80,000, 
and  a  population  of  34  millions,  the  ratio  was  2,400  to  each  million. 
In  1854,  with  a  contingent  of  140,000,  and  a  population  of  35  millions, 
the  ratio  was  4,000  of  contingent  to  every  million.  In  1860,  with  a 
population  of  36  millions,  and  a  contingent  of  140,000,  the  ratio  was 
3,900  to  each  million.  At  present  the  ratio  is  2,700  to  each  million, 
the  population  being  38  millions,  and  the  contingent  100,000. 

The  variations  in  the  proportion  which  the  strength  of*  the  con- 
tingent in  each  year,  for  a  series  of  18  years,  bears  to  the  total  number 
of  youths  inscribed  on  the  census  lists,  are  shown  thus : — 


1847. . . 

.25-92 

1853. 

...27-00 

1859. . , 

.45-7601 

1848... 

.262135 

1854. 

..46-3688 

1860. . . 

.  3^5807 

1849... 

.26-1607 

1855. 

...455726 

1861... 

.31-9822 

1850... 

.26-2647 

1856. 

...439614 

1862. . . 

.31-0611 

1851... 

.2613 

1857. 

...32-1716 

1863... 

.30-9187 

1852... 

.25-6622 

1858. 

. . .  33-8628 

1864... 

.30-7280 

The  number  of  youths  who  annually  survive  to  complete  their 
year,  ^nnot  however  be  relied  on  as  regards  indicating  the  number 
eventually  found  fit  for  service,  nor  the  number  actually  obtained  out 
of  the  fixed  contingent ;  because  all  do  not  come  under  examination, 
and  some  of  those  examined,  are  exempted  from  service. 

From  the  tables  I  have  compiled,  I  find  that  ont  of  7,378, 610 youths 
inscribed  on  the  conscription  lists,  during  the  24  years  from  1841 
to  1864  (both  inclusive),  there  were  4,710,413  examined  as  to  fitness 
for  military  service.  Of  these  no  less  than  2,416,731 — that  is,  ftl'3l 
per  cent.,  or  more  than  half — ^were  exempted  on  various  grounds.  I 
find  that  1,634,066,  or  34-66  per  cent,  of  those  youths,  were  declared 
unfit  for  service  on  account  of  'insufficient  height  and  bodily  weakness? 
whilst  782,665  were  exempted  on  grounds  recognised  by  the  State, 
such  as  being  the  eldest  of  orphans,  son  or  grandson  of  a  widow  or  of 
a  blind  father,  or  as  having  a  blind  or  impotent  brother. 

Taking  one  single  year  as  an  example,  I  find  the  number  of  youths 
of  the  class  of  1863  stated  in  the  official  Report  on  Recruiting  for  1864 
at  325,127.  Of  these,  204,870  were  examined,  in  order  to  obtain  the 
contiugent  for  1864  of  100,000.  The  number  exempted  on  varions 
groundis  was  104,827,  as  below.  The  whole  percentage  of  exemptionB 
was  nearly  the  same  as  for  the  whole  of  the  previous  period  of  24 
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years ;  but  the  percentage  exempted  on  aooount  of  insufficient  height 
iind  bodily  weakness  was  somewhat  lower. 


€hx>imd  of  Exemption. 

Number 
Exempted. 

Percentage  of 
those  examined. 

Undersized 

11,421 

57,659 

2,061 

13,381 

739 

64 

85 

16,771 

2,646 

5*57 

Infirmity 

28*14 

Rldwrt  of  orphans ....................... 

1  '00 

Son  or  grandson  of  widows 

6*53 

Hon  or  grandson  of  men  of  70  years  of  age, 
or  blind ••....... 

0*36 

Youngest  of  brothers,  blind,  or  impotent . . . 

£ldeet  of  two  brothers  drawn  at  the  same  time 

Brothers  of  sol{liers  under  the  colours 

Brothers  of  soldiers  who  have  died  on  active 
service,  or  been  invalided  on  account  of 
wounds  or  iU-hoalth 

0  03 
0-04 
8  18 

1-20 

Total  number  exempted 

104,827 

51  16  ' 

Thns  in  1864  there  remained  ont  of  the  number  examined,  100,043 
actually  available — somewhat  above  the  strength  of  the  contingent 
required. 

These  figures  do  not,  however,  represent  the  actual  effectives,  because 
the  number  is  subject  to  still  further  diminution,  by  reason  oJt  disnen- 
sations  from  joining  the  service  being  accorded.     Those  exemptea  on 
the   ground  of  bodily  weakness,  and  on  the  recognised  claims  above 
t  unmerated,  are  replaced  by  others  inscribed  on  the  lists,  and  their 
exemption  does  not  therefore  entail  any  diminution  of  the  strength  of 
the  contingent;  but  youths  entitled  to  dispensations  are  not  replaced, 
and  the  contingent  of  the  year  is  thereby  diminished.     Dispensations 
are    granted   to   all    who   already    hold  commissions   in    the  Army, 
those    borne    on   the    maritime    inscription,    students  of    the  Poly- 
technic,  members  of    pubHc  institntions,    educational   students,   and 
thoBe  who   gain  the  great  prizes   at  the  Universities  or  Institutes. 
They  are  not  called  on  to  serve,  so  long  as  they  are  under  these 
categories,  but,  if  within  seven  years  from  the  time  of  being  drawn 
they  cease  to  belong  thereto,  they  become  Uable  to  miUtary  service. 
Duriiig  the  above  period  of  24  years,  255,769  of  the  youths  drawn 
an    conscripts,   were  dispensed  on  these  grounds  ;  and  the  number 
of  dispensations  in  1864  was  10,739. 

Other  causes  lead  to  still  further  diminution.  During  the  24  years 
(from  1841  to  1864),  67,607  conscripts  have  failed  to  respond  to  the 
call  for  service;  19,403  were  not  available,  in  consequence  of  the 
inability  of  cantons  to  supply  the  fixed  contingent;  and  those  in 
[)ri0on,  in  hospital,  or  left  at  home  on  special  grounds,  have  increased 
1  he  number  of  non-effective  conscripts. 
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The  exonerations  pronounced  of  late  years,  under  the  special  law 
passed  in  1855,  allowing  conscripts  to  purchase  their  discharge,  have 
largely  diminished  the  number  of  conscripts  available  for  filling  up  the 
mnks  of  the  French  Army.  During  the  ten  years,  between  1855  and 
1865,  there  were  215,592  conscripts  exonerated,  by  means  of  purchase; 
and  in  the  year  1864:,  out  of  the  100,000  conscripts,  forming  the  con- 
tingent, 20,5G6  purchased  their  discharge. 

It  rarely  happens  that  the  whole  of  the  fit  men  of  the  contingent 
are  in  the  first  year  called  on  to  join  the  active  Army,  those  not 
called  out  being  included  in  the  Keserve,  and  remaining  liable  to 
service  for  seven  years.  During  the  past  few  years  large  numbers  of 
the  contingents  have  been  left  in  their  homes,  but  these  were  drafted 
into  the  Army  on  occasion  of  the  war  with  Russia,  in  Italy,  and 
recently  when  war  with  Prussia  appeared  imminent. 

It  appears,  as  far  as  I  have  been  able  to  compile  the  returns,  that 
out  of  the  2,302,234  youths  forming  the  aggregate  of  the, contingents 
fixed  for  the  24  years  from  1841  to  1864,  there  were  1,543,384  brought 
imder  the  colours,  being  an  average  of  only  64,308  per  annum, 
apparently  no  great  burthen  for  a  country  like  France  to  sustain. 

The  great  merit  claimed  for  the  continental  systems  of  conscription, 
consists  in  the  two  very  opposite  conditions,  of  facilitating,  both  the 
augmentation  and  redaction  of  army  strength,  with  great  promptitude. 
The  extensive  resources  in  men  which  the  conscription  places  at  the 
command  of  foreign  Governments,  enables  them,  whilst  maintaining  an 
army  at  uniform  but  minimum  strength  in  time  of  peace,  to  augment 
the  military  forces  in  time  of  war  to  a  very  high  scale.  It  has  there- 
fore been  the  subject  of  most  careful  study  on  the  Continent,  how  to 
adapt  the  several  branches  of  the  Army,  to  suit  this  power  of 
expansion. 

The  French  military  force  is  a  good  illustration  of  the  best  way 
of  utilising  such  resources ;  and  past  experience  fully  proves  that  it 
has  been  so  well  organised,  as  to  allow  of  its  being  rapidly  raised  to 
a  war  establishment,  with  but  little  of  that  confusion  and  financial 
derangement  so  generally  arising  from  sudden  augmentations  of 
military  strength. 

To  this  epd,  a  peace  or  minimum  army  establishment  has  long 
been  carefully  elaborated  for  France,  and  agreed  to  by  the  most 
distinguished  soldiers  and  statesmen  of  that  country.  The  cost  has 
been  so  accurately  calculated  and  accepted  by  the  nation,  as  to  prevent 
those  frequent  variations,  so  detrimental  to  real  efSciency  and  true 
economy.  The  Army  establishment  is  seldom  allowed  to  fall  below 
this  minimum  strength ;  and  on  those  rare  occasions,  the  diminution  is 
in  general  only  in  the  grade  of  private  soldier.  The  grades  of  officer 
imd  non-commissioned  officer,  are  generally  maintained  at  a  fixed 
strength,  being  but  little  affected  by  reductions  or  augmentations. 
They  form  the  permanent  cadres,  which,  are  so  composed  as  to  be 
CQually  well  adapted  for  the  efficient  discipline  of  the  maximum  force 
of  privates  that  can  be  assembled  under  the  colours,  as  for  keeping  up 
in  the  minimum  Peace  Army,  that  high  state  of  discipline  and  training 
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which  can  without  injury  allow  of  extensive  incorporations  of  young 
and  untrained  soldiers. 

The  maintenance  within  the  territory  of  France  of  the  greatest 
possible  number  of  cadres  of  regiments — ^with  a  view  to  a  rapid  aug- 
mentation of  the  military  strengfth,  on  a  well-organised  and  efficient 
basis— is  an  impoi*tant  principle  of  the  French  military  system.  As 
few  as  possible,  of  the  cadres  of  regiments  are  ever  detached  out  of 
France;  the  requisite  strength  for  foreign  service  being  provided 
simply  by  raising  the  number  of  privates  to  the  war  strength  fixed  for 
the  cadre,  and  tne  untrained  men  required  for  the  augmentation  are, 
without  deranging  the  corps,  easily  incorporated  with  the  trained  ones. 
Thus,  the  conscription,  combined  with  this  organization,  supplies  the 
Oovernment  with  the  means  of  carrying  on  the  military  duties,  with 
that  economy  which  is  the  certain  result  of  arrangements  based  on 
order  and  regularity. 

The  other  advantage  claimed  for  the  conscription  is,  that  an  army  may 
rapidly  be  reduced  to  a  great  extent,  without  the  nation  being  deprived'of 
the  advantage  of  having  soldiers  available  in  case  their  services  should 
be  suddenly  required ;  but  these  two  very  different  results  of  the  con- 
scription will  be  best  shown  by  a  brief  accoimt  of  the  principal  varia- 
tions in  strength  of  the  French  Army,  within  the  space  of  a  few 
years. 

Taking  the  period  extending  from  1st  January,  1845,  up  to  1st 
January,  1866,  I  find  that  the  strength  of  the  French  Army  in  non- 
CDnunissioned  officers,  corporals,  tmd  privates,  including  also  the 
Administrative  Services,  Medical,  Ordnance,  and  Commissariat,  was  on 
the  lowest  scale  in  1845,  being  then  only  307,844.  In  1854,  the  year 
of  the  war  with  Russia,  the  strength  of  these  three  grades  was  but 
UtUe, higher,  only  310,267;  and  the  number  of  privates  was  only 
254,766,  actually  below  that  of  1845,  which  was  258,219. 

In  1848,  the  year  of  the  change  of  Government,  the  Army  was  nearly 
at  its  lowest  strength,  and  the  following  year  it  was  raised  100,000 ; 
the  increase  being  mainly  in  privates,  the  number  of  non-commissioned 
officers  being  but  little  added  to.  The  returns  of  each  year,  following 
1849,  show  a  diminution  of  strength,  until,  on  1st  January,  1854,  it 
was  lower,  in  privates,  than  in  any  previous  year  of  the  period,  and 
altogether  lower  in  numbers  than  in  any  other  year,  except  in  1845. 
The  war  with  Russia  in  1854  necessitated  a  large  augmentation, 
and  on  1st  January,  1855,  the  total  strength  under  the  colours  was 
507,432  non-commissioned  officers  and  soldiers,  showing  an  inci-ease  of 
about  200,000  above  the  strength  of  the  previous  year.  On  the  1st 
January,  1856,  the  strength  in  non-commissioned  officers  and  meii 
was  526,056;  and  as  tluis  was  above  the  maximum  strength  for 
which  the  regimental  cadres  had  been  adapted,  these  were  then  also 
increased.  At  the  close  of  the  war  with  Russia  the  Army  was  decreased, 
until,  on  the  1st  January,  1858,  the  strength  was  brought  down  to 
326,874,  Uiis  being  the  third  lowest  scale  within  the  period.  In  1859, 
the  Army  was  again  largely  increased,  in  order  to  meet  the  neces- 
Bities  of  the  war  in  Italy;  and  on  1st  January,  1860,  it  stood  at 
559,902  non-commissioned  officers  and  men ;  which  was  the  highest 
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strength  reached  durnig  the  period.  Since  then  the  strength  hA> 
greatly  fallen,  being  reduced  in  one  year  by  130,000  men ;  and  oii 
1st  January,  1866,  it  stood  at  370,667,  bcdng  but  little  above  the 
strength  existing  21  years  before.  I  hAve  no  doubt  that  it  vrill  be 
found  to  have  fallen,  by  the  Ist  January  of  the  present  year,  am- 
aiderably  below  this  strength,  probably  nearly  aa  lov7  as  in  any  previous 
year  ;  seeing  that  there  were  more  than  52,000  men  entitled  to  their 
discbarge  on  or  before  the  3l8t  December,  1866,  and  the  incorporatioDs 
and  re-engagement43  were  not,  as  far  as  I  can  judge,  sofScient  to  maiu- 
tain  the  strength  as  it  stood  on  1st  January,  1866. 

I  have  also  no  doubt,  that  the  French  Army  will  be  found  to  have 
been  largely  augmented  by  the  1st  May  of  the  pres«it  year.  If  the 
larger  portion  oi  the  avculable  Reserve  was  recJly  incorporated  with 
the  active  Army,  as  ordered,  its  strength  will  have  been  raised  t^* 
more  than  550,000  men  ;  and,  vnth  the  conscripts  of  this  year,  it  might 
reach  nearly  650,000  non-commissioned  oflBcers  and  men.  I  may  add. 
that  the  numbers  of  the  cadres  have  varied  but  little  during  and  sioct 
the  war  with  Russia ;  the  augmentations  and  diminutionB  made  dnnDg 
the  last  12  years  being  mainly  in  privates. 

The  elasticity  of  the  conscription  system  is  i»roved  by  the  fact,  that 
thrice  during  the  above  period,  the  Army  of  France  has  been  at  its 
minimum  strength,  almost  immediately  prior  to  great  events  that  neces- 
sitated a  great  augmentation,  which  has  been  easily  effected  by  the 
conscripts  in  Reserve  beizig  called  onto  joia  the  Anny. 


The  ease  with  which  these  great  and  rapid  changes  are 
results  entirely  from  the  strong  R^erves  in  men,  which  the  Con- 
scription Laws  proYide  for  the  amfies  of  continental  nations;  but 
there  are  differences  as  regards  the  extent  of  these  resouroefl  in 
different  countries. 

In  Prussia,  every  man  fit  to  bear  anns  is  for  a  fixed  number  of  year^ 
made  available  for  miUtary  service,  and  exemptions  are  very  rare,  l:' 
France,  however,  only  a  portion  of  the  youths,  fit  for  service^  an 
liable  to  be  withdrawn  from  dvil  life  for  the  Army,  and  there  an 
many  grounds  of  exemption.  As  already  shown,  the  propattio'^ 
drawn  for  the  contingent  has,  during  18  years,  varied  from  one-fooJtli 
to  one-third  of  those  who  ocMnplete  their  twentieth  year.  And  em 
out  of  these,  only  a  portion  are  ordered  to  join  the  actire  Aimyintht 
year  in  which  they  became  ccmscripts.  Thus,  I  find,  that  out  of  the 
six  contingents  of  the  six  dassee,  from  1869  to  1864,  indusive,  oom- 
prising  600,000  men,  only  about  175,000  conscripts  were  incorporatf^ 
into  the  active  Anny  of  the  land  and  sea  forces ;  leaving,  ev^i  after 
deducting  the  unfit,  and  those  dispensed  and  exoneiated^  moie  than 
that  number  of  men  fit  for«  service  in  the  Reserve.  These  are  at  all 
times  available  in  case  of  emergency,  and,  as  above  stated,  all  thr 
conscripts,  some  of  them  having  only  one  or  two  years  to  serve,  were 
recently  ordered  to  ioin  the  French  Army. 

The  Keserve  is  also  partially  composed  <^  old  soldiers,  who^  haviofr 
served  in  the  Army,  have  been  transferred  to  the  Reserve^  befoit' 
having  completed  their  seven  years'  searvice  under  Uie  ooIoqis,  and  air 
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borne  on  the  rolls  until  the  expiration  of  the  legal  period  of  service 
required  by  the  conscription. 

The  number  of  old  soldiers  in  the  Reserve  has  varied  very  con- 
siderablv,  during  the  period  of  18  years ;  the  largest  number  being  in 
1861.  In  that  year,  out  of  152,197  men  borne  on  the  rolls  of  the 
Beacrve,  107,471  had  served  in  the  Army ;  this  large  number  being 
attributable  to  the  extensive  reductions  made  in  the  active  Army  sub- 
sequent to  the  war  in-Italy.  It  has  several  times  happened,  however, 
thai  the  number  of  old  soldiers  on  the  Reserve  has  fallen  below  100, 
in  consequence  of  the  French  Government  allowiDg  soldiers  to  go  home 
on  furlough,  instead  of  iacorporatiag  them  with  the  Reserve.  There 
were  87,609  old  soldiers  discharged  in  this  manner,  in  1857,  in  1858, 
161,261,  and  64,471  after  the  Italian  war,  in  1860. 

>  This  point  of  the  maintenance  of  a  Reserve  is  very  important,  in 
connection  with  the  solution  of  the  question  as  to  how  long  a  nation 
can  supply  men  to  carry  on  war,  and  what  is  the  largest  efficient  force 
that. can  be  kept  up.  As  regai^ds  France,  it  is  pretty  well  ascertained, 
that  at  the  close  of  the  Crimean  war,  her  Reserve  resources  in  men 
were  entirely  exhausted,  and  the  Army  was  dependent  on  the  annual 
contingent.  I  cannot  here  enter  into  this  wide  question,  but  I  can 
give  a  few  details  in  regard  to  the  French  Reserve  fluctuations. 

The  Reserve,  which  on  the  1st  January,  1848,  stood  at  86,312, 
had,  on  the  1st  January  following,  fallen  to  14,931 ;  the  conscripts 
not  previously  incorporated  with  regiments,  having,  on  the  Revo- 
lution of  1848,  been  withdrawn  from  the  Reserve,  and  brought  on 
the  rolls  of  the  active  Army.  Betwe^i  1849  and  1854,  the  limited 
strength  of  the  Army  enabled  the  Government  to  increase  the  Reserve ; 
which  on  1st  January,  1854,  was  157,802  strong,  and  it  was  with  thin 
Reserve  that  the  French  army  was  so  largely  increased.  The  war 
with  Russia  exhausted  the  Reserve,  for  it  was  only  11,755  strong  on 
Ist  January,  1856.  The  peace  which  fdlowed,  and  the  discharges 
from  the  Army,  brought  the  Reserve  up  to  149,294  men  on  the  1st 
January,  1859.  The  war  with  Italy  again  reduced  the  Reserve,  and 
it  was  only  half  that  strength  on  1st  January,  1861.  And  then,  six 
years  of  peace  having  brought  the  Reserve  to  a  higher  strength  than 
ever  before,  it  must  recently  have  been  entirely  exhausted,  by  incor- 
poration in  the  active  Army.  During  the  period  of  22  years,  the 
Reserve  was  mainly  composed  of  conscripts,  many  of  whom  never 
joined  the  Army.  Its  strength  was  highest  on  the  1st  January, 
1866,  being  then  220,024,  of  whom  only  9,063  were  old  soldiers.  On 
the  Ist  Janucury  of  the  present  year,  the  Reserve  was  probably 
about  250,000  strong ;  and  it  was  from  this  body  that  the  Emperdr 
drew  the  means  of  augmenting  the  Army  of  France  to  the  higli 
estaUishment  of  which  the  newspapers  made  mention,  in  reference  to 
the  threatened  war  with  Prussia. 

It  is  ther^ore  evident,  that  when  the  Reserve  is  drafted  into  tlic 
Army,  the  maintenance  of  a  large  military  force  in  France  must  be 
dependent  on  the  annual  contingent  of  conscripts.  The  peculation 
of  France  has  never  been  called  on,  in  any  one  year,  to  supply 
more  than  140,000  men,  and  as  out  of  these  only  about  100,000  have 
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ever  been  available  for  incorporation  with  the  Army,  it  papears 
doubtful  whether  an  army  of  600,000  men  could  be  supported  by 
the  present  population,  in  time  of  war,  supposing  that  the  usiial 
calculation  of  one-sixth  of  the  Force  being  annually  expended  in  the 
field  operations,  is  correct. 

As  regards  the  military  efficiency  of  the  Reserve,  I  am  unable  from 
all  I  have  read,  to  offer  any  very  favourable  opinion.  In  each  of  the 
89  departmeilts  of  France  there  is  a  jecruiting  depdt,  usually  com- 
posed of  only  two  officers.  In  this  dep6t  are  kept  the  retunis  of  the 
men  in  the  Reserve,  and  the  traces  of  individual  soldiers  sent  to  their 
homes  are  preserved.  In  each  of  the  89  departments  there  is  m 
officer  of  rank  in  command  of  the  troops,  and  the  Reserve  is  under  hb 
orders,  and  may  be  called  out  for  drill.  This  however  involve? 
expense,  and  until  within  the  past  few  years,  this  calling  out  was 
rare,  and,  therefore  almost  useless,  and  the  Reserve  was  considered 
to  be  ill-trained,  indeed,  almost  uninstructed.  Since  1860,  an  attempt 
has  been  made  to  organize  and  discipline  the  Reserve,  by  assembliDg 
it  for  exercise  in  the  chief  place  of  each  department.  During  the  firs 
year  of  service,  the  recruits  are  under  instruction  for  three  months;  in 
the  second  year  for  two  months ;  and  in  the  third  year  for  one  montl 
This  new  system  of  training  is,  however,  described  as  having  tiie 
inconvenience  of  multiplying  expenses.  It  also  throws  on  the  Majoi 
of  the  regiment,  already  fully  occupied,  an  increase  of  work  and 
responsibility. 

The  last  report  of  the  Minister  of  War  mentions  the  fact  of  the 
Reserve  having  been  assembled  for  instruction ;  but,  as  no  oommeiit 
is  made  as  to  the  success  of  the  measure,  I  am  inclined  to  look  on  it 
as  a  failure.  Indeed,  I  think  any  efficient  system  of  training  for  tht^ 
Reserve  would  entail  a  considerable  outlay ;  and  thus  neutralise  th<^ 
greatest  merit  claimed  for  the  conscription,  in  the  economy  with  whicJ* 
the  Government  can  fill  the  ranks  of  the  army  with  men  partiali) 
trained  as  soldiers. 

In  the  year  1855  a  great  change  was  made  by  the  Emperor  in  the  mode 
of  carrying  out  the  French  conscription.  The  right  of  one  of  the  nearest 
relations,  within  six  degrees  of  kindred,  to  take  the  place  of  a  conscript 
when  desired,  has  always  existed.  The  right  of  a  conscript  to  fin<i » 
substitute  has  also  existed  from  the  commencement  of  the  conscnp- 
tion;  but  during  the  necessities  of  the  Revolutionary  GovenmieBt 
the  right* to  this  kind  of  substitution  was  withdrawn,  and  its  resto^ 
tion  under  the  law  passed  in  1800,  was  offe  of  the  boons  which  softenf^ 
the  severity  of  the  calls  for  conscripts,  which  then  conmienced,  t^ 
continued  during  the  whole  of  the  first  Empire,  to  weigh  so  heavily  <^^ 
the  people  of  France.  During  the  first  14  years  of  this  centoiTtit 
was  sometimes  very  difficult  to  find  fit  substitutes  to  replace  thoee 
conscripts  whose  families  were  willing  and  able  to  pay ;  and  the 
increased  demand  for  such  men  raised  the  price  paid  for  them  to » 
considerable  amount.  Nor  was  this  the  only  evil,  for  the  responsibilitj 
for  the  continued  service  of  the  substitute  remained  on  the  conscript 
whose  place  he  supplied ;  and  it  actually  happened  in  some  cases,  thai 
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in  consequence  of  the  desertion  of  substitutes,  a  conscript  was  ulti- 
mately obliged  to  enter  the  service  himself,  from  inability  to  provide 
funds  to  obtain  another  substitute.  Moreover,  the  classes  of  men 
found  willing  to  serve  in  the  Army  for  money,  were  very  objectionable, 
of  such  bad  character  as  to  be  disliked  by  oflScers  and  men,  and  often 
forced  to  desert.  As  a  body  these*  men  were  generally  denounced^ 
and  nicknamed  the  "  sold."  In  order  to  meet  the  great  demand  for 
substitutes.  Societies  were  formed  throughout  France,  to  which 
private  persons  subscribed.  These  Societies  professed  to  furnish 
men  as  substitutes,  but  were  always  denounced  by  the  authorities 
as  supplying  objectionable  characters,  and  often  deceiving  private 
persons. 

Many  attempts  were  made  to  free  the  Army  from  the  stigma  of 
receiving  such  a  class  of  men,  but  it  was  not  until  1855  that  the 
Emperor  succeeded  in  partially  removing  the  evil,  and  lightening  the 
burthen  of  the  conscription.  On  the  26th  Apnl,  1855,  a  law  was 
passed  authorising  the  fonnation  of  an  Army  Dotation  Fund,  under  a 
Commission,  into  which  a  certain  sum  was  paid  by  conscripts  desirous 
of  obtaining  exemption,  the  substitutes  being  then  provided  by  the 
Minister  of  War.  Soldiers  in  the  ranks  were  also  allowed  to  purchase 
their  discharge,  as  weU  as  to  extend  their  service  beyond  the  legal 
period  of  seven  years. 

Any  youth  drawing  a  number  wliich  makes  him  a  conscript  of  the 
year  is  now  at  liberty,  any  time  before  joining  the  Army,  to  demand 
exemption  on  payment  of  the  sum  fixed  by  the  Minister  of  War.  In 
like  manner,  a  soldier  serving  in  the  ranks  may  at  any  time  obtain  his 
discharge  by  paying  down  the  sum  fixed  for  the  period  of  service  he 
still  has  to  render.  The  rate  at  which  conscripts  can  obtain  exone- 
ration, and  the  rate  to  be  paid  by  soldiers  for  each  year  of  incom- 
pleted service,  are  annually  fixed  by  the  Minister  of  War,  on  the 
recommendation  of  the  Commissioners  of  the  fund ;  the  amounts  thus 
paid  being  placed  in  the  Dotation  Fund,  which  is  well  administered  by 
the  Commission  of  high  Officera,  who  annually  report  thereon  to  the 
Emperor. 

These  rates  of  payment  have  varied  almost  every  year  since  1855. 
The  firet  rate  was  fixed  at  2,800  francs  for  the  conscript  This  was 
considered  to  be  less  than  the  sum  then  paid  by  families  for  substitutes, 
but  it  continued  in  force  during  the  war  with  Russia.  In  1857  it  was 
reduced  to  2,000  francs,  and  m  1858  to  1,800.  The  war  in  Italy 
caused  it  to  be  raised  to  2,300  francs,  and  the  Mexican  War,  in  1862, 
increased  it  to  2,600  francs.  In  1863  it  was  again  lowered  to  2,300, 
at  which  rate  it  stood  imtil  the  present  year,  when  it  was  raised  to 
3,000  francs.  This  was  the  highest  rate  ever  fixed,  and  indicated  that 
war  with  Prussia  was  imminent.  Since  the  Luxembourg  Treaty  the 
rate  has  been  lowered  to  2,500  francs.  This  is  one  of  the  most 
hopeful  indications  of  the  continuance  of  peace. 

The  amount  to  be  paid  for  discharge,  by  soldiers  in  the  ranks,  has 
also  varied  from  year  to  year,  usually  rising  and  falling  with  the 
rates  to  be  paid  by  conscripts ;  but  has  always  been  greater  in  propor- 
tion than  that  required  for  a  conscript  before  incorporation.     In  *^ 
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years  1866,  1860,  1863,  1864,  and  1865,  the  rate  was  500  francs  for 
each  year  of  unexpired  service.  In  1857  and  '58,  when  soldiers  were 
in  excess  of  the  numbers  required  with  the  Army,  the  rate  was  lowered 
to  350  francs,  but  raised  in  1859  to  400,  and  in  1862  to  550  franca  for 
each  year.  In  the  early  part  of  the  present  year,  when  the  differences 
with  Prussia  began,  the  rate  was  considerably  raised,  but  it  has  lately 
been  reduced. 

The  funds  thus  paid  into  the  Dotation  Fund  are  applied  by  the 
Minister  of  War  to  providing  men  to  replace  the  conscripts  and  soldiers 
thus  released  from  military  service.  The  law  of  1855  enjoins  that 
the  number  of  conscripts  exonerated  and  soldiers  discharged  by  pur- 
chase, should  always  be  somewhat  below  the  numbers  found  to  replace 
them,  in  order  that  the  Army  may  at  all  times  be  kept  complete. 

A  full  and  detailed  account  of  all  these  operations  is  rendered  yeai 
by  year  to  the  Emperor  by  the  Commissioners^  and  a  copy  of  the  report 
is  laid  before  the  Legislative  Chambers.  In  the  report  on  the  Fund  up 
to  the  end  of  1865, 1  see  tiiat  whilst  236,840  conscripts  and  soldiers 
purchased  discharge,  245  J63  men  were  inducefl  by  bounties  to  con- 
tinue in  the  Army  after  the  completion  of  their  7  years'  service.  The 
actual  numbers  kept  in  the  service  are  in  reality  greater,  because 
whilst  soldiers  are  allowed  to  re-engage  for  varying  periods  of  3,  4, 5. 
6,  or  7  years,  the  numbers  entered  in  the  returns  are  calculated  ou 
the  supposition  that  all  take  service  for  7  years ;  thus,  if  7  soldien? 
re-engaged  each  for  3  years'  service,  they  would  only  count  as  3  men 
of  7  years'  service. 

The  bounties  paid  out  of  the  Dotation  Fund  in  order  to  induce  men 
to  join  or  continue  in  the  Army,  are  fixed  by  the  Minister  of  War,  on 
the  recommendation  of  the  Conunissioners  of  the  Fimd.  The  v&ten  of 
bounty  are  always  below  the  sums  paid  to  obtain  either  exoneration 
fi'om  the  service,  or  discharge  from  the  Army.  In  1856  the  bounty 
was  2,300  francs  for  a  soldier  re-engaging  for  7  years'  service;  in 
1857  and  1858  it  was  1,500  francs ;  in  1859  it  was  2,000  ;  in  1861, 1862, 
and  1863,  it  was  2,200,  and  2,300  in  1864  and  1865.  Recently,  on  war 
threatening  with  Prussia,  the  bounty  was  considerably  increased,  but 
has  since  been  diminished.  The  s^e  rates  were  paid  to  men  entering 
the  Army  who  had  not  previously  served.  The  bounties  for  entering 
or  contmuing  in  the  Army  are  not  entirely  paid  down  on  engaging ; 
usually  only  one-half  is  paid  at  once,  and  the  remainder  on  completing 
the  contracted  period  of  service.  When  soldiers  engage  for  less  thao 
7  years'  service,  a  part  of  the  bounty  is  paid  annually,  but  in  general 
only  one-half  of  the  yearly  rate,  the  remainder  being  reserved  till  the 
completion  of  the  period  of  service.  All  unpaid  balances  due  a.-* 
bounties  are  paid  to  the  heirs  of  soldiers  dying  before  completing  their 
service. 

The  one  great  object  of  the  law  of  1855  was  to  encourage  trained 
and  fit  soldiers  to  continue  in  the  Army  beyond  the  7  years  imposed  by 
the  conscription  law.  Every  encouragement  was  given  to  old  soldiers 
to  re-engage  after  7  years'  service,  bounty  as  well  as  higher  pay 
being  then  given,  and  on  re-engaging  after  14  years,  a  further  increase 
of  pay ;  and  though  not  allowed  a  bounty  after  14  years'  service,  yet 
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tliey  served  on  for  pension,  which  was  augmented  out  of  the  Army 
Dotation  Fund. 

In  1859,  the  re-engagements  by  soldiers  in  the  i-anks  were  not 
sufficiently  numerous  to  replace  the  conscripts  and  soldiers  who  pur- 
chased their  discharge ;  and  the  Government  then  availed  themselves 
of  the  power  given  under  the  law  of  1865  to  enlist  men,  who  had  not 
served  in  the  Army.  This  was  carried  out  entirely  by  the  Govern- 
ment authorities,  who  thus  practically  took  the  place  of  the  old  Com- 
panies formed  for  the  purpose  of  enabling  families  to  obtain  sub- 
stitutes. 

The  right  of  families  to  provide  their  own  substitutes  has  been  con- 
tinued, but  restricted  to  the  selection  of  those  youths  within  four 
degfrees  of  kindred  of  the  conscript.  Practically,  the  providing  sub- 
stitutes by  families  has  entirely  ceased.  In  1865  the  whole  number 
thus  provided  was  only  448,  whereas  in  1854,  the  year  of  the  war 
with  Russia,  and  before  the  new  law  was  passed,  there  were  21,614 
substitutes  supplied  privately  by  the  famihes  of  conscripts. 

The  reports  to  the  Emperor  on  the  Dotation  Fund,  show  minutely 
the  great  extent  to  which  both  conscripts  and  soldiers  have  availed  them- 
Rolves  of  the  permission  to  purchase  exoneration.  In  the  very  first 
year  of  the  Fund,  1866,  when  war  was  being  carried  on,  22,427  con- 
scripts purchased  their  discharge.  In  1859  (the  year  of  the  war  in 
Italy),  the  number  was  38,325,  and  in  1860,  when  war  was  still  going 
on,  it  was  28,275.  In  1862  the  number  fell  to  18,381,  and  in  1865,  to 
18,777.  It  will  be  interesting  to  see  the  effect  that  the  expected  war 
with  Prussia  this  year  has  had  on  the  purchase  of  exonerations  from 
liability  to  military  service.  The  number  of  soldiers  who  have  pur- 
chased theur  discharge  has  also  been  considerable.  In  1855,  they  were 
3,268;  in  1856  as  many  as  5,524;  but  only  about  6,000  m  1858  and 
1859,  the  number  gradually  diminishing  with  the  continuance  of 
[>eace. 

Another  point  has  lately  been  brought  to  Ugbt  by  the  purchase  of 
exonerations.  As  already  stated,  the  conscripts  belonging  to  the 
contingent  of  each  year  are  annually  divided  into  two  portions,  one  to 
join  the  Army,  and  the  otlier  to  r^nain  in  the  Beserve ;  and  the  faUing 
o£f  in  the  number  of  conscripts  purchasing  exonerations,  is  traced  to 
the  conscripts  of  the  latter  portion  not  thinking  it  woith  while  to  pur- 
chase their  discharge.  This  shows  that  great  confidence  was  enter- 
tained as  to  the  continuance  of  peace,  and  the  small  chance  of  the 
Reserve  being  called  into  active  service. 

The  small  number  of  discharged  soldiers  who  returned  to  military 
life,  although  the  law  of  1855  permitted  them  to  return  within  3  years 
of  their  discharge,  is  very  remarkable.  The  numbers  who  by  com- 
pletion of  service  are  annually  discharged  from  the  French  army,  vary 
from  50,000  to  65,000*  and  out  of  the  large  number  of  this  class 
living  in  France  in  1855  and  1856,  only  5,165  availed  themselves  of  the 
large  bounty  to  re-enter  the  army,  though  war  was  then  actually  going 
on.  The  largest  number  of  discharged  soldiers  that  subsequently 
re-engaged  in  any  one  year,  was  4,102  in  1861.  In  1865  there  were 
only  2,454.    Thus  it  is  seen,  that  in  general  when  once  a  French 
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soldier  leaves  the  Army  he  quits  it  for  ever,  and  this  fact  is  \eell 
deserving  of  notice  in  connection  with  the  limited  Reserve  available  in 
Prance  in  case  of  war. 

The  number  of  soldiers  who  re-engage  before  their  service  expires, 
is  however  greater.  In  1855,  no  less  than  23,092  re-engaeei  In 
1860  the  number  was  27,052,  and  next  year  24,792,  but  it  fell  "to  9,279 
in  1865.  Soldiers  were  no  doubt  at  first  induced  to  re-engage  in  audi 
large  numbers,  by  the  immediate  receipt,  as  permitted  by  the  law  of 
1855 — even  before  the  expiration  of  their  first  period  of  service— of 
the  bounty  for  the  extension  of  service.  This  was  subsequently 
altered,  and  accounts  for  the  great  falling  off  in  number. 

The  number  of  substitutes  engaged  by  the  authorities  to  make  good 
the  deficiencies  in  re-engagements,  has  not  been  great,  being  limited 
to  those  required  to  fill  up  the  vacancies  caused  by  the  purchase  of 
exonerations,  and  not  supplied  by  old  soldiers.  The  largest  number 
was  10,306,  in  1861.     In  1865  there  were  only  6,968. 

The  granting  of  exonerations  by  purchase,  and  the  re-engagement  of 
soldiers  and  engagement  of  substitutes  by  the  authorities,  have  much 
diminished  the  severity  of  the  conscription  law,  by  largely  reducing 
the  number  of  conscripts  forced  into  the  Army.  I  find  that  the 
nuitiber  of  conscripts  incorporated  in  the  land  Anny  during  six  years, 
Including  1866,  was  only  136,103,  being  an  annual  average  of  22,684; 
and  this  result  is  remarkable,  seeing  that  the  contingent  has  been 
100,000  during  each  of  the  six  years,  and  that  out  of  the  Army 
of  about  436,000  men,  one-seventh,  say  60,000  is  annually  entitled  to 
discharge. 

There  are  great  differences  of  opinion  in  Fi*ance  as  to  allowing  ad- 
scripts to  purchase  exoneration  from  miUtary  service,  and  especially  ai> 
to  allowing  old  soldiers  to  re-engage  after  then-  seven  years*  service. 
On  the  whole,  public  opiuioo,  judging  by  printed  works,  appears  to  be 
opposed  to  both  practices,  but  it  is  certainly  doubtful  whether,  if  thes< 
two  conditions  did  not  exist,  the  French  Army  could  be  maintained  at  its 
present  high  standard,  with  a  reserve  to  fall  back  upon,  without  in- 
creasing either  the  strength  of  the  Contingent,  or  the  duration  oi 
military  service  ;  and  both  these  measures  would  fall  so  heavily  on  the 
people  of  France  as  to  bo  borne  with  impatience  by  the  people. 

The  operation  of  the  law  of  1855  has  effected  a  considerable  changt 
in  the  composition  of  the  French  Army.  The  number  of  soldiers,  who  on 
the  Ist  of  Januarj^  1846  were  serving  as  volimteers,  was  40,900,  or 
12  per  cent,  of  the  total  strength  ;  whilst  twenty  years  later,  on  th 
1st  January,  1866,  there  were  72,546,  or  18  per  cent,  of  the  strengdi. 
At  the  former  date,  the  number  of  soldiers  who  were  serving  as  *'  re- 
engaged" was  only  12,500,  or  4  per  cent. ;  whereas,  on  l8t  Jauuar}'. 
1866,  there  were  100,307,  or  27  per  cent,  of  the  strength.  In  1840, 
the  substitutes  who  had  taken  the  place  of  relations  drawn  as  con- 
scripts, were  5,487  in  number,  or  2  per  cent,  of  the  total  strength ; 
whilst  on  the  1st  January,  1866,  they  had  fallen  to  257.  The  sub- 
stitutes serving  as  purcliased  men,  numbered  i52,7.>9  on  the  Jj^t 
January,  1846 ;  being  24  par  cent,  on  the  total  strength ;  and  on  th«* 
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1st  January,  1866,  they  had  diminished  to  47,472,  or  about  12  per 
cent,  on  the  strength.  Those  who  were  serving  on  dally  pay  and  not 
as  regular  soldiers,  were  only  439  in  number  in  1846,  whilst  in  1866, 
they  had  increased  to  13,325,  or  4  per  cent,  of  the  strength. 

The  greatest  change  is  however  in  the  number  of  conscripts  serving 
in  the  Army  on  their  own  account.  In  1846,  the  conscripts  drafted 
into,  and  actually  serving  in  the  Army,  numbered  194,695,  or  58 
per  cent,  of  the  strength ;  whereas,  in  1866  there  were  only  132,538, 
or  37  per  cent..,  the  percentage  having  decreased  year  by  year,  since 
the  law  of  1855  was  passed. 

The  change  in  the  average  length  of  service  of  soldiers  is  also  very 
great.  On  1st  January,  1847,  there  were  53,209  private  soldiers,  or 
16  per  cent,  of  the  total  strength,  of  less  than  one  year's  service ; 
whilst  on  the  1st  January,  1866,  the  number  was  only  32,187,  or  about 
8  per  cent.  On  the  1st*  January,  1847,  there  were  91  per  cent,  under 
7  years'  service,  and  in  1866  only  67  per  cent. ;  and  in  the  latter  year 
there  were  33  per  cent,  above  7  years'  service,  against  9  per  cent, 
m  1847.  The  private  soldiers  of  more  than  15  years'  service,  only 
numbered  4,329  in  1847, .  whereas,  in  1866,  they  were  23,189  in 
number. 

These  various  changes,  both  in  the  conditions  under  which  men  are 
serving,  and  the  length  of  service  of  soldiers  of  the  Army,  have  given 
rise  to  much  discussion  in  France,  General  opinion  appears  to  be  in 
favour  of  maintaining  the  eflSciency  of  the  Army  by  having  the  main 
body  of  soldiers  in  all  the  elastic  vigour  of  youth,  between  20  and 
25  years  of  age ;  but  the  advocates  of  this  course  would  bring  into 
the  Army  all  the  fit  youths  of  the  country. 

This  extension  of  liability  to  military  service,  would  entail  on  the 
people  of  France  the  universal  conscription  in  use  in  Prussia,  instead 
of  the  more  limited  one  hitherto  in  force  in  France.  As  regards  one 
effect  of  that  universal  conscription,  it  was  lately  reported  in  the 
Ti'wi«,.that  out  of  a  thousand  Gennans  entering  into  expeditions 
beyond  seas,  tjiere  are  hardly  more  than  two  or  three  Prussians ;  their 
liability  to  serve  in  the  Army  preventing  their  leaving  their  own 
country,  until  they  are  too  old  to  be  enterprising. 

The  probable  effect  of  a  universal  conscription  in  France  from  another 
point  of  view,  may  be  imagined,  when  we  consider  that  already,  under 
the  limited  conscription,  with  a  population  of  38,000,000,  the  births 
are  fewer  in  France,  than  in  the  United  Kingdom  with  a  population  of 
only  30,000,000. 

In  order  fully  to  contrast  the  effect  of  the  two  systems  of  recruiting 
the  Military  Forces,  in  France  and  the  United  Kingdom,  it  should  be 
stated,  that  with  an  emigration  drain  on  our  adult  population,  of  more 
than  double  the  strength  of  the  French  Contingent  annually  drawn 
Tinder  the  conscription  laws,  the  population  of  the  United  Kingdom  has 
nevertheless,  for  many  years  past,  increased  in  a  greater  ratio  than 
that  of  Prance. 

Thus  our  resources  in  men,  when  called  for  the  defence  of  the 
<x>untry,  are  relatively  far  more  extensive  than  those  of  France,  and 
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tiiey  increase  year  by  year.  This  fomm  good  ground  for  preferring  the 
voluntary  service  system  of  our  army,  even  though  it  may  be  more 
directly  expensive,  to  the  conscription  in  force  amcSigst  Continental 
nations,  the  former  having  the  immense  advantage  of  permitting  the 
full  development  of  the  race,  instead  of  inducing,  like  the  latter, 
restrictions  on  marriages  and  births.  Moreover,  under  the  Training 
Act,  which,  though  never  put  in  force,  still  remains  on  the  statutes, 
and  is  capable  with  a  few  improvements  of  being  practically  carried 
out,  we  have  the  means  of  enrolling  upwards  of  400,000  men  in 
England  and  Wales  alone,  for  defensive  purposes,  and  of  traininp 
them  in  their  several  parishes  to  as  high  a  state  of  e^dency  as 
could  be  desired. 
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Monday  Evening,  June  10th,  1867. 
Vice-Admiral  Sik  HENRY  J.  CODRINGTON,  K.C.B.,  in  the  Chair. 


NAMES   OF   MEMBERS   who   joined   the   Institution   between   the  3rd  and 

lOthof  June,  1867. 

ANNUAL. 
Batcman,  Biohard  S.,  Commander  B.N. 

Sloaae,  C.  £.  C.  D.,  Captain  Boyal  Sherwood  Foresters  Militia.     U 
Waterhouse,  Henry,  Captain  Lanark  Artillery  Volunteers. 
Palk,  Lawrence  H.,  Lieut.  Scots  Fusilier  Guards.     1?. 


THE  HYDRAULIC  PROPELLER  AS   A  MOTIVE   POWER  FOR 

SHIPS. 

By  Vice- Admiral  G.  Eluot. 

The  Chairman  :  I  beg  to  introdnce  to  you  Admiral  Elliot  who  has 
been  kind  enough  to  come  here  and  instruct  us  this  evening  on  the 
subject  of  a  new  motive  power  for  ships.  To  many  of  us  it  will  be 
new,  and  I  am  snre  we  shall  all  gain  considerably  by  the  information 
he  is  about  to  give  us. 

Admiral  Elliot:  It  is  not  my  intention  to  attempt  any  ex- 
positioti  of  the  various  laws  of  hydraulics  or  scientific  principles 
involved  in  the  application  of  water  to  the  pui-pose  of  propelling 
vessels.  My  opinion  is  that  the  laws  of  science  which  operate  in  the 
practical  development  of  this  invention  are  few  and  simple,  and  easily 
understood ;  and  that  it  is  owing  to  looking  too  far  into  the  maze  of 
science,  that  some  clever  men  have  fallen  into  such  errors  in  pro- 
phesying the  non-success  which  would  attend  this  new  application  of 
water  power.  I  regret  to  say  that  the  invention  has  suffered  much 
from  the  treatment  it  has  received  at  the  hands  of  some  scientific 
men ;  but  having  now  reached  the  region  of  success,  we  can  afford  to 
be  generous  and  to  forget  the  past :  and  all  we  ask  is,  that  in  the  face 
of  indisputable  realizations  of  Mr.  Ruthven's  anticipations,  and  on 
account  of  the  great  importance  of  this  invention  for  war  purposes, 
and  the  enormous  advantages  it  opens  out  to  the  science  of  naval 
architecture,  our  scientific  opponents  will  in  future  come  forward 
openly,  and  honestly  support  their  views  by  argument,  discussion,  and 
proofs,  as  opposed  to  the  facts  we  now  have  to  lay  before  them. 
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Were  I  to  refer  to  the  correspondence  I  have  carried  on  for  years, 
and  show  yon  the  annoyances  and  disappointments  I  have  met  with, 
it  wonld  prove  how  thankless  and  hopeless  a  task  it  is,  to  hecome  a 
pioneer  in  the  cause  of  improvement.  But  if  men  who  well  know  the 
weight  of  their  opinions,  will  still  continue  to  disparage  this  invention, 
>  refusing  to  accept  the  evidence  of  facts,  it  may  retard  the  development 
of  this  new  propeller,  but  I  am  convinced  that  it  cannot  prohibit  its 
final  adoption  for  general  use. 

I  wish  tl^s  evening  to  court  free  discussion.  I  will  lay  before  you 
a  short  description  of  the  history  of  this  invention  up  to  the  present 
time,  with  a  statement  of  the  facts  which  have  been  realized,  and  I 
will  endeavour  to  point  out  the  principal  features,  in  which  this  new 
propeller  will  show  its  great  superiority  over  the  screw  or  paddle. 
1  regret  to  say  that  I  come  before  you  not  so  well  prepared  as! 
could  have  wished,  as  circumstances  have  not  permitted  me  to  devote 
the  time  which  I  should  have  desired  to  the  preparation  of  this  paper. 
I  do  not  come  here  to  puff  up  an  invention,  nor  to  make  personal 
attacks  on  any  one,  but  to  meet  my  brother  OflScers  in  friendly  dis- 
cussion on  a  point  which  I  am  sure  will  interest  them  all ;  and  to  add 
my  support  to  the  proceedings  of  this  very  valuable  Institution. 

The  idea  of  propelling  vessels  by  water  is  very  old,  and  many  at- 
tempts have  at  various  periods  been  made  to  adapt  the  theoiy  to 
practice,  but  all  unsuccessfully,  until  Mr.  Ruthven,  of  Edinburgh,  an 
engineer,  in  the  year  1839,  invented  an  apparatus  for  doing  so.  Under 
the  patent  then  obtained,  two  small  vessels  were  constructed— one  of 
nine  feet  long,  with  steam  power,  and  afterwards  in  1844,  another  of 
forty  feet.  These  vessels  were  exhibited,  the  smaller  one  on  the 
Union  Canal  at  Edinburgh,  and  the  larger  one  on  the  Forth.  They 
attracted  a  great  deal  of  attention  at  the  time,  and  were  very  highly 
spoken  of.  They  had  been  brought  under  the  notice  of  the  Admiral^ 
by  OflBcers  of  the  Navy,  and  so  favourably  recommended  that  the 
Admiralty  requested  permission  to  inspect  and  experiment  on  the 
last-named  vessel,  and  a  report,  which  was  highly  favourable,  was  duly 
made  on  her  performances  by  Mr.  Murray,  the  present  Chief  Engineer 
of  Portsmouth  Dockyard.  Great  exertions  were  then  made  by  the 
inventor  to  have  the  invention  taken  up,  but  he  was  entirely  nn- 
successful  Few  appeared  to  know  anything  of  the  principles  upon 
which  the  vessel  was  propelled ;  and  the  scientific  and  practical  people 
were  alike  opposed  to  it.  In  1849  a  few  improvements  were  made 
upon  certain  parts  of  the  apparatus,  for  which  a  new  patent  was  takec 
out.  Fresh  efforts  to  introduce  it  were  again  made,  and  another  smiJl 
vessel,  thirty  feet  long,  was  built  to  illustrate  the  invention.  Thii» 
vessel  was  placed  on  the  Thames.  A  smaller  one,  of  twelve  feet, 
was  sent  to  the  Great  Exhibition  in  1851.  The  one  on  the  Thames 
attracted,  as  might  have  been  expected,  a  great  deal  of  notice,  and  was 
by  many  most  favourably  spoken  of ;  and  one  Steamboat  Company  pro- 
posed taking  up  the  invention,  but  ultimately  abandoned  their  intention 
stating  that  if  successful,  it  would  throw  out  of  use  the  many  boats 
they  had  then  on  the  river.  The  model  in  the  Exhibition  fared  worse, 
though  it  pretended  to  be,  and  in  reality  was,  one  of  the  most  valuable 
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inventioiis  for  commercial  purposes  in  the  whole  exhibition ;  it  was  not 
so  much  as  even  noticed  in  the  jurors'  report.  It  was  not  until  1858, 
that  the  first  vessel  for  commercial  purposes  was  made  and  completed. 
This  vessel  called  the  *'  Albert,"  was  built  in  Prussia,  partly  at  the 
expense  of  the  Prussian  Government,  by  a  Mr.  Sydel,  and  the  engines 
and  other  machinery  were  furnished  by  the  patentee.  It  has  been* 
employed  ever  since,  running  regularly  on  the  Oder,  and  has  proved 
the  complete  success  of  the  invention. 

Since  then,  another  vessel  with  this  new  system  of  propulsion, 
called  the  '^  Seraing,"  has  been  built  at  Antwerp,  and  I  induced  the 
Admiralty  to  send  over  Mr.  Murray,  Chief  Engineer  at  Portsmouth, 
to  examine  and  report  upon  her  capabilities.  I  have  a  copy  of  the 
letter  which  was  sent  to  the  Admiralty  by  Mr.  Murray  after  he 
had  inspected  the  vessel,  but  it  is  too  long  to  read  it  through.  He 
reported  favorably  of  what  he  saw,  and  recommended  this  mode  of 
propulsion  for  adoption,  especially  for  war  vessels ;  although  as  far  as 
the  inconclusive  evidence  he  obtained  would  enable  him  to  judge  of  the 
speed  obtained,  as  compared  with  the  paddle  in  a  sister  vessel,  it 
appeared  that  the  hydraulic  propeller  as  applied  to  the  "Seraing,*' 
had  a  loss  of  speed  of  somewhat  less  than  one-tenth.  "  The  *  Seraing ' 
^vas  ISO  feet  long  over  all,  13  feet  beam,  and  about  8  feet  deep 
with  a  draught  of  water  of  about  3  feet.  The  engines  are  of  dO-horse 
nominal  power,  with  two  cylinders  of  24  inches  diameter  and  22  inches 
stroke,  making  50  to  52  revolutions  per  minute,  and  working  horizon- 
tally and  direct  upon  the  vertical  shaft  of  a  centrifugal  pump." 

I  may  mention  with  regard  to  this  vessel  that  the  (kawings  of  her 
engines  did  not  come  from  Mr.  Ruthven,  and  that  there  is  an  alteration 
made  in  the  discharge  pipes  which  Mr.  Ruthven  objected  to.  But  I 
am  only  canying  the  history  up  to  the  present  time.  We  shall 
pi-esently  see  what  facts  we  have  arrived  at,  when  Mr.  Ruthven 
had  his  own  way  entirely. 

Notwithstanding  having  two  veritable  vessels  to  refer  to,  both 
of  which  displayed  considerable  success,  the  same  opposition  was  still 
made  to  the  hydraulic  propeller,  so  that  nothing  towards  its  develop- 
ment was  done  in  this  country  until  1862,  when,  in  consequence  of  my* 
urgent  applications  to  the  Admiralty,  an  order  was  given  for  an 
experiment  to  be  made  to  test  the  hydraulic  power,  in  a  gunboat  at 
Devonport.  But  it  will  hardly  be  believed  that  no  one  connected  with 
the  invention  was  consulted ;  and  when  it  was  discovered  that  the 
experim^t  was  being  made,  and  Mr.  Ruthven  went  down  to  look 
at  it,  he  found  to  his  surprise  that  it  was  no  child  of  his  at  all! 
the  invention  had  been  misapplied,  and  as  he  would  not  adopt 
it,  this  first  Government  experiment  was  unproductive.  Well,  that 
was  the  result  of  my  first  application  to  the  Admiralty.  But  I  never 
ceased  my  importunities  imtil  I  obtained  permission,  in  1864,  to  have 
the  hydraulic  propeller  fitted  to  the  "  Waterwitch." 

I  must  say  that  I  owe  it  entirely  to  the  Controller  of  the  Navy  that 
this  trial  was  made  in  the  ''  Waterwitch."  I  am  certain  that  if  it  had 
not  been  for  him,  the  trial  would  not  have  been  made.  At  that  time  the 
xispcct  of  affairs  was  very  cloudy  indeed,  in  consequence  of  the  oppo- 
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sHion  of  scientific  men,  so  that  the  responsibility  was  far  greater 
to  those  who  recommended  the  experiment  to  be  tried  in  the  "  Water- 
witch  "  then,  than  it  would  be  to  order  its  application  on  a  larger 
scale  now. 

Here  is  an  exact  model  of  the  "  Waterwitch,"  not  of  her  fittings, 
but  of  her  form  below  the  water-line.  On  seeing  that  it  was  a  chunsy 
vessel,  and  thinking  it  might  be  desirable  to  get  more  speed,  I  pro- 
posed to  take  the  same  draught  of  water  and  the  same  displacement, 
and  I  sent  up  drawings  of  an  iron  vessel  in  which  I  proposed  to  put 
tlie  hydraulic  propeller.  But  it  was  said,  as  we  are  building  two 
other  vessels  of  this  class,  the  '*  Vixen,"  and  the  "  Viper,"  if  we 
put  the  hydraulic  in  a  vessel  exactly  like  them  in  all  respects,  the 
trial  will  be  so  much  the  more  convincing  if  it  turns  out  that  they 
have  equal  speed.  I  saw  something  in  that  argument,  and  of  coarse 
I  agreed  to  it  at  once.  I  was  desired,  with  Mr.  Ruthven  and 
Mr.  Murray,  to  prepare  an  engine  for  the  *'  Waterwitch,"  which  was 
done.  I  speak  upon  this  point,  particularly,  because  it  has  since  beea 
thrown  out  that  the  success  which  has  attended  this  trial  is  not  con- 
vincing, because  the  "  Waterwitch  "  class  of  vessel  is  a  very  chmwy 
one  to  drive.  I  do  not  consider  myself  that  this  has  anything  to  (fe 
with  it.  I  think  that  to  get  10  knots  with  160-horse  power  out  of 
such  coarse  lines,  is  perhaps  more  creditable  than  to  get  11  or  12  knots 
out  of  a  vetisel  with  a  finer  water-line,  a  longer  vessel,  and  an  easier 
vessel  to  drive.  That  has  nothing  to  do  with  the  question.  There  is 
a  certain  power  exerted,  and  there  has  been  a  certain  amount  of  work 
done  ;  and  that  is  proof  of  the  merits  of  the  hydraulic  propeller  at  tbe 
present  time.  All  scientific  men  can  easily  make  out  whether  it  has 
succeeded  or  not.  I  think  it  is  a  very  fair  trial.  If  the  vessels  had 
been  of  finer  lines,  there  would  have  been  less  work  to  do,  and  the 
same  power  would  have  obtained  greater  speed.  I  cannot  under- 
stand why  the  trial,  as  it  stands  between  the  "  Viper "  and  the 
"  Waterwitch,"  is  not  just  as  fair  as  if  they  had  been  vessels  built  on 
faster  lines.     As  a  comparative  test  it  is  equally  conclusive. 

The  drawings  of  the  engines  were  prepared  by  Mr.  Ruthven,  assisted 
by  Mr.  MuiTay,  and  by  Mr.  Dudgeon,  who  has  always  lent  us  every 
assistance  in  his  power.  These  are  the  engines  in  the  "  Waterwitch,'' 
(see  diagram,)  only  they  have  three  cylinders.  I  believe  Mr.  RuthycD 
rather  prefers  two  ;  Mr.  Dudgeon  says  *  he  prefers  three.  It  is  a 
question  which  is  best.  No  doubt,  with  two  cylinders  you  get  less 
friction,  and  with  three  you  get  more  easy  motion,  but  there  is  greater 
weight  of  engine,  and  I  believe  Mr.  Ruthven  still  holds  to  his  opinion 
that  two  cylinders,  in  certain  circumstances,  are  better  than  three. 

The  results  of  all  these  trials  are  upon  the  pnper  in  my  hand.  They 
are  the  Admiralty  Reports : — on  the  "  Vixen,"  the  "  Viper,"  and  the 
"Waterwitch."  It  may  be  sufficient  to  take  the  two  trials  at  load  water- 
line  of  the  "Vixen"  and  the  "Waterwitch."  They  approach  nearer  in 
point  of  draught  of  water,  in  fact,  they  are  within  an  inch  and  a  half— 
the  "Waterwitch"  drew  nearly  two  inches  more  water  than  the  "Vixen" 
did.  The  "  Vixen"  was  10  ft.  5^  in.  forward,  11  ft.  5^  in.  aft.  The 
"  Waterwitch  "  10  ft.  10  in.  forward,  11  ft.  4  in.  aft.    Tbe  result  was. 
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that  the  speed  of  the  **  Vixen"  was  8-894,  and  that  of  the  "  Waterwitch," 
9-255,  more  than  one-third  of  a  knot  in  favour  of  tho  "  Waterwitch."  The 


mean  draught  of  tho  "Vixen"  was  10  ft.  11  in.,  the  mean  draught  of 
the  "  Waterwitch"  was  11  ft.  1  in.  The  co-efflcients  wore,  by  the 
formula  for  speed  and  midship  section,  317*7  in  the  '*  Vixen,"  and 
327*7  in  the  '*  Waterwitch."  And  by  the  formula  for  speed  and  dis- 
placement, in  the  *•  Vixen  "  107*4,  in  the  **  Waterwitch  "  109*2,  both  in 
favour  of  the  **  Watersvitch  "  as  by  Admiralty  showing. 

Now,  Gentlemen,  I  believe  that  every  one  knows  that  the  essence 
of  the  whole  affair  is  in  those  co-efficients.  If  the  vessels  were  not 
exactly  alike,  the  comparison  would  be  no  test  of  the  value  of  the 
propeller ;  but  where  two  vessels  are  exactly  alike,  midship  section, 
displacement,  draught  of  water,  tonnage,  the  co-efficients  certainly  do 
show,  if  anything  will  show,  the  comparative  value  of  the  two  kinds 
of  propellers. 
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Having  arrived  thus  far,  I  think  we  have  a  right  to  say,  that  we  have 
facts,  and  we  have  a  right  to  ask  scientific  men  to  accept  those 
facts,  or  to  give  then*  reasons  for  not  doing  so.  What  I  complain  of 
is,  that  opinions  are  still  expressed,  and  that  unfortunately,  those 
opinions  have  great  weight  towards  a  disparagement  of  this  motive 
power.  Those  who  disparage  the  system  do  not  say,  we  have  not 
done  what  we  have  done ;  they  agree  it  is  a  success ;  but  they  now 
say,  "  when  you  come  to  try  it  on  a  larger  vessel  and  with  a  greats 
speed,  we  do  not  believe  you  will  succeed  so  well."  I  should  be 
very  glad  if  they  would  come  and  tell  me  why.  I  think  if  it  he  done 
in  a  vessel  of  the  size  of  the  "  Watei-witch,"  they  ought  to  be  able 
to  show  why  it  will  not  be  done  in  a  vessel  of  larger  size.  I,  on  the 
contrary,  say  that  as  you  increase  the  power,  so  you  will  improve  the 
comparative  speed  as  regards  other  vessels.  And  for  this  reason,  that 
there  is  no  slip  here,  and  in  the  screw  we  know,  as  you  get  higher 
velocities,  you  do  increase  the  slip.  I  am  coming  to  that  question  of 
slip  presently.  You  may  say,  "  tnere  is  water  friction,"  but  I  do  not 
perceive  it  as  far  as  present  experience  goes.  I  have  got  very  good 
support  from  eminent  scientific  men  with  regard  to  friction,  that  wat«: 
discharges  itself  through  its  centre,  and  that  there  is  but  little  loss  bv 
friction. 

Having  given  you  a  sketch  of  what  has  been  done  between  the 
*'  Vixen  "  and  '*  Waterwitch,"  1  have  no  time  to  go  further  into  it.  I 
shall  be  very  glad  to  answer  any  question  afterwards. 

I  now  wish  to  shov^  that  these  are  not  the  only  facts  we  have 
got.  We  have  a  comparison  between  what  the  "Waterwitch" 
and  what  two  vessels  built  by  Mr.  Dudgeon  have  done.  They  are 
vessels  of  the  same  type,  the  "  Medusa,"  and  the  "  Triton."  I  will  show 
afterwards,  as  I  go  along,  what  Mr.  Dudgeon  himself  says  with  regard 
to  his  vessels,  ilere  are  the  whole  of  his  calculations,  and  he  here 
says,  guided  by  his  co-eflScients  and  comparisons — (he  was  on  board 
the  "  Waterwitch  "  on  all  her  trials,  and  he  has  taken  the  Admiralty 
evidence  of  her  diagrams) — "  I  therefore  conclude  that  about  50  or 
*'  60-indicator-hor8e  power  was  lost  in  the  water  propulsion.  As  com- 
"pared  with  the  twin  screw,  it  was  about  one-fifteenth  of  the  power; 
"  and  as  the  twin  screw  vessel  was  fitted  according  to  our  own  system, 
"  the  comparison  is  good."  After  that,  I  asked  Mr.  Dudgeon  this  ques- 
"  tion:  The  '  Medusa'  and  '  Triton'  had  the  same  displacement,  it  is  true; 
"  but  they  drew  three  feet  less  water,  and  they  were  30  feet  longa". 
*'  Are  they  not  an  easier  class  of  ships  to  drive  ?"  Mr.  Dudgeon,  in  his 
own  words  at  the  Society  of  Naval  Architects,  acknowledged  that  it 
was  so ;  that  although  the  displacement  was  the  same,  and  the  indi- 
cated horse-power  was  the  same  that  was  exerted,  still  drawing  three 
feet  less  water  and  being  30  feet  longer,  they  were  an  easier  dass  of 
ship  to  drive,  and  he  considered  it  quite  made  up  for  the  loss  in  the 
comparative  speed  of  the  two  vessels. 

Therefore,  we  have  substantial  facts  ;  but  I  am  sorry  to  say,  they  are 
the  only  facts  at  present,  unless  I  mention  those  connected  with  the 
"  Nautilus,"  which  vessel  I  am  now  about  to  refer  to.  This  vessel  was 
built  at  Blackwall  by  the  patentee,  Mr.  Ruthven,  at  the  expense  of 
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private  gentlemen,  for  the  purpose  of  practically  proving  the  advantage 
of  the  hydraulic  mode  of  propulsion.  The  hull  of  this  vessel  is  some- 
what similar  to  that  of  one  of  the  "  Citizen  "  river  steam  paddle-boats, 
being  about  the  same  length,  although  much  broader  and  hijgher 
between  decks,  and  fuller  in  the  lines.  She  is  fitted  with  two 
steam-engines,  each  of  about  ten  nominal  horse  power.  The 
advantages  of  construction,  so  far  as  shape  and  size  of  hull  are 
concerned,  are  on  the  side  of  the  paddle  vessel.  Any  superiority 
shown  by  this  experimental  vessel  may  tlierefore  be  confidently 
attributed  to  the  propelling  medium.  The  immense  difficulty  of 
inducing  the  public  to  attadi  value  to  what  appeared  so  novel  and 
extraordinary  an  invention,  induced  the  owners  to  incur  the  ex- 
pense of  building  this  vessel  purposely  to  prove  the  correctness  of  the 
inventor's  calculations  and  the  great  value  of  the  principle.  Constructed 
on  a  model  unusually  full  in  the  lines,  and  with  no  extraordinary 
power,  this  vessel  may  be  considered  to  afford  a  severe  and  rehable 
test.  The  '"Nautilus"  having  so  completely  fulfilled  this  purpose, 
the  owners  and  patentee  have  invited  the  criticism  of  scientific 
mechanicians  and  the  public,  confident  that  an  inspection  of  the  vessel 
and  ocular  demonstration  of  her  performance,  cannot  fail  to  prove  the 
great  superiority  of  this  mode  of  propulsion  for  ships,  over  any  other 
now  in  use.  But,  strange  to  say,  this  invitation  has  not  been  re- 
sponded to  with  cordiality,  or  with  any  earnest  intention  of  obtaining 
information  by  engineers  and  ship-builders. 

A  trial  certainly  did  take  place.  A  "Citizen"  steamboat,  the 
"  Volunteer,"  was  hired.  The  Admiralty  sent  their  Officers  to  witness  the 
trial,  and  their  report  of  it  was,  that  they  went  down  the  river  together, 
they  kept  pretty  even  for  a  certain  length  of  time,  when  the  hydraulic 
gradually  drew  a-head  and  beat  her — I  forget  by  how  many  lengths. 
One  of  the  Admiralty  Officers  attached  to  the  Controller's  department 
was  on  board  the  "Citizen  "  boat;  and  he  can  testify  that  they  did  every- 
thing in  their  power  to  drive  her  along,  that  it  was  as  fair  a  race  as 
could  be.  All  we  then  wanted  was  to  get  the  indicator  diagrams  of 
the  two  vessels.  They  were  very  nearly  alike.  The  "  Volunteer " 
had  two  12-horse  engines.  She  drew  a  little  more  water,  had 
rather  a  more  rising  floor  and  less  frictional  surface,  and  therefore  had 
better  lines.  Indicator  diagrams  of  the  "  Nautilus,"  were*  taken,  and 
we  then  asked  to  get  the  indicator  diagrams  of  the  other  vessel.  They 
were  written  for,  offered  to  be  paid  for,  and  I  am  sorry  to  say  without 
success ;  we  never  could  obtain  them,  and  we  never  have  obtained 
them  up  to  this  day.  Upon  that  I  wrote  a  challenge  in  the  Standard 
newspaper  to  any  "  Citizen  "  boat  on  the  Thames  to  a  trial  with  the 
"Nautilus;"  the  patentees  offered  to  pay  the  expense  of  the  trial. 
I  am  Sony  to  say  that  offer  was  not  accepted.  Under  those  circum- 
stances, I  have  a  right  to  claim  that  they  were  rather  afraid  of  us. 

However,  I  believe  that  the  real  cause  is  this,  and  it  is  a  natural  one 
to  a  certain  extent : — If  this  hydraulic  principle  were  to  be  established,  it 
would  set  aside  an  enormous  quantity  of  engineering  plant  throughout 
this  country,  and  would  probably  disturb  existing  connections.  And  I 
have  been  told  since,  that  if  you  go  into  a  ship-building  yard,  and  propose 
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to  make  auy  little  difference  in'  whatever  is  going  on,  it  upsets  the 
order  of  things ;  you  alter  the  groove  into  which  they  have  got,  if  you 
begin  to  introduce  anything  new.  They  say,  that  for  these  reasons  it  is 
cvidept  that  novelties  create  a  loss  of  money ;  and  we  cannot  therefore 
expect  that  engineers,  who  are  making  very  good  fortunes  as  it  is, 
should  be  anxious  to  encourage'  a  new  motive  power.  We  must, 
therefore,  pnsh  it  forward  in  the  best  way  we  can. 

Well,  then,  in  due  time,  as  I  have  said,  the  "  Waterwitch  "  appeared 
on  the  river,  and  her  trials  have  proved,  that  to  the  extent  of  ia  vessel 
of  777  tons,  and  160*horse  power,  the  hydraulic  has  equal  merits  as  a 
propeller  to  the  screw  or  paddle.     Now,  then,  comes  the  point !     1  am 
told  that  official  and  scientific  advisera  say  that  it  does  not  follow  that 
the  same  success  will  attend  trials  on  a  larger  scale  with  higher  rates 
of  speed ;  in  fact,  that  they  express  the  opinion  that  it  will  not.     I 
naturally  asked  for  the  grounds  of  support  for  this  opinion,  but  that  is 
not  obtainable.     Now,  then,  comes  the  point,  the  point  at  which  we 
are  stopping  now.     We  ask  for  a  progressive  trial.     We  say  to  the 
Admiralty,  "  yon  have  gone  4o  this  great  expense  of  making  a  trial 
'*  when  the  whole  thing  was  under  a  cloud,  when  everybody  was  in- 
"  clined  to  speak  against  it :  and,  now,  that  yon  have  got  a  certain 
"  amount  of  success,  and  when  you  see  the  enormous  advantages, 
"  (which  I  am  going  to  point  out  presently),  which  are  likely  to  accrue 
"  from  it,  surely  you  are  not  going  to  stop  there.  Let  us  have  a  larger 
'^  vessel.     This  is  a  777  ton  vessel ;  you  are  going  to  build  vessels  of 
"  1,200  tons,  let  us  have  one  to  put  the  hydraulic  in,  that  is  all  we  can 
'^  possibly  expect,  we  do  not  expect  to  jump  at  once  to  the  largest  class 
'^  vessel ;  although  we  feel  confidence,  we  do  not  expect  everybody  to 
••'  have  the  same  confidence."  All  I  ask  is  to  have  a  progressive  trial  in 
a  larger  vessel  and  at  greater  speed.  I  think  a  great  mistake  was  made 
in  not  building  the  "  Nautilus,"  to  make  hei*  the  fastest  thing  to  goon 
the  river ;  if  we  had  got  that,  we  should  be  in  a  different  position  from 
what  we  are  in  now. 

On  my  part,  I  give  reasons,  which  are  I  think  admissible,  for  saying 
that  the  same  results  must  be  obtained  m  larger  vessels.  What  has 
l)een  done  in  the  "  Waterwitch  "  is  simply  this :  a  certain  amount  of 
woi'k  has  been  done  for  a  certain  power  exerted,  and  this,  when  com- 
pared with  the  twin  screw  in  a  sister  vessel,  shows  equally  good 
results.  Beyond  this,  in  order  to  test  the  value  of  the  propeller  more 
completely,  and  the  accuracy  of  the  effective  power  of  the  propeller, 
u  series  of  diagrams  were  taken  at  different  rates  of  speed  of  the 
engine  from  20  revolutions  up  to  40,  and  the  speed  of  the  vessel  due 
to  revolutions  being  known,  it  resulted,  that  the  law,  "  that  the  power 
is  as  the  cube  of  the  speed,"  was  fully  exemplified.  Prom  20  revolu- 
tions right  up  to  40, — I  have  got  the  paper  here  with  the  trials,  showing 
the  horse- power  according  to  cubes  of  the  speed,  and  addition  for  friction 
and  variation,  and  the  result  is  as  I  say — it  came  out,  showing  exactly, 
— that  power  is  as  the  cube  of  the  speed.  We  took, those  diagrams 
for  our  own  information.  I  merely  mention  these  facts  to  show  that 
we  are  not  trying  to  jump  at  conclusions,  but  that  we  have  tried  to 
satisfy  ourselves  by  every  possible  means,  and  that  our  opinions  are 
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worthy  of  reliance.  Surely,  it  will  not  be  advanced  seriously,  that  if 
you  double  the  horse-power,  it  can  place  this  matter  on  a  different 
footing.  If  it  has  been  proved  with  a  vessel  of  160  horse-power,  as 
it  has  been,  it  must  act  in  the  same  way  if  you  increase  the  power. 
It  is  of  no  use  discus^ng  such  points  as  these,  where  opinions  are 
allowed  to  be  expressed,  and  to  influence  decisions  of  such  grave 
importance,  but  where  it  is  refused  to  submit  the  evidence  to  the  test 
of  public  scientific  analysis.  I  have  heard  something  about  friction 
whispered  m  my  ear.  It  was  yesterday  conveyed  to  me  that  that  was 
an  objection  that  was  raised ;  that  as  you  get  to  a  larger  vessel  the 
friction  will  be  increased ;  and  I  have  also  heard  of  increase  of  slip  to 
be  overcome.  The  truth,  I  believe,  is  that  there  is  little  friction  in 
the  discharge  of  water  tbrough  a  pipe.  Water  discharges  itself 
through  its  centre,  and  if  the  outer  globules  are  retarded  by  adhesion 
to  the  surface  of  the  pipe ;  it  results  in  little  loss  of  power  to  the 
engine ;  and  even  if  it  were  so,  to  a  slight  extent,  the  larger  the  pipe 
becomes,  the  smaller  the  f rictional  surface  as  compared  to  the  increase 
of  the  column  of  water  discharged  ;  and,  therefore,  if  it  has  answered 
in  vessels  of  the  "  Waterwitch '*  size,  this  supposed  loss  of  power 
would  be  reduced  as  the  engine  power  is  increased.  But  I  believe 
JVIr.  Ruthven  will  agree  that  the  loss  due  to  water  friction  is  of  very 
little  consideration,  if  it  exists  at  all.  How  does  water  flow  through 
pipes  for  many  miles,  with  the  very  slightest  fall,  with  little  alteration 
of  speed  1  Added  to  that,  in  the  discharge  pipe  of  the  "  Waterwitch," 
at  the  very  extremity  of  the  outlet,  there  is  a  small  flange  put  inside  to 
retard,  as  it  were,  the  outer  globules,  so  that  they  may  rest  there  as  a 
cushion  for  the  discharge  of  the  inner  water ;  and  it  is  done  expressly 
for  that  puipose.  We  have  been  often  asked  why  it  is  there!  People 
naturally  come  up  and  say,  **  Why  don't  you  get  that  out  of  the  way  f 
'^  It  is  an  obstruction."  There  it  is,  and  we  see  no  reason  at  present  to 
idter  our  opinion.  I  wish  I  had  tliought  of  it,  and  invited  a  scientific 
gentleman  who  has  had  a  great  deal  to  do  with  the  discharge  of  water 
through  pipes,  and  who  has  written  to  me,  corroborating  exactly  what 
I  have  said.  He  says,  *'  talking  of  friction,  it  is  all  moonshine,  and  I 
'"  can  prove  it."  And  his  proof  is,  that  tbe  water  discharges  itself 
through  a  pipe  through  its  centre,  and  that  the  frictional  loss  is  pro- 
portionately lessened  by  increasing  its  velocity  or  increasing  the  size 
of  the  pipe.  Therefore,  I  think  we  have  a  right  to  dispose  of  friction 
altogether,  as  a  reason  why  we  are  to  do  worse  in  larger  vessels.  As 
to  slip,  I  maintain  there  is  none  at  all. 

Well,  I  will  resume  the  subject  of  the  "  Waterwitch  "  and  '*  Vixen  " 
trials  presently,  and  also  show  how,  by  comparison  vrith  two  other 
vessels — the  '* Medusa"  and  "Tritoti" — the  results  have  proved 
equally  favourable  to  the  hydraulic  propeller,  as  regards  the  speed 
obtained.  Having  now  a  right  to  claim  that  so  far,  the  hydraulic  has, 
as  regards  speed,  proved  its  equality  to  the  screw,  I  wish  to  put 
before  you  in  the  strongest  light  I  can,  the  enormous  advantages  this 
propeller  will  introduce  in  other  respects,  more  especially  in  war 
vessels.  1  have  lately  read  a  paper  at  the  Society  of  Naval  Archi- 
tects which  brings  to  hght  in  a  most  prominent  manner  the  pro- 
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spective  advantages  of  the  hydraulic  propeller.    It  is  not  my  intention 
to  read  this  paper  through,  but  I  shall  read  extracts  from  it : — 

"  In  all  past  times  one  of  the  greatest  merits  of  a  naval  architect 
^'  has  been  to  produce  an  easy  ship  in  a  sea-way,  this  being  a  great 
''  element  of  sea- worthiness  in  all  vessels,  and  of  efSciency  in  a  war 
''  vessel,  as  affording  a  steady  platform  for  the  guns.  I  think  the 
"  starting  point  of  uneasy  vessels  was,  when  we  put  the  first  engines 
"  into  a  ship  of  war.  From  that  day,  if  my  recollection  carries 
"  me  back,  we  began  to  find  vessels  roll  more  than  they  did 
"  before.  It  was  a  simple  cause.  The  weight  of  the  engine 
"  placed  upon  the  bottom  of  the  ship  was  a  great  leverage.  How- 
"  ever,  that  weight  might  have  been  counteracted  by  weights 
"  above,  it  was  a  great  leverage  to  make  a  ship  roll  when  a  ship 
"  was  set  in  motion.  The  deeper  the  ship,  the  more  it  will  roll.  The 
'^  natural  conclusion  is  that  if  these  engines  could  be  lifted  that  will 
"  dispose  of  the  difficulty.  Then,  when  we  added  to  that,  armour 
^'  plate  to  the  sides  of  ships,  there  was  another  leverage  to  make  a 
"  ship  roll.  And  when  we  added  to  that,  bow  and  st«m  batteries, 
"  there  was  another  great  leverage^  to  make  a  ship  pitch.  The  over- 
"  hanging  weight  of  the  screw  with  fine  lines  abaft,  is  also  another 
''  element  of  pitching.  Consequently,  we  have  arrived  at  such  a 
^'  state  of  rolling  and  pitching  that  our  ships  are  unserviceable ;  and  I 
"  feel  it  almost  a  duty  to  endeavour  by  any  means  in  ray  power  to 
"  expose  it  and  to  stop  it,  believing,  as  I  do,  that  it  is  quite  unneces- 
"  sary  and  easily  avoided. 

''  If  anybody  takes  the  trouble  to  read  the  Reports  of  the  Admirals 
"  of  the  Channel  Fleet,  I  cannot  understand  how  he  can  sit  down  for 
'^  a  day  afterwards,  and  not  endeavour  to  put  a  stop  at  once  to  thi^ 
"  lamentable  state  of  affairs.  The  reports  are  by  Admiral  Yelverton  and 
^'  Admiral  Warden;  and  the  way  they  talk  about  these  ships  and  their 
"  rolhng  is  something  frightful.  Now,  I  knew  of  this  before.  I  knew 
<<  it  must  be  so,  and  I  have  always  said  it  is  sure  to  be  so.  I  have 
»*  said,  *  You  are  doing  everything  you  can  to  make  a  ship  roll;'  and 
"  I  think,  when  we  hear  the  reports  of  the  *  Royal  Alfred,'  the  way 
''  she  is  knocking  about,  it  is  really  time  we  began  to  think  of  amend- 
"  ing  our  ways.  The  'Achilles'  I  believe  to  be  a  steady  ship.  It  is 
'^  something  remarkable.  I  see  here,  when  the  '  Caledonia '  vr»^ 
"  rolling  14  degrees,  and  the  '  Lord  Clyde'  10^  degrees,  the  *  Achillea 
"  only  rolled  two  degrees.  Some  of  the  rollmg  was  34  degrees  and 
''36  degrees*.  I  cannot  explain  the  cause  of  this  good  behaviour  on 
"  the  part  of  the  '  Achilles,'  as  I  am  not  aware  in  what  respects  she 
"  differs  from  the  other  ironclads. 

"  The  greatest  defect  of  our  ironclads,  then,  is  their  marked  pro- 
"  pensity  for  rolling,  but  the  exceptional  case  of  the  '  Achilles'  proves 
"  that  this  defect  admits  of  removal  in  future  vessels.  If  it  is  not 
"  removed  we  must  attribute  the  fact,  not  to  the  difficulties  of  th(» 
"  problem  presented  for  solution,  but  to  the  negligence  or  incapacity 
''  of  the  naval  architect.  It  does  not  appear  that  arrangements  tend- 
"  ing  to  reduce  rolling  would  in  any  way  interfere  with  those  hi  tended 
"  to  secure  a  high  velocity  under  steam,  and  in  any  case  it  is  certain 
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"  that  the  efficiency  of  a  fleet  depends  bo  much  on  the  steadiness  of 
^  the  ships  as  to  make  it  expedient  to  sacrifice  other  qualities  in  order 
"  to  secure  one  of  such  paramount  importance."  "  Admiral  Yelverton 
"  reports  that  in  his  opinion  a  turret  ship  *  would  have  had  a  great 
'*  *  triumph  on  this  occasion.'  The  statement  will,  no  doubt,  be  made 
'*  use  of  by  the  advocates  of  the  turret  system."  That  is  the  reason 
I  make  use  of  it  here.  '*  The  whole  tenor  of  the  report  confirms  in 
**  the  strongest  manner  the  adverse  opinions  which  I  have  always 
''expressed  as  regards  'Monitors.'  Meanwhile,  the  tunet-ship  to 
"  which  Admiral  Yelverton  alluded  is  as  far  removed  from  the 
** '  Monitor '  type  as  anything  can  well  be.  He  writes,  '  For  there  is 
«*  '  no  doubt  that  a  sea-going  turret-ship,  say  12  feet  or  14  feet  out 
"  '  of  the  water^  would  have  fought  her  guns  without  the  slightest 
**  *  diflSculty,  and  fired  easily  six  shots  to  every  one  from  our  broadside 
"  '  ship.  I  do  not  here  allude  to  the  '  Wivem,'  for  the  sea  would  have 
'*  '  washed  into  the  ports  of  her  turrets,  and  swamped  everything 
«*' inside.*" 

There  is  one  point  there.  Admiral  Yelverton  says  a  vessel  of 
12  or  14  feet  freeboard.  Why  on  earth  should  the  turret-ship  not 
have  12  feet  or  14  feet  freeboard?  Whenever  I  hear  of  a  turret- 
ship,  I  am  always  told  she  must  have  a  low  freeboard.  I  never  could 
understand  why  she  should  have  a  low  freeboard,  except  in  the 
imagination  of  those  who  wish  the  sea  to  come  in.  I  do  not  see  why 
we  should  not  have  a  turret-ship  with  a  high  freeboard  of  12  feet  or 
14  feet,  or  even  a  great  deal  higher. 

Having  introduced  the  subject  of  rolling,  I  then  go  to  another 
feature  which  this  paper,  that  I  read,  introduced.  It  was  the  immense 
importance  that  will  be  attached  in  futiu-e  warfare,  to  running  down 
vessels,  to  what  we  call  "  ramming."  I  do  not  know  whether  I  am 
wrong,  but  I  can  fancy  the  sort  of  thing,  and  I  know  I  should  do  it 
to-morrow  if  I  was  in  the  position.  All  my  manoeuvres,  everything  I 
could  tmdertake  to  bring  my  ships  into  training,  would  have  one  object 
in  view,  which  would  be  to  have  the  greatest  power  of  "  ramming" 
and  running  down  an  enemy's  ships.  I  have,  heard  that  one  of  our  Naval 
Ofiicers  has  lately  written  a  clever  paper  upon  that  subject.  I  should 
have  been  very  glad  to  have  seen  it,  but  I  am  sure  I  go  heartily  with 
it.  Who  on  earth  will  stop  popping  away  with  his  guns,  when  he  can 
go  "  bang"  at  the  enemy  and  sink  him  by  one  blow,  if  you  hit  him  with 
the  spur.  But  a  screw  vessel  can  only  strike  with  one  end,  the  bow, 
whilst  one  with  the  hydraulic  propeller  can  strike  with  equal  force 
with  both  ends,  and  therefore  the  ramming  power  is  doubled — ^a  most 
important  feature.  With  reference  to  this  point,  I  will  tell  you  what 
was  done  the  other  day  in  the  "  Nautilus,"  before  24  witnesses,  going 
ten  kaots  an  hour.  We  dropped  a  piece  of  wood  over  the  bow,  and 
the  ship  was  stopped,  dead,  in  half  her  own  length,  when  the  piece 
of  wood  was  on  her  beam.  And  in  ramming,  if  I  see  that  I  am 
likely  to  miss  with  one  end  of  the  ship,  I  can  stop,  and  can  go  at  full 
speed  in  the  other  direction,  and  I  am  sure  to  hit  something  in  a  melee. 
If,  however,  I  have  to  turn  a  long  ship  like  the  "Achilles,"  my 
ramming  power    is   v^ry  much  restricted;    therefore,    I   iitroduce 
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ramming  as  one  of  the  greatest  advantages  connected  witli  this 
hydraulic  propeller.  I  have  a  radder  at  both  ends,  but  I  do  not 
care  about  the  rudder,  because  I  can  steer  without  it  perfectly  well. 
But  I  have  a  rudder  at  both  ends,  and  my  principle  in  gun-boats  is  to 
fight  with  my  stem  towards  the  enemy,  on  the  end-on  principle.  I  will 
explain  that  presently.  I  will  keep  to  the  point  I  am  talking  of,  viz., 
ramming,  and  I  say  that  the  hydraulic  power  alone,  secures  this  perfect 
system  of  ramming.  It  also  gives  you  a  great  increase  of  turning 
power,  which  is  another  element  of  ramming,  for  you  can  reverse  the 
bow  of  your  ship  without  turning  at  all,  or  move  either  end  of  your 
ship  in  the  direction  in  which  you  wish  to  go,  without  making  a  <^e. 

I  will  now  read  what  introduces  the  advantages  of  the  hydraulic. 
At  page  6  I  mention,  *'  At  present  I  really  believe  that  a  gale  of 
''  wind  would  almost  cause  as  much  damage  to  the  fieet  as  a  nsTal 
"  action."  Now,  I  have  heard  a  good  deal  about  the  fate  of  the 
*'  Royal  Alfred"  going  out  the  other  day.  What  I  have  said  is,  if  one 
of  these  vessels  should  get  caught  in  a  heavy  gale,  and  if  from  some 
accident  to  her  engine  she  cannot  use  it,  she  will  roll  away  her  masts, 
and  when  she  has  rolled  away  her  masts,  I  do  not  know  what  wSi 
become  of  her  hull  with  the  present  momentum  fhey  have.  The 
other  day,  with  her  engine  intact,  the  ^'  Royal  Alfred"  carried  away 
her  main  yard ;  she  started  away  her  chain  plates,  and  very  nearly  lost 
her  mainmast.  What  would  have  become  of  her  if  her  engines  had 
stopped?  We  have  never  had  an  instance  of  that.  I  have  had  engines 
stop  in  the  old  ''  James  Watt,"  in  gales  of  wind,  unfortunately,  at 
the  wrong  time.  If  one  of  these  ships  got  into  heavy  weather,  and  her 
engines  were  to  be  disabled,  I  think  she  would  be  very  soon  dismasted; 
I  do  not  think  canvas  or  anything  would  stand  that  great  rolling.  If 
she  carried  away  her  sails  she  would  roll  more,  and  would  carry  away 
her  masts ;  and  if  she  carried  away  her  masts,  she  would  perhaps  lose 
her  hull.  We  have  never  had  a  ship  in  that  predicament ;  but  we  have 
the  evidence  of  Naval  Ofiicers  who  have  seen  how  ships  roll,  who  tell 
us  that  it  is  time  to  go  back  to  those  old  times  when  tbe  great  object 
of  the  naval  architect  was  to  make  a  good  sea-boat,  that  is,  an  easy 
ship  at  sea.  It  is  due  to  Officers  and  men,  as  they  have  to  contend 
against  heavy  weather  and  hardships  of  every  kind,  that  they  should 
have  confidence,  that  everything  is  done  in  the  vessel  they  belong  to, 
to  make  her  as  seaworthy  as  it  is  possible  to  make  her. 

I  know  the  great  difficulty  of  regulating  weights  so  as  to  secure 
easy  motion.  In  a  deep  ship  the  engiQes  are  low,  and  the  leverage 
therefore  great,  and  the  armour  belt  is  below  the  water  line,  but  the 
whole  weight  of  armour  and  guns  has  been  placed  on  the  sides  of  the 
vessel,  with  great  weights  placed  in  the  extreme  bow  and  stem,  and 
thus  all  the  elements  of  uneasy  motion  have  been  intensified,  so  that 
no  amount  of  skilful  designing  could  produce  au  easy  ship. 

I  am  very  curious  to  know  how  the  *'  Achilles"  is  so  easy  a  ship  aB 
she  is ;  there  is  no  doubt  of  it,  I  believe. 

I  do,  however,  maintain  that  we  have  neglected  to  a  great  extent  the 
importance  of  adopting  all  remedial  measures  to  reduce,  as  far  as 
possible,  the  causes  of  violent  and  extensive  rolling  and  pitching.   The 
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g^at  object  to  be  attained,  to  procure  easy  motion,  is  to  concentrate  as 
much  as  possible  all  weights,  not  only  vertically  towards  the  water 
line,  but  also  from  the  sides  to  the  central  line,  and  also  from  the  bow 
and  stem  towards  the  centre.  The  broadside  principle  is  antagonistic 
to  this.  The  bow  and  stem  batteries  are  a  part  of  this  broadside 
principle,  and  are  fatal  to  the  sea-going  qualities  of  a  Ship,  therefore, 
the  neglect  of  taking  advantage  of  the  turret  principle  has  been  a 
great  mistake.  To  raise  the  weight  of  the  engine  considerably 
towards  the  water-line,  and  to  get  rid  of  the  great  weight  at  the 
stern,  which  the  screw  propeller  necesitates,  would  remove  all  difBculty 
from  the  work  of  a  naval  architect.  I  am  glad  to  say  that  this  advan- 
tage is  now  within  his  reach  by  the  adoption  of  the  hydrauUc  propeller. 

There  is  no  reason  whatever  why  the  hydraulic  propeller  should  not 
be  placed  near  the  water-Hne,  if  you  like,  engines  and  all ;  not  one 
single  reason.  In  fact,  I  believe  it  is  the  best  place.  If  the  water  is 
coming  in  through  the  canal  under  the  bottom  of  the  ship,  the  more 
that  canal  rises  to  the  engine  the  easier  the  access  of  the  water  to  it. 
And  you  may  raise  the  whole  weight  of  the  engine  to  the  water-line, 
and  in  that  way  it  is  a  mere  matter  of  cargo,  you  can  place  it  where- 
ever  you  like.  But  I  would  prefer  the  nozzles  to  be  sufficiently  low 
down,  not  to  roll  out  of  water,  and  to  be  out  of  the  way  of  exposure 
to  shot.  And  yet  we  hesitate  with  such  advantages  within  our  grasp ! 
There  is  far  more  to  be  gained  than  that  by  this  new  propeller ;  yet  it 
appears,  that  like  the  turret-principle,  it  might  have  to  stem  the  tide 
of  prejudice  for  a  lengthened  period,  except  that  I  have  great  faith  in 
the  clear-sightedness  and  impartiality  of  the  present  Board  of  Ad- 
miralty. I  have  mentioned  the  hydraulic  propeller  as  affording  the 
means  of  facilitating,  to  almost  any  extent,  the  most  advantageous 
distribution  of  weights,  by  raising  the  engines  to  any  height  required, 
and  by  dispensing  with  the  great  over-hanging  stem-weights  required 
by  the  screw-propeller.  I  would  also  call  attention  to  another  important 
advantage  of  the  hydraulic,  as  contributing  towards  a  steady  platform. 
The  turbine  itself  is  a  central  weight,  and  from  the  great  centrifugal 
force  exerted,  it  will  produce  a  certain  amount  of  counteracting  power 
to  the  rolling  of  a  ship.  You  are  discharging,  I  think,  350  tons  of 
water  in  a  minute  in  the  "  Waterwitch,"  from  the  turbine,  and  that 
is  a  great  centrifugal  force,  acting  as  a  steadiment  to  the  ship. 

It  really  is  a  most  serious  defect,  that  our  present  ships  should 
roll  about  as  they  do,  especially  when  sails  are  furled ;  and  what  an 
mifortunate  effect  it  would  have  upon  the  efficiency  of  a  fleet  when 
moving  about  in  action,  regardless  of  the  direction  of  the  swell.  In 
heavy  weather,  I  really  do  not  believe  that  any  spar  or  sails  would 
stand  the  test  of  such  heavy  rolling ;  and  if  that  means  of  steadi- 
ment were  gone,  there  is  nothing  for  it  but  to  bow  the  sea  with  steam 
power.  If  that  fails  and  the  dismasted  hull  is  left  to  its  own  momen- 
tum— such  a  case  was  bad  enough  in  olden  times — but  what  would  it 
be  now  ?  and  naval  actions  generally  leave  ships  dismasted.  Surely, 
then  we  should  grasp  at  every  means  of  so  regulating  the  weights, 
that  the  easiest  motion  may  be  secured.  The  hydraulic,  in  this  respect, 
wiU  prove  yom*  best  friend. 
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In  many  other  ways  ought  this  principle  also  to  command  ihe 
attention  of  naval  architects.  If  the  water  be  discharged  above  the 
water-line,  the  impediment  to  the  speed  of  a  ship,  onder  sail,  will  be 
very  slight,  as  compared  with  that  caused  by  the  screw,  whidi,  if  not 
raised,  is  always  a  drag  in  the  water,  in  addition  to  its  retarding 
effect  by  increasing  the  sending  and  pitching  of  a  ship  in  a  sea-way. 
As  the  hydraulic  has  now  proved  itself  equal  to  the  screw  at  the 
measured  mile  by  the  speed  obtained  for  the  same  power  in  similar 
vessels,  it  must  be  placed  at  great  advantage,  in  a  sea-way,  when  a 
ship  is  pitching,  and  the  screw  is  making  repeated  visits  into  the  air, 
because  whatever  the  ship  may  be  doing  in  the  way  of  pitching,  the 
hydrauhc  power  is  always  the  same ;  whereas,  whilst  the  screw  is  oat 
of  the  water,  of  course  its  power  is  entirely  lost ;  and  the  steam  that 
is  being  used  to  make  those  revolutions  in  the  air,  causes  a  dead  loss  of 
fuel.  Therefore,  in  a  long  voyage,  1  look  upon  it  that  the  hydraulic  moet 
prove,  as  against  the  screw,  a  very  great  source  of  economy.  Let  any 
one  get  on  to  one  of  our  headlands,  and  see  a  screw-steamer  trying 
to  get  round,  with  a  foul  wind ;  he  will  see  the  screw  as  much  out  d 
the  water  as  it  is  in.  Here  is  a  great  loss  of  fuel ;  a  loss  of  speed ;  a 
great  strain  on  the  ship  and  engine ;  and,  by  prolonging  the  voyage, 
another  cause  of  loss  of  money. 

Another  source  of  economy  which  the  hydraulic  provides,  '» 
when  steaming  and  sailing.  The  speed  of  the  screw  must  approach 
the  speed  obtained  by  the  sails,  before  it  acts  as  an  auxiliaiy, 
and  the  steam  which  is  expended  in  reaching  that  speed  of  engine,  re- 
presents a  dead  loss  of  fuel.  But  the  hydraulic  propeller,  when  ac^tin^ 
as  an  auxiliary  to  the  sails,  developes  its  whole  steam  power  as  an 
additional  force ;  therefore,  this  must  produce  a  great  saving  of  fuel 

When  the  screw  is  superseded — as  I  feel  convinced  it  will  be — 
the  naval  architect  will  rejoice  to  find  himself  unembarrassed  in  de- 
signing a  sailing  ship,  both  as  to  the  form  of  vessel,  and  as  to  the 
position  of  weights  ;  and  I  believe  that  the  nation  at  large  may  rejoice 
to  see  in  the  dawn  of  this  new  motive  power,  a  revival  of  her  maritime 
superiority,  because  it  admits  of  a  return  to  a  more  perfect  construc- 
tion of  sailhig  vessels,  and  when  good  seamen  will  again  become  an 
essential  feature  of  the  strength  of  our  sea-girt  isles.  Again,  the 
hydraulic  propeller  causes  no  vibration,  so  that  a  great  cause  of  db- 
comfort  is  removed,  and  the  weight  and  expense  of  strengthening  a 
vessel  to  withstand  the  vibration  of  the  screw,  is  avoided.  Again,  tl^ 
hydraulic  propeller  will  prove  itself  most  valuable  in  reducing  the  danger 
of  collision,  as  the  officer  in  charge  of  the  deck  will  have  the  power  of 
stopping  the  ship  in  twice  or  thrice  her  own  length  from  full  speed,  by 
reversing  the  nozzle-valves;  and  this  power  is  under  his  immediate 
command  on  deck,  without  any  orders  to  the  engine-room.  The  handles 
to  turn  the  nozzles  ai*e  brought  up  to  where  the  bridge  is  (see  f.f.  fig.  2); 
in  fact,  where  there  is  sure  to  be  somebody,  who,  at  the  word  "  Stop 
her !  "  would  have  nothing  to  do  but  to  turn  the  nozzles  round ;  and 
there  is  at  once  the  whole  power  exerted  to  make  the  ship  go  astern. 
I  have  said,  "  in  twice  or  thrice  her  own  length,"  because,  althoagii 
the  "Nautilus'!  stopped  in  half  her  own  length,  she  isaveryli^t 
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vessel.  Many  a  man's  life  and  much  valuable  property  would  be  saved 
by  this  facility  of  not  only  stopping,  but  of  rcturninfi^to  the  spot  where 
the  man  fell,  without  turning  the  vessel  round.  Having  a  rudder  at 
both  ends  you/can  steer  right  up  to  the  man  ;  and  1  believe  you  would 
pick  up  a  man  quicker  by  the  vessel  than  you  would  by  lowering  a 
boat.  In  fact,  I  have  tried  it  with  a  piece  of  wood,  and  we  could  have 
picked  it  up  in  a  shorter  time  with  the  ship  than  by  lowering  a  boat. 
I  consider  that  all  new  vessels  with  the  hydraulic  propeller  will  be 
shaped  alike  at  both  ends,  and  thus  obtain  equal  speed  both  ways. 
This  feature  is  invaluable  to  war  ships  by  doubling  the  destructive 
power  of  ramming,  which,  I  am  convinced,  will  become  the  great 
elcjment  of  sea-fighting.  Having  a  ship,  shaped  alike  at  both  ends, 
will  be  acknowledged,  I  believe,  by  everybody  to  be  no  detriment  to 
speed,  nor  any  objection  as  regai'ds  sailing  or  sea-going  qualities. 

To  exemplify  what  I  have  said,  I  will  give  an  instance  of  what  has 
occurred  quite  lately.  A  vessel  called  the  "  Mary,'*  whilst  in  the  act 
of  sounding,  found  herself  in  shoal  water,  on  the  edge  of  a  bank. 
Owing  to  the  orders,  conveyed  to  the  engine-room,  having  been  mis- 
taken, she  was  carried  further  on,  and,  before  the  mistake  was  rectified, 
nhe  struck  the  bank  heavily  two  or  three  times,  abaft,  and  the  first 
tune  she  struck,  the  starboard  screw  and  end  of  shaft  broke  off  and 
disappeared  at  once.  The  vessel  had  no  other  damage  done  to  her 
hull.  The  "  Mary  "  was  the  property  of  the  Messrs.  Dudgeon.  Now, 
with  the  hydraulic  propeller,  nothing  of  this  kind  would  have  occurred, 
as  no  orders  are  required  to  the  engine-room,  the  dii-ecting  power  of 
the  engines  being  under  immediate  control  on  deck  ;  and  in  case  of  a 
ship  striking  the  ground,  whilst  the  screw  is  always  subject  to  damage, 
the  hydraulic  is  safe. 

Again,  the  hydraulic  engine,  acting  as  an  enonnous  pump,  will  dis- 
charge from  the  hold  upwards  of  two  tons  a  minute  per  nominal  horse 
power;  so  that  with  an  engine  of  SOO-horse  power  nominal,  1,000  tons 
of  water  a  minute  would  be  discharged  in  case  of  shot-holes,  or  a  leak, 
admitting  the  water,  and  there  is  no  possibility  of  choking  so  large  a 
discharge-pipe.  If  the  holes  were  large  enough  for  a  man  to  come  in 
with  the  water,  he  would  be  carried  right  through,  and  go  out  at  the 
discharge-pipe  ;  and  I  look  upon  it  as  a  most  important  featiu-e,  that 
by  merely  closing  the  sluices,  you  can  then  discharge  the  water  from 
the  ship  itself. 

Again — (you  will  think  I  am  never  going  to  end  with  my  advantages 
of  the  hydraulic  propeller) — the  hydraulic  propeller  can  never  befouled, 
whilst  the  screw  is  easily  disabled  by  floating  obstructions  in  the  water, 
as  the  nozzle  can  be  protected  by  a  shield,  or  placed  under  water  out 
of  harm's  way ;  in  action  the  motive  power  would  be  always  safe,  whilst 
the  screw  and  stempost  must  be,  to  a  certain  extent,  exposed.  I  see 
that  Admiral  Yelverton  remarks  upon  that ;  he  says,  he  thinks  he  must 
be  a  very  bad  gunner  who  would  not  knock  away  the  rudder  of  the 
"  Bellerophon."  when  she  is  pitching,  at  the  first  shot.  He  mentions 
this  in  his  Report  to  the  Admiralty. 

Now,  on  the  question  of  speed,  and  as  proof  of  the  success  of  the 
hydraulic  propeller,  I  am  justified  from  letters  I  have  received  from 
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Mr.  Dudgeon,  and  from  the  Admiralty  repoi-ts  of  the  trials  of  the 
'*  Waterwitch,"  in  stating  that  substantial  evidence  on  this  point  has 
been  obtained.  It  is  true,  Mr.  Dudgeon  constructed  the  engine  of  the 
'^  Waterwitch,"  but  he  is  known  as  the  special  friend,  and  the  most 
successful  designer  of  twin-screw  vessels,  and  I  beheve  his  vessels 
have  equalled  the  best  speed  of  the  single  screw  or  paddle.  And  I 
consider  it  most  fortunate  to  have  obtained  the  advantage  of  his  ability 
and  generous  support  in  developing  this  new  motive  power,  knowiug 
that  his  opinion  is  devoid  of  all  prejudice. 

I  wish  to  call  special  attention  to  the  fact,  that  the  naval  architect 
must  have  greater  command  of  speed  with  the  hydraulic  propeller  than 
with  the  screw,  because  the  screw  is  always  limited  as  to  diameter, 
and  supposing  unlimited  power  be  given  to  a  screw-engine,  as  you 
increase  the  number  of  revolutions,  the  resistance  is  increased  on  the 
bows  of  the  vessel,  until  the  loss  by  slip  gradually  increases,  and  n^ 
you  arrive  at  last  at  a  point  when  the  screw  is  making  all  slip. 

But  the  turbine  has  no  slip,  and  you  may  have  several  turbines  in 
one  vessel ;  and  to  whatever  extent  you  increase  the  boiler  power, »» 
you  increase  the  speed,  under  the  law  that  the  power  is  as  the  cube  of 
the  speed.  So,  if  you  wanted  to  go  20  or  30  knots  an  hour,  the  only 
possible  way  of  attaining  it  is,  by  the  turbine,  because  you  cannot 
increase  the  diameter  of  the  screw,  nor  can  you  multiply  them ;  you 
may  increase  the  power  of  the  engine,  but,  when  you  get  up  to  a 
certain  point,  the  power  would  be  so  great,  that  the  screw  would  be 
all  slip. 

The  battle  between  the  turret  and  the  broadside  principles  has  been 
always  fought  on  the  merits  of  gunnery  questions  alone,  but  there  has 
been  another  very  important  question  at  issue,  and  that  is,  as  to  the 
most  advantageous  distribution  of  weights ;  and  now  the  hydraulic 
propeller  presents  the  same  consideration  as  compared  with  the  screw, 
only  to  a  much  larger  extent.  The  turret  principle  and  the  hydraulic 
propeller,  when  combined,  will  solve  all  diflficulties  attending  the  crea- 
tion of  an  armour-clad  ocean  fleet  of  the  line :  and  I  do  earnestly 
hope  that  before  another  large  vessel  is  laid  down,  a  total  change  may 
take  place  as  to  the  sea-going  qualities  our  ships  are  to  possess  for 
the  future. 

For  an  hydraulic  gun-boat,  I  reconmiend  the  etid-on  principle  of 
fighting,  as  of  old,  with  a  heavy  gun  behind  a  stout  shield,  and  "^ 
attemi)t  of  broadside  armour  protection ;  the  bow  rendered  unsinkabie, 
before  the  shield,  by  partitions  filled  with  cork,  to  the  level  of  the  water- 
line.  I  merely  mention  this  because  the  model  on  the  table  happens  to 
represent  this  principle,  and  it  is  what  I  suggested  should  be  appW 
to  the  "  Waterwitch."  Then,  by  keeping  the  stem  of  the  vessel  on. 
towards  the  enemy,  I  could  always  retreat  without  turning  round.  My 
opinion  is,  that  the  end-on  piunciplo  of  fighting  is  a  necessity  for  gun- 
boats, and  that  such  a  gun-boat  would  prove  most  mischievous  again-^t 
large  vessels  for  coast  defence.  Ihat  is  to  say,  with  that  heavy  gun, 
and  that  thick  defensive  armour-plated  shield,'  and  with  the  bow  pro- 
tected in  that  secure  manner,  I  could,  with  one  of  these  gun-boats,  in 
shoal  water,  drive  off  any  armour-clad ;  nor  do  I  think  an  enemy  would 
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ran  the  risk  of  exposing  so  large  a  vessel  to  destruction  by  a  small  gun- 
boat of  such  a  character.  I  think,  myself,  that  that  character  of  gun- 
boat \rfll  become  a  very  formidable  weapon  for  the  defence  of  our 
coasts.  I  am  sorry  they  would  not  allow  me  to  fit  the  "  Waterwitch" 
in  that  way,  but  the  day  will  come. 

In  one  respect,  particularly,  I  hope  that  I  may  be  in  error,  but  judging 
from  the  reports  of  Officers  in  whose  opinion  I  have  great  confidence, 
I  really  do  not  believe,  that,  with  the  exception  of  the  two  first  that 
were  built,  the  "Warrior"  and  "Black  Prince,"  and  perhaps  the 
*'  Achilles,"  we  have  an  iron-clad  in  our  Navy  which  could  be  safely 
trusted,  if  placed  in  the  middle  of  the  Atlantic  in  the  winter  time,  were  she 
to  break  a  screw  shaft,  and  if  heavy  gales  and  continual  bad  weather 
were  to  come  on.  Another  thing  is,  that  in  action,  vessels  get  their 
masts  knocked  away,  and  then  with  the  screw  shaft  disabled,  they 
would  be  at  the  mercy  of  the  waves,  and  I  really  do  not  know  what 
would  become  of  them. 

Some  of  my  remarks  may  bear  the  stamp  of  unsupported  doubts  and 
fears,  but  I  am  wilUng  to  bear  the  burden  of  this  accusation,  and  shall 
be  quite  content  to  do  so,  provided  what  I  have  said  may  have  the  effect 
of  producing  a  greater  degree  of  consideration  in  the  future  of  armour- 
clad  designing,  to  the  matter  of  the  safety  of  our  ships  at  sea,  and  to 
the  classification  of  ships. 

I  would  just  refer  to  what  was  said  by  Mr.  Reed  with  regard  to  my 
paper,  as  regards  the  "  Waterwitch."  He  says  : — "  With  reference  to 
"  the  hydraulic  system,  he  should  be  very  sorry  if  what  he  said  should 
"  be  construed  into  an  opposition  to  that  system,  because  it  was  very 
"  undesirable  that  a  system  which  had  started  so  well  as  that  had 
**  started,  should  encounter  any  prejudiced  opposition.  In  the  first 
*'  place  he  thought  the  twin-screw  vessels  —  he  did  not  mean 
"  Mr.  Dudgeon's,  for  he  had  not  the  pleasure  of  seeing  them — with 
"  which  the  '  Waterwitch'  had  competed  were  about  the  most 
•'  wretched  specimens  of  vessels  as  regards  propulsion,  that  could 
"  possibly  be  produced."  I  am  sorry  Mr.  Keed  should  have  said  that. 
First  of  all  he  built  them  himself ;  and,  independently  of  that,  I  do 
not  know  that  that  has  anything  to  do  with  the  trial  of  the  two  motive 
powers.  He  says : — "  The  '  Vixen*  and  *  Viper'  were  little  more  than 
"  shallow  floating  boxes,  very,  heavily  burdened  with  armour  platings 
"  of  very  light  draught  of  water,  and  with  very  full  bows  and  stems, 
*'  and  he  might  say  that  they  had  the  double  stern  chiefly  on  the 
''  ground  that  it  gave  them  more  displacement.  The  '  Waterwitch,' 
"  as  compared  with  those  vessels,  had  this  advantage,  that  whereas 
'*  they  trimmed  afoot  by  the  stern,  the  '  Waterwitch '  had  the  same 
'•  maximum  draught,  an  even  keel,  which  had  the  effect  of  enabling 
*•  them  to  fine  the  lines  a  little.  It  could  hardly  be  admitted  that  a  com- 
'•  parison  between  the  principle  of  the  '  Waterwitch'  and  the  screw 
'•  principle  was  sufficiently  established  by  the  competition  between  her 
"  and  such  vessels  as  the>  Vixen'  and  the  *  Viper.'  At  any  rate  the 
"  'Waterwitch'  did  better  than  they  looked  for,  and  no  one  could  fail 
*'  to  appreciate  many  of  Admiral  ElUot's  suggestions  as  to  the  advan- 
*'  tage  of  the  hydraulic  system  as  compared  with  the  screw."    1  merely 
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mentioa  what  Mr.  Reed  says  to  show  that,  generally  speaking-,  he 
rather  conveys  the  impression  that  the  "  Waterwitch"  was  a  success. 

My  reply  to  what  he  said  was  as  follows : — "  Mr.  Reed  had  endea- 
"  voured  to  show  that  the  trial  of  the  *  Waterwitch'  was  not  trust- 
"  worthy  evidence  of  success,  becuse  the  'Vixen'  and  '  Viper'  were,  in 
"  his  opinion,  'the  most  wretched  specimens  of  vessels  as  regards pro- 
"  *  pulsion  that  could  possibly  be  produced,  and  because  the  '  Water- 
"  '  witch,'  although  a  sister  vessel,  had  both  ends  shaped  alike,  and 
"  '  was  of  the  same  maximum  draught,  but  on  an  even  keel,  which  had 
•'  'enabled  them  to  fine  the  lines  a  little.'  Now  he  (Admiral  EUiot) 
*'  would  put  it  to  the  naval  architects  present,  whether,  as  the  vessels 
"  were  of  the  same  type,  it  was  not  as  fair  a  comparative  test  of  the 
"  propellers  to  do  the  same  work,  for  the  same  power  exerted  in  coarse 
"  lined  ships,  as  in  those  of  finer  lines  ?  And  also  he  would  ask  whether 
"  it  was  possible  to  obtain  finer  lines  in  the  '  Waterwitch*  than  in  the  other 
"  vessels,  with  the  same  length  and  breadth,  and  same  midship  section, 
"  and  gi'eater  displacement,  and  the  same  maximum  draught  of  water? 
"  Comparing  the  lines  of  the  two  vessels,  it  became  evident  that  the 
"  '  Waterwitch"  was  at  a  disadvantage  in  point  of  form  to  the  'Vixen' 
"  and  '  Viper,'  and  a  very  clever  naval  architect  had  given  a  decided 
*'  opinion  that  it  was  so."  Then,  with  regard  to  Mr.  Dudgeon,  I  asked, 
"  Whether,  considering  that  his  vessels,  the  '  Medusa'  and  '  Triton* 
'*  were  34  feet  longer  and  3  feet  less  draught  of  water  than  the 
"  '  Waterwitch,'  and  therefore  easier  driven  vessels,  although  of  the 
*'  same  type  and  the  same  displacement,  he  did  not  consider  that  the 
"  hydraulic  propeller  had  shown  equal  merits  to  his  twin  screw  prin- 
*'  ciple  by  comparison  of  results  of  speed  ?"  Mr.  Dudgeon  assented 
to  it. 

I  will  merely  mention  these  remarks  of  Mr.  Scott  Russell : — "  He 
"  was  not  known  as  an  advocate  of  that  principle.  He  had  known  of 
"  it  for  two  generations,  and  as  far  as  he  knew  the  relative  value  of 
"  propellers  it  stood  thus : — That  the  paddle-wheel,  the  double-screw, 
"  and  the  hydraulic  propeller  were,  theoretically,  equally  good.  Out  of 
"  them  all  they  could  get  the  same  speed,  and  it  was  a  mere  matter  of 
"  human  ingenuity,  in  which  he  had  infinite  faith,  applying  each  pro- 
"  poller  so  as  to  get  out  of  it  the  special  qualities  and  the  speeds 
"  required.  He  would  undertake  to  say  that  a  hydraiUic  propeller,  a 
"  double-screw  propeller,  and  a  paddle-wheel  with  the  same  power  of 
"  engine,  would  all  give  the  same  speed,  but  under  very  different  cir- 
"  cumstances,  with  very  different  combinations,  and  with  very  different 
"elements  of  construction.  Therefore,  he  would  say  to  Admira) 
*'ElUot,  'Go  on,  feel  your  way,  puzzle  your  brains,  get  as  many 
"  '  clever  men  to  work  as  you  can,  and  go  on  with  your  hydraulic  pro- 
"  '  poller,  and  I  promise  you  in  the  end,  that  you  will  certainly 
"  *  succeed.'  I  do  not  say  that  you  will  ever  get  more  speed  than 
"  you  will  out  of  the  others,  I  will  not  say  it  will  not  take  you  a  long 
"  time  to  get  the  same  speed  as  the  others — I  won't  say  that  you  have 
"not  a  deal  of  trouble  still  to  take,  and  a  monstrous  quantity  oi 
"  ingenuity  still  to  throw  into  it  before  you  can  get  your  wheels  con- 
"  veniently  placed,  and  before  you  can  get  your  large  orifices  for  a 
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"  ship  of  large  size  so  constructed  that  your  machinery  shall  work 
"  handily,  but  I  promise  you,  if  you  go  on  you  will  get  it." 

I  have  only  a  few  words  more  in  conclusion ;  I  must  apologise  for 
the  incompleteness  of  my  preparations  for  reading  this  paper,  but  I 
trust  I  have  laid  before  you  suflScient  evidence  of  the  importance  of 
this  subject  to  secure  from  you  an  interest  in  its  early  development. 
At  present  the  fate  of  this  invention  is  in  the  hands  of  the  Admiralty ; 
they,  having  in  its  earlier  stages,  when  all  was  dark  and  suspicious, 
considered  it  of  sufficient  importance  to  make  so  costly  an  experiment 
as  the  "  Waterwitch."  I  do  trust  that  now  so  much  success  has 
attended  this  first  trial  in  a  war  vessel,  they  will  not  delay  in  making 
a  further  trial  in  a  larger  vespel,  with  greater  power,  intended  for  high 
velocity.  I  ask  for  one  of  the  new  corvettes  of  the  **  Blanche  "  class, 
1200  tons  and  3')0-horse  power.  This  would  be  a  most  satisfactory 
trial,  and  four  of  those  vessels  are  to  be  built  this  year.  I  wait  in 
hopes  of  a  favourable  reply  to  my  request. 

The  Chaibmait  :  This  is  a  subject  that  interests  us  all  very  much,  and  I  haro  no 
doubt  there  are  many  gentlemen  here  who  will  be  glad  to  give  an  opinion  upon  it. 
I  will  ask  Admiral  Elliot  to  take  a  note  of  the  various  points  that  may  be  raised,  so 
as  to  enlighten  us  as  to  the  merit  of  the  objections  that  may  be  made.  For  myself 
I  would  wish  to  ask  him  two  questions  :  One  is  whether  the  discharge  oi  the 
water  fix)m  a  turbine,  if  under  water,  would  not  give  a  greater  power  of  propulsion 
than  if  it  were  at  the  water's  edge  and  exposed,  as  having  a  greater  resisting 
medium  to  act  against  H  Next,  when  he  spoke  of  the  ramming,  how  far  we  should 
be  able  to  have  a  solid  fabric,  with  rudders,  at  the  two  extremities  of  the  ship, 
capable  of  ramming  an  enemy  satisfactorily,  either  one  end  or  the  otlier?  If  we 
cam  do  tliat,  it  would  bo  a  verj  great  advantage.  But  the  rudder,  I  think,  would 
be  rather  antagonistic  to  the  solidity  of  the  two  ends.  Those  are  the  only  two 
points  I  would  Uke  to  ask  him  about. 

Captain  C.  H.  Simpson,  R.N. :  I  would  like  to  ask  one  question.  Admiral  Elliot  has 
stated  that  there  is  no  slip  on  the  hydraulic  principle.  I  always  had  an  idea  that  the 
slip  was  the  velocity  of  a  propeller  over  that  of  the  vessel.  In  the  hydraulic  pro- 
peller the  water  is  the  propeller.  I  would  wish  to  ask  if  the  water  issues  from 
the  tube  or  nozzles  with  greater  velocity  than  the  vessel  moves  ?  and  if  it  is 
necessary  that  it  should  do  so  ?  Because  if  it  moves  at  greater  velocity,  it 
appears  to  me  that  the  excess  of  velocity  of  water  over  the  velocity  of  the  ship  must 
be  the  slip.  I  would  also  like  to  ask  why  there  is  this  extraordinary  power  dis- 
played in  the  hydraulic  principle  in  stopping  suddenly  ?  I  wish  to  ask  what  is  the 
cause  of  that  power  ?  It  is  a  special  thing  belonging  to  the  hydraulic,  and,  therefore, 
muBt  have  a  special  cause.  My  object  in  asking  that  question  is,  because  I  think 
that  the  same  cause  that  gives  tliat  power  to  the  hydraidic,  is  the  very  cause  that 
wiB,  at  high  speeds,  make  it  inferior  to  other  propellers. 

Admiral  Sir  James  Hope  :  How  do  you  propose  to  protect  the  propeller  ? 
Admiral  Elliott  :  With  a  shield. 

Sir  James  Hope  :  Is  there  any  position  for  these  propellers  which  would  bo 
more  advantageous  than  another  for  speed  ? 

Admiral  Elliot  :  We  think  the  propeller  just  above  water  is  the  best  position. 
We  tried  it  in  the  "  Waterwitch  **  first  of  all,  with  the  nozzle  out  of  water  ;  then 
we  Bunk  the  vessel  down,  and  tried  it  with  the  nozzle  in  the  water,  completely 
immersed ;  and  having  compared  the  speed  at  light  draught  and  at  deep  draught, 
as  against  the  speed  of  the  "  Vixen  "  at  the  two  draught*,  we  found,  as  far  as  we 
could  ascertain,  it  did  not  matter  at  all.  But  the  reason  we  think  it  better  to  have  the 
nozzle  just  above  the  water  is,  that  the  freer  the  discharge  of  water,  the  better  for 
the  re-actionary  power  by  which  you  obtain  your  speed  to  go  ahead.     If  you  dis» 
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charge  your  water  into  a  vacuum,  by  comparison,  jou  will  get  the  greatest  adTonttge 
from  it.  Therefore,  if  water,  by  being  discharged  against  water,  is  retarded,  -ma 
think  it  is  rather  a  hindrance.  If  you  close  the  mouth  altogether,  no  action  will  take 
place ;  if  you  open  it  slightly,  a  small  action  is  obtained,  and  small  speed ;  the 
freer  it  goes  out  the  better.  But  we  do  not  believe  that  there  is  anything  so 
important  in  it  but  that  it  can  be  put  down  under  water. 

Conmiander  Oolomb,  B.N. :  It  is  rather  late,  but  I  should  like  to  make  one  or  two 
remarks.  Admiral  Elliot  somewhat  disparaged  the  Devonport  experiments,  and  said 
they  were  not  fathered  by  the  inventor.  That  is  perfectlv  true.  But  at  the  same  time, 
the  Devonport  experiments  were  sufficient  to  show  the  value  of  the  mode  of  propulsion 
in  a  certain  degree,  and  I  believe  gave  a  very  considerable  push  to  the  invention  at 
the  Admiralty.  The  experiments  were  tried  in  a  gun-boat  of  60  horse-nower,  the 
**  Fan,"  which  expelled  the  water  driven  by  the  ordinary  engines  of  the  ship.  Tk 
Telocity  of  discharge  from  the  pipe  was  2,190  feet  per  minute,  and  the  loss,  which 
would  be  actual  shp,  or  fricl  ion,  or  whatever  vou  call  it,  was  205  feet  per  minuk. 
The  dynamic  pressure,  at  that  number  of  revolutions,  with  an  indicated  horse-power 
of  173,  was  1,442  lb.  It  was  found,  and  this  may  be  an  answer  to  the  Chairman'* 
question  to  a  certain  extent,  that  the  dynamic  pressure  increased  from  1 50  lb.  to 
200  lb.  when  the  nozzle  was  placed  below  the  water.  I  am  not  going  to  attempt  to 
explain  why  it  should  be  ;  I  cannot  see  myself  why  it  should  be.  Though  there  ap- 
pears to  be  from  these  experiments  some  slight  friction,  yet  I  believe  that  it  is  wTon| 
altogether  to  look  at  the  question  as  involving  friction,  because  the  power  in  this  mode 
of  propulsion  is  given  by  pressiuv  ;  and  the  only  way  to  understand  it,  I  beheve,  is 
to  consider  it  as  a  pressure,  and  as  a  release  of  pressure.  The  travel  of  the  ftfl  of 
the  pump  is  sufficiently  great  to  generate  a  certain  pressure  in  the  pipe  leading  to 
the  outside  of  the  ship.  Now,  pressure  on  all  sides  of  that  pipe  is  equal,  necessarilT. 
You  open  a  portion  of  the  pipe,  and  you  take  off  that,  by  opening,  the  pressure  whidi 
previously  existed  there,  and  you  have,  as  the  remainder,  the  pressure  upon  the  part 
which  is  opposite  to  it ;  and  that  is  how  you  get  your  power.  If  you  take  frictioo 
into  account,  I  think  you  immediately  get  into  a  maze  of  difllculties  from  whidi  1 
see  no  possible  exit.  Admiral  Elliot  'made  a  great  many  remarks  about  roUing.  1 
cannot  say  I  know  very  much  about  the  subject,  still  I  have  looked  a  little 
into  it,  and  I  have  had  the  opportunity  of  witnessing  a  practical  contradiction 
to  some  remarks  which  tlie  gallant  Admiral  made.  He  said  that  he  tbou^J 
rolling  came  in  with  the  steam-engine.  Now,  I  have  served  in  a  great  many  shipf 
but  the  heaviest  roller  I  ever  served  in,  without  exception,  or  ever  expect  to  ■crrf 
in,  was  a  Symondite  brig.  The  gallant  Admiral  also  expressed  it,  as  a  certainty  almost, 
that  the  placing  the  weights  at  the  extreme  of  the  beam,  as  they  are  placed  now, 
with  heavy  guns  and  iron-plating,  necessarily  increased  whatever  rolling  powers  the 
ship  might  previously  liave  had.  The  other  night  I  quoted  here  some  experiment? 
of  Admiral  Paris.  He  tried  very  accurate  experiments  in  a  small  vessel,  and  he 
found  that  as  ho  placed  the  weights  towards  the  extreme  of  the  beam,  so  the  rolling 
of  that  vessel  decreased.  I  do  not  believe  that  the  rolling  of  our  ships  has  Ten 
materially  increased,  except  in  the  case  of  wooden  ships  of  the  "  Caledonia,"  "  Roy* 
Alfred,"  "  Royal  Oak "  class.  In  the  case  of  the  "  Warrior,"  I  happened  U 
be  present  during  her  first  official  trial,  and  I  recollect  that  her  rolling  power,  as 
compared  with  that  of  the  "  Revenge,"  which  was  a  very  steady  ship,  was  onlj  20 
degrees  to  17  degrees.  But  I  am  inchued  to  demur  altogether  to  the  records  of  the  roll- 
ing of  our  sliips.  I  am  inclined  to  demur  to  them,  because  we  have  never  had  anj 
proper  instruments  for  measuring  the  rolls.  On  board  the  ship  I  was  in  in  thf 
Channel  Fleet,  we  tried  from  time  to  time  to  get  at  the  ideas  of  different  Officeraa* 
to  the  rolling  of  the  ship  at  particular  times,  and  we  found  that  those  ideas  vaiv<i 
immensely.  I  am  very  glad  indeed  to  get  another  confirmation  of  my  idea  that  the  ram 
is  to  be  our  future  weapon  ;  and  in  corroboration  of  what  Admiral  Elliot  has  spotfB 
of  as  regards  the  necessity  of  arming  the  stem  for  ramming,  as  well  as 'the  bow.  I 
may  say  that  the  Russian  Admiral,  Boutakov,  has  pointed  out  in  his  work  on  naval 
tactics  the  great  necessity  for  this.  It  is  a  point  he  has  urged  very  strongly,  anfl 
I  agree  with  him  ;  and  I  agree  with  Admiral  EUiot  also  that  it  is  a  most  important 
matter.  I  have  only  one  word  to  say  about  another  advantage  of  the  hydraulic  which 
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I  did  not  gatlicr,  thst  Admiral  Elliot  brought  forward.  I  look  upon  it  that  the 
hjdraulio  propeller  will  enable  us  to  increase  the  beam  of  ships,  and  thereby  reduce 
their  length,  while  at  the  same  time  retaining  their  mass.  That  is,  we  may  increase 
the  lateral  area  of  the  midship  section,  while  we  take  off  from  the  vertical  one,  and 
thereby  we  shall  get  a  handier  ship,  at  a  lighter  draught  of  water,  to  do  the  work 
which  is  now  done  by  a  longer  ship,  with  a  narrow  and  deep  midship  section. 

Captain  Richabd  Wells,  R.N. :  I  should  hke  to  ask  whether  the  space  taken  up 
by  the  engine-room,  the  turbine- wheel,  and  the  well  for  receivmg  the  water,  is 
greater  in  vessels  of  a  similar  class  than  the  space  taken  up  by  the  engine-room  and 
the  machinery  in  an  ordinary  screw  ? 

Commander  Poland,  R.N.  :  In  the  case  of  getting  on  shore,  I  should  fency  tlie 
power  of  the  turbine  will  be  entirely  destroyed,  or  nearly  so,  should  the  vessel  land 
on  .sand,  which  would  fill  up  the  holes  in  the  bottom. 

Admiral  Elliot  :  The  first  question,  I  think,  was  with  regard  to  the  discharge 
of  the  water  above  the  water-line  and  below  the  water-line — whether  it  was  an 
advantage  ?  I  think  that  was  the  question  that  was  put.  I  have  just  described  it  to 
Admiral  Sir  James  Hope  that  it  is  a  question  which  is  undecided  ;  there  are  different 
opinions  upon  it.  An  eminent  French  engineer  makes  it  out  thatiit  is  better  under 
water ;  that  increased  power  and  increased  speed  will  be  obtained.  Mr.  Ruthveu 
thinks  the  contrary ;  but  as  regards  the  effect  of  rolling  motion,  it  will  probably  be 
better  that  the  discharge-pipes  should  be  so  low  down  as  not  to  roll  out  of  water.  But 
it  is  a  question  not  decided.  The  next  question  was  with  regard  to  the  weakness  of  a 
double-ended  vessel,  in  consequence  of  the  rudder.  I  think  if  the  end  is  shaped  so 
that  the  blow  is  struck  here  (pointing),  if  that  is  backed  by  the  vessel,  particularly 
where  the  deck  is,  that  if  the  blow  is  struck  there,  I  do  not  think  you  will  weaken 
it  by  having  the  rudder  here.  I  think  the  rudder  may  be  lower  down  than  this  is. 
This  rudder  has  a  much  larger  surface  than  the  ordinary  rudder  of  a  ship.  But  you 
may  lower  the  ruddej  and  take  a  piece  oft'  the  top,  and  you  will  still  have  sufficient 
BUiface  for  steering.  I  think  that  that  weakness  may  be  reduced.  I  do  not  think  it 
will  signifv ;  it  b  a  question  for  the  naval  architect  to  arrange.  But  I  do  think  you 
will  be  able  to  have  a  perfect  ram  at  both  ends,  and  have  a  rudder  imdemeath  ;  by 
building  it  for  the  p  JLrpose.  I  phould  say  that,  in  the  case  of  ramming,  wo  have  seen 
enough  of  it  to  know,  that  this  piece  the  spur  should  not  be  a  part  of  the  vessel  at  all, 
but  that  it  should  be  capable  of  being  taken  off,  leaving  the  vessel  intact  afterwards, 
not  to  open  the  vessel  out  if  you  lose  your  spur.  The  next  question  was  with 
regard  to  the  power  of  stopping  the  hydraulic,  as  compared  with  the  screw.  I  could 
not  quite  understand  that  question.  The  whole  power  of  the  engine  is  immediately 
applied,  in  almost  a  second  or  a  few  seconds,  to  stop  and  to  go  astern.  You  merely 
reverse  the  nozzle  valve,  which  is  like  a  tap  in  a  beer  cask,  and  the  water,  instead  of 
flowing  out  in  one  direction,  flows  out  in  the  other,  so  that  the  whole  force  is  exerted 
to  drive  the  ship  the  other  way.  If  you  could  instantaneously  reverse  the  paddle- 
wheel  you  might  get  the  same  power  there,  but  you  cannot  do  that  suddenly.  It 
is  quite  the  reverse  with  the  screw.  When  you  come  to  stop  a  ship  going  ten 
knots,  and  to  turn  your  screw  astern,  in  the  first  place  it  is  a  long  operation.  It  is 
a  great  strain  upon  your  engines ;  and  if  you  look  to  the  shape  of  the  screw,  and  the 
effect  it  has,  you  would  find  that  if  you  were  to  go  as  fast  as  you  could  astern,  you 
would  produce  little  effect.  You  might  go  14  knots  ahead,  but  I  question  whether 
your  ship  would  go  4  or  5  knots  astern  ;  and  certainly  you  cannot  steer,  because 
directly  you  come  to  back  with  the  screw,  the  ship's  bow  is  sure  to  go  (according 
aa  it  is  a  right-handed  or  a  left-handed  screw)  in  the  opjwsite  direction.  1  found 
in  narrow  channels  I  could  not  use  the  screw  astern.  Directly  I  did,  it  threw  my 
bow  round,  and  it  would  have  put  me  right  ashore.  I  remember  also  in  the  Baltic 
a  ship  attempted  to  back  with  her  screw,  to  keep  astern  of  the  Admiral,  and  she 
run  her  bow  right  into  the  flag-ship's  quarter. 

Captain  SrMPSON  :  Then  the  paddle  would  have  the  same  power  in  stopping  as 
the  hydraulic  ? 

Admiral  Elliot  :  I  think  it  depends  upon,  how  the  paddle  floats  are  placed 
for  going  ahead.  If  they  are  vertical,  of  course  they  would  have  the  same  pbwer ; 
but  you  would  still  have  to  disconnect,  reverse  your  wheels,  and  that  is  a  long 
operation. 
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Captain  Sncpsoir :  Rerene  the  engines  ? 

Admiral  Elliot  :  ReTerae  the  engines.  You  have  a  certain  amount  of  machinery 
to  set  in  motion.  The  next  question,  I  think,  was  with  regard  to  the  slip,  whether 
the  water  was  discharged  quicker  than  the  ship  goes.  The  water  in  the  *^  Water- 
witch"  is  discharged  at  ahout  double  the  speed  the  ship  is  going,  whatever  the  speed 
of  the  TCBsel  may  be.  But  there  is  no  slip ;  and  the  best  proof  of  it  is  that  you 
obtain  the  same  result  with  the  same  power. 

Captain  Sikpbon  :  But  if  the  water  is  the  propeller,  and  the  propeller  is  going 
with  greater  velocity  than  the  vessel,  surely  the  excess  of  the  velocity  of  the  pro- 
peller over  that  of  the  vessel,  is  sUp  ? 

Admiral  Elliot  :  There  is  no  such  thing  as  slip  nor  loss  of  power,  as  supposed  by 
Captain  Simpson.  The  power  is  obtained  by  reaction  from  the  water  discharged. 
Whatever  the  speed  of  the  ship,  it  does  not  lessen  the  effect  of  the  reaction  due  to 
the  amount  of  pressure  produced  in  the  discharge  pipe.  By  way  of  comparison, 
if  a  ship  were  going  50  miles  an  hour,  and  you  fire  a  gun  right  astern,  the  speed  of 
the  ship  does  not  lessen  the  recoil  of  the  gun.  Nor  does  it  lessen  the  recoil,  or  rather 
the  reaction  produced  by  the  discharge  of  water  from  the  discharge  ]^ipes. 

The  Devonport  experiment  I  should  like  to  refer  to.  What  i  said  was,  that  the 
experiment  was  made  without  any  reference  to  the  patentees.  No  question  was 
ever  asked  of  the  patentees,  as  to  how  that  experiment  should  be  carried  out,  but 
I  can  assure  my  good  friend  Captain  Colomb,  that  his  information  to-day  is  the  first 
information  I  ever  received,  either  by  word  of  mouth,  or  by  letter,  as  to  what  the 
result  of  that  experiment  was.  I  was  never  told.  I  did  not  know  whether  it  was 
successful,  or  whether  it  was  the  reverse.  It  was  kept  very  secret.  You  have  let 
out  a  great  secret,  and  I  am  glad  to  hear  the  experiment  had  such  a  good  result. 
There  vras  no  report  made  to  me ;  and  as  I  said,  Mr.  Ruthven  went  down,  and 
seeing  it  was  no  child  of  his,  he  abandoned  it.  But  I  think  that  when  the  Admiralty 
ordered  the  experiment  to  be  made,  we  might  have  been  consulted  as  to  the  mode 
of  making  it.  A  question  I  should  like  to  answer  is,  with  regard  to  the  rolling  of 
the  Symondite  brig.  I  could  understand  the  Symondite  brig  rolling.  I  have  been 
in  a  Symondite  brig  myself,  and  I  should  like  to  ask  a  counter-question  to  that^ 
which  IS,  "  Bid  you  ever  go  in  a  Symondite  after  she  had  an  engine  in  ?"  because,  I 
think  if  you  did,  you  would  find  she  rolled  a  groat  deal  more.  We  have  only  to 
take  the  "  Colossus,"  and  vessels  of  that  class,  in  which  an  engine  was  put,  and  it 
was  acknowledged  that  they  rolled  a  great  deal  more  afterwards.  I  think  that 
speaks  for  itself  that  it  is  the  weight  of  the  engine  that  causes  the  rolling.  Then, 
with  regard  to  the  spreading  weights  out  to  the  side,  having  stopped  the  rolling. 
I  expect  if  we  had  analysed  that,  we  should  find  that  the  weights  tnat  were  put  to 
the  side,  was  ballast  that  was  "  winged"  up:  I  know  that  in  many  instances  where 
they  "  winged"  up  ballast  in  Symondite  ships,  they  found  it  reduced  the  rolling. 
But  it  was  not  because  the  ballast  was  "  winged"  up  that  it  reduced  the  rolling ; 
but  it  was  because  you  raised  the  centre  of  gravity,  and  that  reduced  the  rolling. 
Captain  Colomb  :  The  balance  was  on  the  same  level,  throughout. 

AcUniral  Elliot  :  I  go  upon  the  broad  principle  that  centralised  weights  decrease 
the  leverage  and  reduce  the  rolling,  cateris  paribus.  Then  with  regard  to  Ihs 
question  of  increasing  the  beam  in  an  hydraulic  vessel,  I  do  not  see  that  the  hydraulic 
facilitates  the  increase  of  the  beam,  but  it  does  the  reduction  of  the  draught  of  water. 
I  think  in  a  light-draught-of-water  vessel,  you  can  ^et  greater  speed  than  with  the 
screw ;  as  you  decrease  the  draught  of  water,  you  injure  the  power  of  the  screw. 
With  regard  to  that,  the  turbine  need  not  be  under  water.  If  the  bottom  of  the 
turbine  is  in  the  water,  the  moment  you  set  it  in  motion  you  cause  a  vacuunit 
and  the  pressure  outside  will  fill  it  up.  Therefore,  in  very  Ught  draught  of  wat*^ 
you  can  get  great  velocity,  whereas  you  cannot  do  so  by  any  screw.  Mr.  Dudgeoii. 
in  his  recommendations  to  the  Brazilian  Ghovemment,  speaks  of  that.  He  says,  if 
you  want  great  speed  in  a  light-draught-of-water  vessel,  I  must  take  the  turbine 
for  it.  With  regard  to  a  question  as  to  the  relative  spaces  required  for  the 
hydraulic  engines  and  those  for  the  screw  machinery  in  vessels  of  the  same  class, 
the  "  Waterwitch"  engine  is  placedi  in  exactly  the  same  space  as  the  engine  of  the 
"  Vixen"  and  "  Viper."    When  I  found  that  the  screw  passage  was  available,  wais 
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a  space  that  I  was  going  to  lose,  I  asked  for  that  same  area  to  be  giyen  into  the 
engine-rooni.  It  is  added  to  the  stoke-hole,  not  to  the  engine-room.  The  eneine  is 
exactly  in  the  same  place.  But  if  you  go  and  measure  the  stoke-hole,  you  wiU  find 
there  is  a  rery  fine  stoke-holei  adding  a  couple  of  feet  for  the  stokers.  But  the 
principle  is  weight  for  weight,  space  for  space,  price  for  price,  and  speed  for  speed, 
rfow,  there  is  another  question  that  I  am  very  glad  has  been  asked  me,  about  getting 
on  shore.  I  would  not  speak  of  it,  because  I  thought  it  might  be  put.  We  must 
first  of  all  ask,  what  do  we  go  on  shore  upon  ?  If  we  go  on  shore  on  rocks,  I  do  not 
think  anybody  will  say  that  the  water  -mil  not  come  in.  But  as  the  canal  of  the 
turbine  forms  a  double  bottom,  and  as  there  are  additional  kelsons,  the  strongest 
part  of  the  ship  is,  where  the  canal  is.  If  we  go  on  shore  on  mud,  we  know 
quite  well,  that  if  you  put  the  hydraulic  vessel  on  mud,  you  can  work  your  engine ; 
it  is  mud  and  water  that  comes  through,  and  you  can  soon  work  a  hole  imder  the 
ressel — ^there  is  nothing  to  stop  it.  Sand  would  do  the  same  thing.  We  hear  of 
getting  Tessels  off  now,  by  stirring  up  the  sand  below,  and  pumping  it  out  of  the 
vessel.  Here  is  a  turbine  that  wiB  do  it  for  you.  If  you  make  a  hole  under  the  ship 
on  a  sand  bank,  the  sand  will  crumble  in ;  but  I  think  this  turbine  will  some  day  be 
found  to  get  a  vessel  so  circumstanced  off.  If  you  put  your  vessel  on  stiff  clay,  perhaps 
yon  could  not  stir  that  clay,  but  there  is  generally  ooze  on  the  top  of  the  clay.  But 
supposing  there  is  any  objection  to  the  canal  being  under  the  bottom  of  the  vessel, 
we  could  just  as  well,  instead  of  letting  water  up  into  the  turbine  by  the  canal  firom 
below,  let  it  iato  the  turbine  from  the  side.  What  we  asked  to  do  the  other  day 
with  a  wooden  ship  was  to  put  it  there.  There  is  no  reason  in  the  world  why  you 
should  not  open  the  side,  and  make  the  canal  on  •each  side  of  the  Tessel.  I  think 
that  I  have  now  answered  all  the  questions. 

Captain  Ingbam,  R.N. :  Could  you  drive  your  ship  through  a  heavy  head  sea  ? 

Admiral  Elliot  :  I  think  that  question  was  answered  just  now,  that  so  far  as 
the  turbine  is  concerned,  tlie  power  is  always  the  same. 

Captain  Ingram  :  Would  the  head  sea  check  you  sooner  than  it  would  check 
the  screw? 

Admiral  Elliot:  I  should  say,  certainly  not,  because  the  screw  is  out  of  the  water, 
and  you  lose  a  portion  of  your  power  j  but  wilh  the  turbine  the  same  power  is  always 
being  exerted. 

The  Chaibhan  :  I  am  loth  to  stop  any  further  questions,  but  the  hour  is  very  &r 
advanced,  and  I  think  we  arc  prepared  now  to  close  the  discussion.  We  have  all  had 
an  opportunity  of  speaking ;  but  I  think  there  is  one  thing  that  aU  agree  upon, 
whether  we  think  the  plan  is  successful  or  not,  that  is,  that  we  must  be  very  grateful 
to  Admiral  Elliot  for  bringing  it  forward,  and  for  the  way  in  which  he  has  put  the 
Tarious  facts  before  us.  I  must  say,  there  is  much  to  learn ;  I,  at  least,  have  learned 
a  g^reat  deal  myself,  and  I  hope  we  have  all  learned  much  from  the  paper.  Even  the 
remarks  that  have  been  made,  have  elicited  what  is  very  valuable.  As  I  said  before, 
we  are  all  very  much  indebted  to  Admiral  Elliot  for  his  admirable  paper. 

Admiral  Elliot:  I  have  only  to  return  my  grateful  thanks  for  the  patient 
manner  in  which  you  have  heard  what  I  have  had  to  say. 
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Friday,  June  28th,  1867. 
Colonel  PHILIP  J.  YORKE,  F.R.S.,  iu  the  Chair. 


PRIMITIVE    WARFARE:      ILLUSTRATED     BY    SPECIMENS 
FROM    THE    MUSEUM    OF    THE    INSTITUTION. 

By  Colonel  A.  Lane  Fox,  Grenadier  Guards. 

Although  it  is  more  in  accordance  with  the  purposes  for  wliich  this 
establishment  has  been  organised,  that  the  Lecture-room  should  be 
devoted  chiefly  to  subjects  of  practical  utility  connected  with  the  im- 
provement of  our  military  system  and  the  progress  of  the  mechanical 
appUances,  the  organization,  and  general  eflBciency  of  our  Army  and 
Navy,  than  to  the  efforts  of  abstract  science,  yet  the  fact  of  your 
possessing  in  the  three  large  apartments  that  are  devoted  to  your 
armoury,  one  of  the  best  assortments  of  semi-civilized  and  savage 
weapons  that  are  to  be  found  in  this  country,  or,  perhaps,  in  any  part 
of  the  world,  is  suflScient  to  prove  that  it  is  not  foreign  to  the  objects 
of  the  Institution  that  the  science  of  war  should  be  ethnographically 
and  archsBologically,  as  well  as  practically,  treated. 

The  requirements  of  our  advancing  age  demand,  that  every  vein  of 
knowledge  should  be  opened  out,  and,  in  order  to  make  good  our  title 
to  so  interesting  a  collection  of  objects  as  that  comprised  in,  what  may 
very  properly  be  called  our  ethnographical  miUtary  department,  it 
should  be  shown  that,  whether  or  not  the  subject  may  be  considered 
to  fall  within  the  ordinary  functions  of  the  Society,  our  Museum  is 
made  available  for  the  purposes  of  science. 

The  age  in  which  we  live  is  not  more  remarkable  for  its  rapid  on- 
ward movement  than  for  its  intelligent  retrospect  of  the  past.  It  i.«» 
reconstructive  as  well  as  progressive.  The  light  which  is  kindled  by 
the  practical  discoveries  of  modem  science,  throws  back  its  rays,  and 
enables  us  to  distinguish  objects  of  interest,  which  have  been  unno- 
ticed in  the  gloom  of  bygone  ages,  or  passed  over  with  contempts 

Men  observe  only  those  things  whic^  their  occupations  or  their 
education  enable  them  to  understand  and  appreciate.  When  a  savage 
is  introduced  on  board  the  deck  of  a  European  vessel,  he  notices  only 
those  objects  with  the  uses  of  which  he  is  familiar — the  sewing  of  a 
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coat,  a  chain  or  a  cable  at  once  rivets  his  attention,  but  he  passes  by 
the  steam-engine  without  observation,  and  if  a  work  of  art  is  forced 
upon  his  notice,  he  is  unable  to  say  whether  it  represents  a  man,  a 
ship,  or  a  kangaroo!*  So  in  past  ages  the  flint  implements  of  the 
drift,  the  parents  of  all  our  modem  implements,  whether  for  war  or 
handicraft,  must  have  been  carted  away  in  hundreds,  unobserved,  and 
in  ignorance  that  these  inconspicuous  objects  would  one  day  be  the 
means  of  upsetting  the  received  chronology  of  our  species. 

Whilst,  therefore,  we  devote  our  energies  chiefly  to  progress,  and 
fix  our  attention  upon  the  present  and  future  of  war,  it  cannot  fail  to 
interest  those  who  are  actively  engaged  in  the  duties  of  their  profes- 
sion, if  we  occasionally  take  a  glance  backward  and  see  what  recent 
discoveries  have  done  towards  elucidating  its  origin  and  early  history* 

It  might,  perhaps,  assist  a  right  understanding  of  the  principles  on 
which  the  weapons  and  implements  of  savages  deserve  to  be  studied, 
if  I  were  to  notice  some  of  those  great  questions  respecting  the  origin 
of  our  species,  and  man's  place  in  nature,  which  the  investigations  of 
science  have  been  the  means  of  raising  in  our  day.  I  need  hardly  say 
that  the  rude  implements,  which  I  am  about  to  describe,  are  of  little 
practical  interest  in  themselves,  as  models  for  instruction  or  imitation. 
We  have  no  need  of  bows  and  arrows  in  the  existing  state  of  war, 
and  if  we  did  require  them,  the  appliances  of  modern  times  would 
enable  us  to  construct  them  in  far  greater  perfection  than  could  be 
acquired  by  any  lessons  from  savages.  These  weapons  are  valuable 
only,  in  the  absence  of  other  evidence,  from  the  lignt  they  throw  on 
pre-historic  times,  and  on  those  great  questions  to  which  I  have  alluded, 
and  from  their  enabling  us  to  trace  out  the  origin  of  many  of  those 
customs  which  have  been  handed  down  to  us  by  past  generations. 

As,  however,  the  discussion  of  these  interesting  subjects  would  lead 
me  into  matters  that  are  hardly  suited  to  the  Lecture-room  of  this  In- 
stitution, I  must  pass  over  the  consideration  of  them  with  a  few  brief 
remarks. 

In  so  doing,  I  may  appear  to  postulate  some  opinions  upon  points 
that  are  still  the  subject  of  animated  controversy  in  the  scientific  world. 
But  it  would  require  a  far  broader  field  of  investigation  than  is  here 
afforded  me,  in  order  to  treat  these  inquiries  successfully,  and  to 
adduce  all  the  evidence  that  would  be  necessary  to  support  the  hypo- 
theses put  forward  ;  and  I  am  anxious  to  devote  no  greater  space  to 
these  preliminary  remarks  than  is  necessary  to  point  out  some  of  the 
main  features  of  interest  that  are  involved  in  the  particular  study 
which  forms  the  subject  of  my  lecture. 

We  are  apt  to  speak  of  the  creation  of  the  universe  as  a  thing  of 
the  past,  and  to  suppose  that  the  world,  with  all  the  varied  life  upon 
it,  previous  to  man's  appearance,  having  been  created  for  his  especial 
happiness  and  supremacy,  was  afterwards  left  to  his  control  and  govern- 
ment But  this  view  of  the  subject  belongs  to  an  age  in  which  the 
laws  of  nature  in  their  all-sufficiency  and  completeness  were  but  little 

•  Beeche/B  Voyage  to  the  Pacific,  p.  298.  Oldfield's  Aborigines  of  AustraUa. 
Tnmsactions  of  the  Ethnological  Society,  toI.  iii,  new  scries,  p.  227. 
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studied  and  appreciated.  Modem  science  finds  no  evidence  of  any 
such  abandonment  of  the  nniverse  to  man's  jurisdiction.  The  more 
comprehensively  the  subject  is  viewed,  the  more  restricted  appear  to 
be  those  limits  over  which  the  free  will  of  mankind  is  permitted  to 
range,  and  the  more  evident  it  becomes,  that  in  his  social  advancement, 
his  laws,  arts,  and  wars,  he  moves  on  under  the  influence  and  develop- 
ment of  those  same  laws  which  have  been  in  force  from  the  very  first 
dawn  of  creation.  The  lower  the  archaeologist  searches  in  the  crnst 
of  the  earth  for  tjie  relics  of  human  art,  the  more  faint  become  the 
traces  of  that  broad  gulf,  which  in  our  times  appears  to  separate  man 
from  the  brute  creation.  In  all  the  numerous  and  varied  offsprings  of 
the  human  intellcjct,  in  the  arts,  and  even  in  speech,  the  more  we  in- 
vestigate and  trace  them  back,  the  more  clearly  they  appear  to  point 
to  a  condition  of  the  human  race  in  which  they  had  no  existence  what- 
ever. The  great  law  of  nature,  "  natura  uon  f  acit  saltum,"  was  not 
broken  by  the  introduction  of  man  upon  the  earth.  He  appears  to 
have  been  produced  in  the  fulness  of  time,  as  the  work  of  creation  re- 
quired a  more  perfect  tool,  and  to  have  ameliorated  his  condition,  only 
as  the  work  to  be  performed  became  more  complicated  and  varied,  jnat 
as  in  the  hands  of  man,  the  rougher  tool  is  employed  for  felling,  and 
the  finer  tool  for  finishing  and  polishing. 

By  this  view  we  come  to  look  upon  even  the  most  barbarous  state  of 
man's  existence,  as  a  condition,  not  so  much  of  degradation,  as  of 
arrested  or  retarded  progress,  and  to  see  that,  notwithstanding  many 
halts  and  relapses,  and  a  very  varied  rate  of  movement  in  the  different 
races,  the  march  of  the  human  intellect  has  been  always  onward. 

As  in  the  lower  creation,  we  find  no  individuals  that  are  capable  of 
self-improvement,  though  some  appear,  by  their  imitative  faculties, 
to  contain  within  them  the  germs  of  an  improving  element,  so  the 
aboriginal  man,  closely  resembling  the  brutes,  may  have  passed  through 
many  generations  before  he  began  to  show  even  the  first  symptoms  of 
mental  cultivation,  or  the  rudiments  of  the  simplest  arts ;  and  even 
then  his  progress  may  have  been,  at  first,  so  slow,  that  it  is  not  with- 
out an  effort  of  imagination  that  the  civilized  races  of  our  day  can 
realise,  by  means  of  the  implements  which  he  has  left  us,  the  minnte 
gradations  which  appear  to  m^rk  the  stages  of  his  advancement.  This 
appears  to  be  the  view  taken  by  Sir  Charles  Lyell  in  his  *'  Antiquity 
of  Man,"  when,  in  comparing  the  flint  implements  found  in  the  higher 
and  lower  level  gravels  of  the  valley  of  the  Sonune,  he  arrives  at  the 
conclusion,  **  that  the  state  of  the  arts  in  those  early  times  remained 
stationary  for  an  almost  indefinite  period."  "We  see,"  he  says,  "in 
*'  our  time,  that  the  rate  of  progress  in  the  arts  and  sciences  proceeds 
"  in  a  geometrical  ratio  as  knowledge  increases,  and  so,  when  we  carry 
**  back  our  rotrogpect  into  the  past,  we  must  be  prepared  to  find  the 
"  eigns  of  retardation  augmenting  in  a  like  geometrical  ratio.  So  that 
"  the  progi-ess  of  a  thousand  years,  at  a  remote  period,  may  correspond 
**  to  that  of  a  century  in  modern  times,  and  in  ages  still  more  remote, 
*•  man  would  more  and  more  resemble  the  brutes  in  that  attribute 
**  which  causes  one  generation  exactly  to  imitate,  in  all  things,  the 
**  generation  which  preceded  it." 
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In  order  to  understand  the  relationship  which  th6  savage  tribes  of 
our  own  time  bear  to  the  races  of  antiquity,  it  is  necessary  to  keep  in 
view  that,  neither  in  historic  nor  pre-historic  times  is  there  any  evidence 
that  civilization  has  been  equally  or  universally  distributed ;  on  the 
contrary,  it  appears  always  to  have  been  partial,  and  confined  to  par- 
ticular races,  whose  function  it  has  b^n  by  means  of  war  and  conquest, 
to  spread  the  arts  amongst  surrounding  nations,  or  to  exterminate 
those  whose  low  state  of  mental  culture  rendered  them,  incapable  of 
receiving  it. 

Assuming  the  whole  of  the  human  species  to  have  sprung  originally 
from  one  stock,  an  hypothesis  which,  although  disputed,  appears  to  me 
by  all  existing  evidence  and  analogy  of  known  facts,  to  be  the  most 
reasonable  assumption,  the  several  races  appear  to  have  branched  off 
at  various  and  remote  periods,  many  of  them,  perhaps,  previously  to 
the  present  geographical  arrangement  of  land  and  water,  and  to  have 
located  themselves  in  the  several  regions  in  which  they  are  now  found, 
in  a  state  which  probably  differs  but  little  from  that  in  which  they 
existed  at  the  time  of  their  separation  from  the  parent  stem. 

Each  race,  after  separation,  shows  evidence  of  arrested  growth ;  and, 
finally,  the  intellect  of  the  nation  fossilizes  and  becomes  stationary  for 
an  indefinite  period,  or  until  destroyed  by  being  brought  again  in 
contact  with  the  leading  races  in  an  advanced  stage  of  civilization, 
precisely  in  the  same  way  that  the  individuds  composing  these  races, 
after  propagating  their  species,  stagnate,  and  ultimately  decay,  or,  in 
a  low  state  of  savagery,  are  often  destroyed  by  their  own  offspring. 

Ta^ng  a  comprehensive  view  of  the  development  of  civilization^  it 
may  be  compared  to  the  growth  of  those  plants  whose  vigour  displays 
itself  chiefly  in  the  propagation  of  their  leading  shoots,  which,  over- 
topping the  older  and  feebler  branches,  cause  them  to  be  everywhere 
repuM^d  by  a  fresh  growth  of  verdure.  The  vegetable  kingdom  thus 
furnishes  us  with  the  grand  type  of  progress ;  continuity  and  bifur- 
cation are  principles  of  imiversal  application,  uniting  the  lowest  with 
the  highest  created  thing. 

The  analogy  of  tree  growth  has  been  frequently  employed  in  rela- 
tion to  natural  phenomena,  and  it  may  very  well  be  taken  to  explain 
the  distribution  of  the  human  race,  and  the  progress  and  expansion  of 
the  arts.  It  forms  the  key  to  the  Darwinian  theory  of  natural  selec- 
tion, which  is  essentially  monogenistic  in  its  application  to  the  origin 
of  the  human  race. 

Thus  the  existing  races  of  mankind  may  be  taken  to  represent  the 
budding  twigs  and  foliage,  each  in  accordance  with  the  relative  supe- 
nority  of  its  civilization,  appertaining  to  branches  higher  and  higher, 
placed  upon  the  great  stem  of  life. 

So  little  is  as  yet  known  of  the  early  history  of  any  but  our  own 
family  of  nations,  that  in  the  existing  state  of  knowledge,  the  attempt 
to  claissify  and  place  them  on  their  proper  branches,  must  be  attended 
with  much  difficulty,  and  great  liability  to  error.  However,  by 
arranging  the  existing  races  according  to  their  civilization,  a  tolerably 
correct  judgment  may  porhaps  be  formed  as  to  the  value  of  this  system 
of  classification,  if  we  distribute  them  with  those  of  antiquity  in  some 
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two  or  three  broad  divisions.  The  Caucasian  races  of  modem  Europe, 
for  example,  may  be  said  to  bear  to  theu-  ancestors  of  the  historical 
period  the  same  relationship  that  geologists  have  shown  the  existiug* 
mammalia  of  our  forests  bear  to  the  mammalia  of  the  tertiary  geolo- 
gical period.  The  semi-civilized  Chinese  and  Hindoos,  in  Hke  manner, 
may  be  classed  with  the  races  of  ancient  Assyria,  Egypt,  and  other 
nations  immediately  prior  to  the  first  dawn  of  history,  the  dvilization 
of  which  nations  they  still  so  greatly  resemble,  and  apv)ear  to  have 
retained,  in  a  state  of  retarded  progress  from  those  ages  to  our  own. 
A  third  division  may  perhaps  be  made  of  the  Malay,  Tartar,  and 
African  negro  nations,  which  though  now  in  an  age  of  iron,  may,  by 
the  state  of  their  arts,  and  more  especially  by  the  form  of  their  imple- 
ments, be  taken  as  the  best  representatives  of  the  pre-historic  bronze 
period  of  Europe,  towards  which  they  appear  to  hold  the  same  relation- 
ship that  the  fish  and  reptiles  of  our  seas  bear  to  those  of  Xhv 
secondary  geological  period.  In  a  fourth  division  may  be  included 
the  still  more  barbarous  races  of  our  times,  the  Australian,  Bushman* 
and  hunting  races  of  America,  whose  analogy  to  those  of  the  stone 
age  of  Europe  may  be  typified  by  that  of  the  mollusca  of  recent  species 
to  the  mollusca  of  the  primary  geological  period. 

In  all  these  existing  races,  we  find  that  the  slowness  of  their  pro- 
gression and  incapacity  for  improvement  is  proportioned  to  the  low 
state  of  their  civilization,  thereby  leading  to  the  supposition  that  they 
may  have  retained  their  arts  with  but  slight  modification  from  the 
time  of  their  branching  from  the  parent  stem,  and  may  thus  be  taken 
as  the  hving  representatives  of  our  common  ancestors  in  the  various 
successive  stages  of  their  advancement. 

Many  examples  of  this  immobility  on  the  part  of  savages  and  semi- 
civilized  races  may  be  g^ven. 

Throughout  the  entire  continent  of  Australia  the  weapons  and  imple- 
ments are  alike,  and  of  the  simplest  form,  and  the  people  are  of  the 
lowest  grade.  The  spear,  the  waddy,  and  the  boomerang,  with  some 
stone  hatchets,  are  their  only  weapons ;  but  amongst  these  it  has  been 
noticed  that,  like  the  implements  of  the  drift,  there  are  minute  dif- 
ferences, scarcely  apparent  to  Europeans,  but  which  enable  a  native 
to  determine  at  a  glance  to  what  tribe  a  weapon  belongs.*  This, 
whilst  it  proves  a  tendency  to  vary  their  forms,  shows  at  the  aanic 
time  either  an  incapacity  or,  what  answers  the  same  purpose,  a  retard- 
ing power  or  prejudice,  which  prevents  their  effecting  more  than  the 
smallest  appreciable  degree  of  change.  In  the  island  of  Tahiti,  Captaiu 
Cook  was  unable  to  make  the  natives  (a  superior  race  to  the  Austra- 
lians) appreciate  the  uses  of  metal,  until  he  had  caused  his  armourer 
to  construct  an  iron  adze  (Plate  XLVIII,  ^g,  1  a)  of  precisely  the 
same  form  as  their  own  adzes  of  basalt  (Fig.  1  ^)."|-  After  that,  metal 
tools  came  into  general  use  amongst  them,  though  their  old  forms  are 
in  a  great  measure  preserved  to  this  day.   When  during  the  Am^ican 

*  A.  Oldfield  on  the  Aborigines  of  Ausiralia.    Trans.  Ethno.  Soe.,  tdI.  iii? 
p.  261,  267. 
t  See  the  figures  in  Meyrick's  Ancient  Anns,  &c.,  pi.  cxlis. 
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war,  the  English  endeavoured  to  utilise  the  Indians  by  arming  them, 
they  were  compelled  to  construct  for  them  tomahawks  after  their 
own  pattern,  having  a  pipe^in  the  handle  (Fig.  2).  When  the 
Piinis  Indians  of  South  America  receive  a  Imife  from  Europeans 
they  break  off  the  handle,  and  fashion  the  knife  according  to  their 
own  ideas,  placing  the  blade  jbetween  two  pieces  of  wood,  and 
binding  it  round  tight  with  a  sinew.*  The  natives  of  Samoa  now  use 
iron  adzes,  constructed  after  the  exact  pattern  of  their  ancient  stone 
ones.f  The  Fije  Islanders,  though  they  have  now  the  means  of  ob- 
taining good  blades  and  chisels  from  ShefiSeld,  and  axes  from  America, 
prefer  plane  irons  to  any  other  form  of  implement,  because  they  are 
able  to  fix  them  by  lashing  them  on  to  their  handles  in  the  same 
fashion  as  the  ancient  stone  adzes  of  their  own  manufacture,  which 
they  resemble.}  The  Andaman  Islanders  use  the  European  metal 
that  falls  into  their  hands,  only  to  grind  it  down  into  spear-  and  an-ow- 
heads  of  the  same  form  as  their  stone  ones.  The  same  applies  to  the 
whole  of  the  Aborigines  of  North  and  South  America,  which  have 
stood  by,  for  nearly  three  centuries,  passive  spectators  of  the  arts  of 
Europeans,  without  attempting  to  copy  them.  Mr.  Crawfurd,  in  his 
'  history  of  the  Indian  Archipelago,  comments  on  the  obstinate  adherence 
of  the  Javanese  to  ancient  customs,  in  accounting  for  the  kris  having 
been  retained  by  them  long  after  the  causes  which  produced  that 
peculiar  weapon  had  ceased  to  operate.  Tylor,  in  his  accoimt  of  the 
Anahuac,  observes  upon  the  preservation  of  old  types  amongst  the 
present  inhabitants  of  Mexico,  which  have  remained  almost  unchanged 
from  generation  to  generation,  enabling  the  historian  to  distinguish 
clearly  those  which  are  of  Aztec  from  those  which  are  of  Spanish 
origin.§  Herodotus  describes  the  spears  carried  by  the  Ethiopians 
in  the  army  of  Xei^xes  as  being  armed  with  the  sharpened  horn  of  the 
antelope.jl  Consul  Petherick  found  still  in  use  by  the  Djibba  negroes 
more  than  two  thousand  years  after,  these  identical  spears,  armed  with 
the  straightened  and  sharpened  horn  of  the  antelope,  and  their  other 
weapons  also  resembled  in  character  those  described  by  Herodotus, 
although  they  had  passed  from  the  stone  weapons  then  used,  into  an 
age  of  metal.^  The  Scythian  bow  (Fig.  3)  is  the  bow  still  used  by 
tiie  whole  of  the  Tartar  races  (Fig.  4).  The  Celt  of  the  Tartar,  and 
the  Celt  and  sword  of  the  Negro  (Fig.  5)  is  still  the  Celt  and  sword  of 
the  European  bronze  period  (Fig.  6),  and  this  resemblance  is  not  con- 
fined to  the  general  outline  of  the  weapons,  but  extends  to  the  style 
and  patterns  of  ornamentation.  The  same  identity  of  fonn  exists 
between  the  Manillas  (Fig.  7)  used  as  a  medium  of  exchange  in  the 
Eboe  country  of  West  Africa  and  the  so-called  penauular  rings  or  ring 
money  (Fig.  8)  of  gold  and  bronze  that  are  found  in  Ireland,  and 
which,  wil^  some  modifications,  belong  also  to   Germany  and  the 

*  £lemm-Werkseiige  tind  Waffen,  p.  169. 

t  Turner,  Nineteen  Years  in  Polynesia,  p.  262. 


t  Fije  and  the  Fijeans,  p.  78. 
§  Anahuac,  by  £.  B.  Tjlar,  p.  70. 
II  Bawlinson's  Hefodotua,  toL  ir,  p. 


II  Petheridk'fl  Trnyels,  p.  860. 
2x2 


Digitized  by 


Googk 


(^18  PRIMITIVE  WABTAKE. 

Swiss  Lakes.  The  corrugated  iron  blade  of  the  KaflSr  assegai,  a 
sectioHi  of  which  is  shown  in  Fig.  9,  and  which  is  used  also  in  Central 
and  West  Africa,  is  identical  with  thase  found  in  the  Saxon  graves 
(Pig.  10),  and  is  intended  to  give  a  spiral  motion  to  these  missiles. 
Chevaher  FoUard  observes  that  the  Gauls  were  remarkable  for  the 
tenacity  with  which  they  clung  to  their  ancient  customs,  while  the 
Romans,  their  conquerors,  are  mentioned  by  all  historians  as  peculiar 
in  their  time  for  the  facility  with  which  they  adopted  the  custonaa  of 
others,  and  developed  their  own.  In  modern  Europe,  the  Gypeies 
have  also  been  noticed  as  being  distinguished  from  the  Europeai^ 
in  all  the  various  localities  in  which  they  are  found,  for  their 
remarkable  adherence  to  especial  arts,  savouring  of  an  extinct  civi- 
Uzation.  Amongst  the  Chinese  and  Hindoos,  the  conservatism  which 
has  caused  them  to  remain  for  ages  in  nearly  the  same  condition 
is  too  well  known  to  require  comment.  It  will,  however,  be 
remembered,  in  illustration  of  the  fact,  that  customs  of  minor  im- 
portance often  survive  great  political  dianges,  and  serve  to  keep  up 
the  continuity  that  would  otherwise  be  broken ;  that  after  the  Mancfan 
Tartars  had  conquered  and  established  themselves  in  the  Chinese 
territory,  they  were  nearly  driven  again  from  the  country,  on  account 
of  their  forcing  upon  the  subject  people,  the  custom  of  wearing 
pigtails,  after  the  fashion  of  their  conquerors,  showing  how  difficult 
it  is  to  ingraft  upon  an  alien  race,  customs  that  are  not  indigenous. 

These,  and  many  other  notices  of  a  similar  character  that  are  to  be 
found  in  the  pages  of  travel,  establish  it  as  a  maxim,  that  the  existing 
races,  in  their  respective  stages  of  progression,  may  be  taken  as  the 
bond  fide  representatives  of  the  races  of  antiquity ;  and,  marvellous  as 
it  may  appear  to  us  in  these  days  of  rapid  progress,  their  habits  and 
arts,  even  to  the  form  of  their  rudest  weapons,  have  continued  in 
many  oases,  with  but  slight  modifications,  unchanged  throughout  cotmt- 
less  ages,  and  from  periods  long  prior  to  the  commencement  of  history. 
They  thus  afford  us  living  illustrations  of  the  social  customs,  the  forms  of 
government,  laws,  and  warlike  practices,  which  belonged  to  th^  ancient 
races  from  which  they  remotely  sprung,  whose  implements,  resembling, 
with  but  little  difference,  their  own,  are  now  found  low  down  in  tbe 
soil,  in  situations,  and  under  circumstances  in  which,  alone,  they  would 
convey  but  little  evidence  to  the  antiquary,  but  which,  when  the 
investigations  of  the  antiquary  are  interpreted  by  those  of  the  eth- 
nologist, are  teeming  with  interesting  revelations  respecting  the  past 
history  of  our  race,  and  which,  in  the  hands  of  the  anthropologist,  ifl 
whose  science  that  of  antiquity  and  ethnology  are  combined  with 
physiology  and  geology,  is  no  doubt  destined  to  throw  a  flood  of 
light,  if  not  eventually,  in  a  great  measure,  to  clear  up  the  mystery 
which  now  hangs  over  everytliing  connected  with  the  origin  of  man- 
kind. 

That  such  a  combination  of  the  sciences  should  have  been  brought 
about  so  opportunely  in  our  days,  appears  to  me  to  be  one  of  those 
many  indications  of  an  overruling  power  directing  in  the  aggregate  the 
minds  of  men,  and  which  must,  at  all  times,  strike  even  the  most  super- 
ficial observer  of  nature  ;  for  there  can  be  little  doubt  that  in  a  few 
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years  all  the  most  barbarous  races  will  have  disappeared  from  the 
earth,  or  will  have  cpased  to  preserve  their  native  arts. 

The  law  which  consigns  to  destruction  all  savage  races  when 
brought  in  contact  with  a  civilization  much  higher  than  their  own,  is 
now  operating  with  unrelenting  fury  in  every  part  of  the  world.  Of  the 
aborigines  of  Tasmania,  not  a  single  individual  remains ;  those  of  New 
Zealand  are  fast  disappearing.  The  Australian  savage  dies  out  before 
the  advancing  European.  North  and  South  America,  and  the  Polynesian 
Islands,  all  tell  the  same  tale.  Wherever  the  generous  influences  of 
Christianity  have  set  foot,  there  they  have  been  accompanied  by  the 
scourge.  Innumerable,  and  often  unseen  causes,  combine  in  effecting 
the  same  purpose ;  diseases  which  are  but  little  felt  by  Europeans,  act 
as  plagues  when  introduced  into  uncivilized  commimities,  and  cause 
them  to  fall  before  its  ravages,  like  wheat  before  the  sickle ;  and  the 
vices  of  civilization,  taking  a  firmer  hold  of  the  savages  than  its  virtues, 
aid  and  abet  in  the  same  work.  The  labours  of  the  missionary,  if  they 
have  produced  no  other  benefit,  have  been  useful  in  teaching  us  the 
great  truth,  that  notwithstanding  the  philanthropic  efforts  of  the 
intruding  race,  the  law  of  nature  must  be  vindicated.  The  savage  is 
morally  and  mentally  an  unfit  instrument  for  the  spread  of  civilization, 
except  when,  like  the  higher  mammalia,  he  is  reduced  to-  a  state  of 
slavery ;  his  occupation  is  gone,  and  his  place  is  required  for  an 
improved  race.  Allowing  for  the  rapidly  increasing  ratio  in  which 
progress  advances,  it  is  not  too  much  to  assume,  that  in  half  a  century 
from  the  present  time,  savage  life  will  have  ceased  to  have  a  single  true 
representative  on  the  face  of  the  globe,  and  the  evidence  which  it  has 
been  the  means  of  handing  down  to  our  generation  will  have  perished 
with  it. 

When  we  find  that  the  condition  of  the  aboriginal  man  must  have 
been  one  of  such  complete  inanity  as  to  render  him  incapable  of  spon- 
taneousl}'  initiating  even  the  most  rudimentaiy  arts,  it  follows  as  a 
matter  of  com*se  that  in  the  earliest  stages  of  his  career,  he  must,  like 
children  of  our  own  day,  have  been  subject  to  compulsory  instruction. 
And  in  looking  to  natiwe  for  the  sources  from  which  such  early  instruc- 
tion must  have  been  derived,  we  need  not,  1  think,  be  long  in  coming  to 
the  conclusion,  that  the  school  of  our  first  parents  must  be  sought  for 
in  his  struggles  for  mastery  with  the  brute  creation,  and  that,  conse- 
quently, his  first  lessons  must  have  been  directed  to  attaining  proficiency 
in  the  art  of  war. 

Hence  it  follows  that  it  is  to  the  lower  animals  that  we  must  look 
for  the  origin  of  all  those  branches  of  primitive  warfare  which  it  is 
the  object  of  this  lecture  to  trace  out.  Nor  indeed  shall  we  fail  to 
find  abundant  evidence  that  there  is  hardly  a  single  branch  of  human 
industry  which  may  not  reasonably  be  attributed  to  the  same 
source. 

The  province  of  war  extends  downward  through  the  animal  king- 
dom, shewing  unmistakeable  evidence  of  its  existence  in  forms  offen- 
sive and  defensive,  differing  but  little  from  those  of  the  human  era, 
through  the  unnumbered  ages  of  the  geological  periods,  long  prior  to 
man's  advent,  proving,  beyond  the  possibility  of  doubt,  that  from  the 
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remotest  age  in  which  we  find  evidence  of  organised  beings,  war  has 
been  ordained  to  an  important  function  in  the  creative  process. 

Judging  by  results,  which  I  apprehend  is  the  only  true  method  of 
investigating  the  phenomena  of  life,  three  primary  instincts  appear  to 
have  been  implanted  in  nearly  all  the  higher  animals  :*  alimentiveness, 
for  the  sustenance  of  life ;  amativeness,  for  the  propagation  of  spedes ; 
and  combativeness,  for  the  protection  of  species,  and  the.  propagation 
by  natural  selection  of  the  most  energetic  breeds ;  on  which  latter 
subject  much  important  information  has  been  given  to  the  world  by 
Mr.  Darwin,  in  his  celebrated  work  on  the  origin  of  species. 

Much  might,  I  believej  be  said  on  the  connection  which  subsists 
between  these  functions,  all  of  which  are,  in  some  form  or  other, 
necessary  to  a  healthy  condition.  SuflSce,  however,  to  observe,  that 
as  regards  the  dawn  of  an  Utopia,  in  which  some  men  who  think  them- 
selves practical,  appear  to  indulge ;  whether  we  study  the  subject  by 
observing  the  uses  to  which  animals  apply  the  various  and  ingeniously 
constnicted  weapons  with  which  Providence  has  armed  them,  or 
whether  we  view  it  in  relation  to  the  prodigious  armaments  of  all  the 
most  civilised  nations  of  Europe,  \^e  find  no  more  evidence  in  nature,  of 
a  state  of  society  in  which  wars  shall  cease,  than  we  do  of  a  state  of 
existence  in  which  we  shall  support  life  without  food,  or  propagate 
our  species  by  other  means  than  those  which  nature  has  appointed. 

The  universality  of  the  warlike  element  is  shewn  in  the  fact,  that  the 
classification  of  the  weapons  of  men  and  animals  are  identical,  and  may 
be  treated  under  the  same  heads. 

Many  constructive  arts  are  brought  to  greater  perfection  in  animals 
by  the  development  of  faculties,  especially  adapting  them  to  the 
peculiar  implements  with  which  nature  has  furnished  them,  than 
can  be  attained  by  man,  and  especially  by  the  aboriginal  man,  whose 
particular  attribute  appears,  by  all  analogy  of  savage  Ufe,  to  have  been 
an  increase  of  that  imitative  faculty  which,  in  the  lower  creation,  is 
found  only  in  a  modified  degree  in  apes. 

The  lower  creation  would  thus  furnish  man  not  only  with  the  first 
elements  of  instruction,  but  with  examples  for  the  improvement  pf  the 
work  commenced,  or  to  use  the  words  of  Pope : — 

"  From  the  creaturee  thy  instrootion  take, 

"  Thy  arts  of  building  from  the  hee  receive ; 

"  Learn  from  the  mole  to  plough,  the  worm  to  weave  ; 

"  Learn  from  the  little  nautilus  to  sail, 

'*  Spread  the  thin  oars,  and  catch  the  driving  gale ; 

"  Here,  too,  all  forms  of  social  reason  find, 

"  And  hence  let  reason  late  instruct  mainldnd.*'t 

In  the  art  of  war,  as  we  shall  see,  he  would  not  only  derive  his  first 
instruction  from  the  beasts,  but  he  would  improve  his  means  of  offence 

*  In  adopting  the  nomendature  of  phrenology,  I  am  not  to  be  understood  as 
advocating  strictly  the  localisation  of  the  faculties  which  phrenology  prescribes. 
The  mind  doubtless  consists  of  a  congeries  of  faculties,  and  phrenology  affords 
the  best  classification  of  them  that  has  yet  been  devised. 

t  Pope's  Essay  on  Man,  epistle  iu. 
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and  defence  from  time  to  time  by  lessons  derived  from  the  same 
source. 

It  therefore  appears  desirable  that,  before  entering  upon  that  branch 
of  the  subject  which  relates  to  the  progress  and  develapment  of  the  art 
of  war,  I  should  point  out  briefly  the  analogies  which  exist  between 
the  weapons,  tactics,  and  stratagems  of  savages  and  those  of  the  lower 
creation,  and  shew  to  what  extent  man  appears^to  have  availed  him- 
self of  the  weapons  of  animals  for  his  own  defence. 

In  so  doing  the  subject  may  be  classified  as  follows  : — 

Classification  of  the  Weapons  of  Animals  and  Savages. 


Defensire. 

OfiTcnsiye. 

Stratagems. 

Hides. 
Solid  plates. 
Jointed  plates. 
Scales. 

Piercing. 
Striking. 
Scn-ated. 
Poisoned. 

Flight. 
Concealment. 
Tactics. 
Columns. 

Missiles. 

Leaders. 
Outposts. 
Artificial  defences. 
War  cries. 

Firstly,  with  respect  to  the  combative  principle  itself.  The  Identity 
of  this  instinct  in  men  and  animals  may  be  seen  in  the  widely-spread 
custom  of  bating  animals  against  each  other,  a  practice  which  is  not 
derived  from  any  one  source,  but  is  indigenous  in  the  countries  in  which 
it  prevails,  and  arises  from  the  inherent  sympathy  which  exists  between 
men  and  animals  in  the  exercise  of  this  particular  function. 

In  the  island  of  Tahiti,  long  before  the  first  European  vessel  was 
«eea  off  their  shores,  the  inhabitants  were  accustomed  to  train  and 
tight  cocks,  which  were  fed  with  great  care,  and  kept  upon  finely- 
carved  perches.*  Cock-fighting  also  prevails  amongst  the  Malays, 
Celebes,  and  Balinese.  The  Javanese  fight  their  cocks  like  the  Ma- 
hommedans  of  Hindustan,  without  spurs;  the  Malays,  Bugis,  and 
Macassars  with  artificial  spurs  shaped  like  a  scythe.f  It  also  pre- 
vails in  Central  Africa,  Central  America,  and  Peru.  The  Sumatrans 
fight  their  cocks  for  vast  sums ;  a  man  has  been  known  to  stake  his 
wife  and  children,  son,  mother,  or  sister  on  the  issue  of  a  battle, 
and  when  a  dispute  occurs,  the  owners  decide  the  question  by 
an  appeal  to  the  sword.  In  like  manner  Adrastus,  the  son  of  Midas, 
King  of  Phrygia,  is  said  to  have  killed  his  brother  in  consequence  of  a 
quarrel  which  took  place  between  them  in  regard  to  a  battle  of 
quails. 

When  Themistocles  led  the  Greeks  out  against  the  Persians,  hap- 
pening to  see  two  cocks  fight,  he  shewed  them  as  an  example  to  his 
i^oldiers.    Cock-fighting  was  afterwards  exhibited  annually  in  presence 

*  Ellis's  Polynesian  Researches,  toI.  i,  p.  222. 
+  Crawfurd's  Indian  Archipelago,  toL  i,  p.  116. 
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of  the  whole  people,  and  the  crowing  of  a  cock  was  ever  after 
regarded  as  a  presage  of  victory.* 

The  Javanese  also  fight  hogs  and  rams  together.  The  buffalo  and 
tiger  are  matched  against  each  other.  In  Butan  the  combat  is  between 
two  bulls.^  Combats  of  elephants  took  place  for  the  amusement  of  the 
early  Indian  kings.  The  Chinese  and  Javanese  fight  quails,  crickets, 
and  fish.  The  Romans  fought  cocks,  quails,  and  partridges,  also  the 
rhinoceros.  In  Stamboul  two  rams  are  employed  for  fighting.  The 
Russians  fight  geese,  and  the  betting  runs  very  high  upon  them.f  We 
find  horses,  elephants,  and  oxen  standing  side  by  side  with  man  in 
hostile  array,  and  dogs  were  used  by  the  Gauls  for  the  same  purpose. 
Amount  the  ancients,  the  horse,  the  wolf,  and  the  cock  were 
offered  on  the  altar  of  Mars  for  their  warlike  qualities. 

Who  can  doubt  with  these  examples  before  us,  that  an  instinct  so 
widely  disseminated  and  so  identical  in  men  and  animals,  must  have 
been  ordained  fV)r  special  objects  ? 

The  causes  which  give  rise  to  the  exei-cise  of  the  function,  vary 
with  the  advance  of  civilization.  We  have  now  ceased  to  take  delight 
in  the  mere  exhibition  of  brute  combats,  but  the  profession  of  war  is 
still  held  in  as  much  esteem  as  at  any  previous  period  in  the  histor}' 
of  mankind^  and  we  bestow  the  highest  honours  of  the  State  upon  suc- 
cessful combatants. 

This  however  leads  to  another  subject,  viz.,  the  causes  of  war 
amongst  primitive  races  which  is  deserving  of  separate  treatment. 

Defensive  Weapons, 

We  may  pass  briefly  over  the  defensive  weapons  of  animals  and 
savages,  not  by  any  means  from  the  analogy  being  less  perfect  in 
this  class  of  weapons,  but  rather  because  the  similarity  is  too  obvious 
to  make  it  necessary  that  much  stress  should  be  laid  on  their  resem- 
blance. 

Hides. — The  thick  hides  of  pachydermatous  annuals,  correspond  to 
the  quilted  armour  of  ancient  and  semi-civilized  races.  Some  animals 
like  the  rhinoceros  and  hippopotamus  are  entirely  armed  in  this  way, 
others  have  their  defences  on  the  most  vulnerable  part,  as  the  mane 
of  the  Hon,  and  the  shoulder  pad  of  the  boar.^  The  skin  of  the  tiger 
^  is  of  so  tough  and  yielding  a  nature,  as  to  resist  the  horn  of  the 
'  buffalo  when  driven  with  full  force  against  its  sides.§  The  condor  of 
Peru  has  such  a  thick  coating  of  feathers,  that  eight  or  ten  bullets 
may  strike  without  piercing  it.|| 

According  to  Thucydides,  the  Locrians  and  Acamanians,  being  pro- 
fessed thieves  and  robbers,  were  the  first  to  clothe  themselves  in 
armour.    But  as  a  general  rule  it  may  be  said,  that  the  opinions  of 

•  Bookman's  History  of  Inventions— Cock-fighting. 

t  Stanley's  History  of  BirdB,  p.  361. 

X  Darwin,  Origin  of  Species,  p.  88. 

§  Williamson's  Field  Sports. 

il  Swainson's  Habits  and  Instincts  of  AnimaU . 
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ancient  writers  upon  the  origin  of  the  customs  with  which  they  were 
familiar,  are  of  little  value  in  our  days.  There  is  however  evidence  to 
show,  tliat  the  use  of  defensive  aimour  is  not  usual  amongst  savages 
in  the  lowest  stages  of  culture.  It  is  not  employed,  properly  speak- 
in&j  by  the  Austrahans,  the  Bushmen,  the  Puegians,  in  the  Fije  or 
Sandwich  Islands.  But  in  many  other  parts  of  the  world,  soon  after 
men  began  to  clothe  themselves  in  the  skins  of  beasts,  they  appear  to 
have  used  the  thicker  hides  of  animals  for  purposes  of  defence.  When 
the  Esquimaux  apprehends  hostility,  he  takes  off  his  ordinary  shirt, 
and  puts  on  a  deer*s  skin,  tanned  in  such  a  manner  as  to  render  it 
thick  for  defence,  and  over  this  he  again  draws  his  ordinaiy  shirt, 
which  is  also  of  deer-skin,  but  thinner  in  substance.  The  Esquimaux 
also  use  armour  of  eider  drake's  skin.*  The  Abipones  and  Indians  of 
the  Gran  Chako,  arm  themselves  with  a  cuirass,  greaves,  and  helmet, 
composed  of  the  thick  hide  of  the  tapir,  but  they  no  longer  use  it  against 
the  musketry  of  the  Europeans.  The  Yucanas  also  use  shields  of  the 
same  material.  The  war  dress  of  a  Patagonian  chief  from  the  Museum 
of  the  Institution  is  exhibited  (Plate  XLIX,  figs.  11, 12) ;  it  is  composed 
of  seven  thicknesses  of  hide,  probably  of  the  horse,  upon  the  body,  and 
three  on  the  sleeves.  The  chiefs  of  the  Musgu  negroes  of  Central 
Africa,  use  for  defence  a  strong  doublet  of  the  same  kind,  made  of 
buffalo's  hide  with  the  hair  insidcf  The  Kyans  of  Borneo  use  hide 
for  their  war  dress  as  shown  by  a  specimen  belonging  to  the  Institu- 
tion (Fig.  13).  The  skin  of  the  bear  and  panther  is  most  esteemed  for 
this  purpose.f  The  inhabitants  of  Pulo  Nias,  an  island  off  the  western 
coast  of  Sumatra,  use  for  armour  a  baju  made  of  leather.§  In  some 
parts  of  Egypt  a  breast  plate  was  made  of  the  back  of  the  crocodile 
(Fig.  14).  In  the  island  of  Cayenne,  in  1519,  the  inhabitants  used 
a  breast  plate  of  buffalo's  hide.||  The  Lesghi  of  Tartary  wore  armour 
of  hog's  skin.lT  The  Indians  of  Chih,  in  the  17th  century,  wore 
corselets,  back  and  breast- plates,  gauntlets,  and  helmets  of  leather,  so 
hardened,  that  it  is  decribed  by  Ovalle  as  being  equal  to  metal.** 
According  to  Strabo,  the  German  Rhoxolani  wore  collars,  helmets,  and 
shields  of  bull's  hide,  though  the  Germans  generally,  placed  little 
reliance  in  defensive  armour.  The  Ethiopians  used  the  skins  of  cranes 
and  ostriches  for  their  armour. ff 

We  learn  from  Herodotus  that  it  was  from  the  Lybians,  the  Greeks 
derived  the  apparel  and  segis  of  Minerva,  as  represented  upon  her 
images,  but  instead  of  a  pectoral  of  scale  armour,  that  of  the  Lybians 
was  merely  of  skin.JJ    According  to  Smith's  dictionary  of  Greek  and 

•  Beechey's  Voyage  to  the  Pacific,  toI.  i,  p.  248. 

t  Barth,  vol.  iii. 

J  Sarawak,  by  Hugh  Low,  Esq.,  Colonial  Secretary  at  Labuan,  1848. 

§  Dobrizhofier. 

il  Pigafetta's  Voyage  Bound  the  World.    Pinkerton,  toI.  ix,  p.  349. 

^  Trnvels  of  William  de  Bubruquis  into  Tartary  and  China  in  1253  ;  Pinkertou, 
ToL  Till,  p.  89. 

••  An  Historical  relation  of  the  Kingdom  of  Chile,  by  Alonso  de  Oralle,  of  the 
Company  of  Jesus,  1649. 

ft  Herodotus ;  Meyrick's  Ancient  Armour. 

tJ  Meyrick*8  Ancient  Armour,  toI.  i,  pi.  ir.  ^ 
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Roman  Antiquities,  the  Greek  thorax,  called  oradio^,  from  its  standing 
erect  by  its  own  stiffness,  was  originally  of  leather,  before  it  was  con- 
structed of  metal.  In  Meyrick's  Ancient  Armour,  there  is  the  figure  of 
a  suit,  supposed  formerly  to  have  belonged  to  the  Rajah  of  Guzerat 
(Plate  L,  fig.  15).  The  body  part  of  this  suit  is  composed  of  four 
pieces  of  rhinoceros  hide,  showing  that,  in  all  probability,  this  was 
the  material  originally  employed  for  that  particular  class  of  armour, 
which  is  now  produced  of  the  same  form  in  metal,  a  specimen  of 
which,  from  the  Museum  of  the  Institution,  taken  from  the  Sikhs,  is 
now  exhibited  (Fig.  16). 

In  more  advanced  communities,  as  skins  began  to  be  replaced  by 
woven  materials,  quilted  armour  supplied  the  place  of  hides.  In  those 
parts  of  the  Polynesian  Islands,  in  which  armour  is  used,  owing  pro- 
bably to  the  absence  of  suitable  skins,  woven  armour  appears  to  have 
been  employed  in  a  comparatively  low  state  of  society.  Specimens  of 
this  class  of  armour  from  the  Museum  of  the  Institution  are  exhibited; 
they  are  from  the  King's  Mill,  Pleasant  Island,  and  the  Sandwich 
Islands.  A  helmet  from  the  latter  place  (Fig.  17)  much  resembles  the 
Grecian  in  form,  while  the  undertippet,  from  Pleasant  l8land(Plate  XLIX, 
fig.  18),  may  be  compared  to  the  pectoral  of  the  Egyptians  (Fig.  19, 
a  and  6),  which,  as  well  as  the  head  dress  (Plate  L,  fig.  20),  was  of  a 
thickly  quilted  material.  The  Egyptians  wore  this  pectoral  up  to  the 
time  of  Xerxes,  who  employed  their  sailors,  armed  in  this  way,  during 
his  expedition  into  Greece.  Herodotus  says  that  the  Indians  of  Asia 
wore  a  thorax  of  rush  matting.  In  1514,  Magellan*  found  tunics  of 
quilted  cotton,  called  laudes,  in  use  by  the  Muslims  of  Guzerat  and  the 
Deccan.  An  Indian  helmet  of  this  description  from  my  collection  (Fig.  21) 
is  exhibited  ;  in  form  it  resembles  the  Egyptian,  and  an  Ethiopian  one 
(Fig.  22),  composed  of  beads  of  the  same  form,  brought  from  Central 
Africa  by  Consul  Petherick  is  exhibited.  Fig.  23  shows  that  the  same 
form,  in  India,  was  subsequently  produced  in  metal.  A  suit  of  quilted 
armour  formerly  belonging  to  Koer  Singh,  and  lately  presented  to  the 
Institution  by  Sir  Vincent  Eyre  is  also  exhibited  (Plate  XLIX,  fig.  24). 
The  body  armour  and  helmet  found  upon  Tippoo  Saib  at  his  death,  and 
which  is  now  in  the  Museum  of  the  Institution  (Plate  LI,  ^g,  25,  a,  h, 
and  c),  was  thickly  quilted.  Upon  the  breast,  this  armour  consists  of 
two  sheets  of  parchment,  and  nine  thicknesses  of  padding  composed  of 
cocoons  of  the  Satumia  mylitta,  stuffed  with  the  wool  of  the  Erioden- 
dron  anfractuosum,  D.  C,  neatly  sewn  together,  as  represented  in 
Fig.  25  b.f    The  Aztecs  and  Peruvians  also  guarded  themselves  with 

*  The  Coasts  of  East  Africa  and  Malabar,  by  Duarte  Barbosa^  translated  firom 
the  Spanish,  by  the  Hon.  H.  E.  Stanley,  for  the  Hakluyt  Society.  Since  publica- 
tion, the  translator  has  ascertained  that  the  authorship  of  this  work  should  be 
ascribed  to  Magellan. 

i*  The  Satumia  mylitta  is  the  caterpillar  from  which  the  Tusseh-silk  is  obtained, 
the  cocoon  is  of  an  oval  shape  when  suspended  upon  the  tree,  and  of  exceedingiy 
firm  texture;  it  is  figured  in  Sir  Wm.  Jardine's  Naturalist's  Library,  vol.  xxxii.  Ine 
Eriodendron  anfractuosum,  D.  C,  is  an  Indian  Bombax.  The  woolly  cotton  which 
enyelopes  the  seed  is  remarkable  for  its  softness,  and  is  much  and  deserradly 
esteemed  for  making  cushions  and  bedding,  owing  to  its  freedom  from  any 
tendency  to  become  lumpy  and  uneyen  by  getting  impacted  into  hard  knots.   YariouB 
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a  wadded  cotton  doublet.*  Quilted  armour  or  thick  linen  corselets 
were  used  by  the  Persians,  Phoenicians,  Chalibes,  Assyrians,  Lusita- 
nians,  and  Scythians,  by  the  Greeks,  and  occasionally  by  the  Romans. 
By  the  Persians  it  was  used  much  later ;  and  in  Africa  to  this  day, 
(|uilted  armour,  of  precisely  the  same  description,  is  used  both  for  men 
and  horses  by  the  Bomouese  of  Central  Africa,  and  is  described  by 
Denham  and  Clapperton  (Plate  L,  fig.  26).  Plate  XLIX,  fig.  27  is  a  suit 
of  annour  in  the  Institution,  from  the  Navigator's  Islands,  composed  of 
cocoa-nut  fibre  coarsely  netted.  Fig.  28  is  part  of  a  Chinese  jacket  of 
sky-blue  cotton,  quilted  with  enclosed  plates  of  iron,  it  is  precisely 
similar  to  the  Brigandine  jacket  used  in  Europe  in  the  16th  century, 
which  was  composed  of  "  small  plates  of  iron  quilted  within  some  stuff, 
and  "  covered  generally  with  sky-blue  cloth."t  This  class  of  armour 
may  be  regard^  as  a  link  connecting  the  quilted,  with  the  scale  armour, 
to  be  described  hereafter. 

As  a  material  for  shields,  the  hides  of  animals  were  employed  even 
more  universally,  and  up  to  a  later  stage  of  civilization.  In  North 
America,  ihe  majority  of  the  wild  tribes  use  shields  of  the  thickest 
i)arts  of  the  hides  of  the  buffalo.  J  In  the  New  Hebrides,  the  skin  of 
the  alligator  is  used  for  this  purpose,  as  appears  by  a  specimen  belong- 
ing to  the  Institution.  In  Africa,  the  Fans  of  the  Gaboon  employ  the 
hide  of  the  elephant  for  their  large  rectangular  Bhield8.§  The  WacO, 
the  Wagogo,  and  the  Abyssinians  in  East  Africa,  have  shields  of 
buffalo's  hide,  or  some  kind  of  leather,  like  the  Ethiopians  of  the 
time  of  Herodotus.  The  ox-hide  shields  of  the  Greeks  are  mentioned 
in  Homer's  Iliad ;  that  of  Ajax  was  composed  of  seven  hides  with  a 
coating  of  brass  on  the  outside.  The  spear  of  Hector  is  described 
as  piercing  six  of  the  hides  and  the  brass  coating,  remaining  fixed 
in  the  seventh  hidc.||  The  Caffres,  Bechuanas,  Bassutos,  and  others 
in  South  Africa,  use  the  hide  of  the  ox.%  The  Kelgeres,  Kelowi,  and 
Tawarek,  of  Central  Africa,  employ  the  hide  of  the  Leucoryx  ante- 
lope.** Shields  of  the  rhinoceros  hide,  from  Nubia,  and  of  the  ox, 
from  Fernando  Po,  are  exhibited.  In  Asia,  the  Biluchi  carry  shields 
of  the  rhinoceros  horn,  and  the  same  material  is  also  used  in  East 
Africa,  tf  A  specimen  from  Zanzibar  is  in  the  Institution.  In  the 
^eater  part  of  India,  the  shields  are  made  of  rhinoceros  and  buffalo's 

Httempts  Have  been  made  to  fabricate  it  into  cloth,  but  Hitherto  without  succeBs, 
except  as  a  tcit  loose  material,  fit  only  for  quQting  muffs,  for  which  it  is  superior  to 
cotton  or  woollen  stuflTs,  the  looseness  of  its  texture  rendering  it  an  exoeUent  non- 
oonduotor,  whilst  at  the  same  time  it  is  extremely  light. — Illustrations  of  Indian 
Botany,  by  Bobert  Wight,  M.D.,  F.L.S.,  toI.  1,  p.  68.— Flora  Indica.— Roxburgh, 
vol.  iii,  p.  169.  Both  5ie  caterpillar  and  the  plant  are  found  in  the  jungle  in  the 
neighbourhood  of  Seringapatam.  For  the  identification  of  the  Tegetable  substance, 
I  am  indebted  to  W.  Carruthers,  Esq.,  F.L.S.,  British  Museum. 

•  Schoolcraft. — Meyrick. 

t  See  Critical  Enquiiy  into  Ancient  Armour,  by  Sir  Samuel  B.  Meyrick,  toI.  iii, 
p.  21,  and  pL  Ixviii. 

X  Bollaert,  Indians  of  Texas,  Trans.  Ethno.  Soc.,  toL  1-2. 

§  Bu  GhaiUu,  p.  79,  80. 

I]  Iliad,  yii.  ^  Cassalis. 

*•  Barth,  toL  i.  »  'H*  Meyrick,  pL  cxhii. 
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hide,  boiled  in  oil,  until  they  sometimes  become  transparent,  and  are 
proof  against  the  edge  of  a  sabre.* 

In  a  higher  state  of  civilization,  as  the  facilities  for  constructing 
shields  of  improved  materials  increased,  the  skins  of  animals  were  still 
used  to  cover  the  outside.  Thus  the  negroes  of  the  Gold  Coast  made  their 
shields  of  osier  covered  with  leather.t  That  of  the  Kanembu  of 
Central  Africa  is  of  wood  covered  with  leather,  J  and  very  much 
resembles  in  form  that  of  the  Egyptians,  which,  as  we  learn  from 
Meyrick  and  others,  was  also  covered  with  leather,  having  the  hair  on 
the  outside  like  the  shields  of  the  Greeks. §  The  Roman  scutum  waa 
of  wood  covered  with  linen  and  sheepskm.  According  to  the  author 
of  **  Hoi*aB  Ferales,"  the  Saxon  shield  was  of  wood  covered  with 
leather ;  the  same  appUes  to  the  Scotch  target,  and  leather,  was  us^ 
as  a  covering  for  shields,  as  late  as  the  time  of  Henry  VIII. 

Head  Crests. — The  origin  of  the  hairy  crests  of  our  helmets,  is 
clearly  traceable  to  the  custom  of  wearing  for  head-dresses  the  heads 
and  hair  of  animals.  The  Asiatic  Ethiopians  used  as  a  head-covering, 
the  skm  of  a  horse's  head,  stripped  from  the  carcase  together  wiSi 
the  ears  and  mane,  and  so  contrived,  that  the  mane  served  for  a  c^est 
while  the  ears  appeared  erect  upon  the  head.  In  the  coins  represent- 
ing Hercules,  he  appears  wearing  a  lion's  skin  upon  the  head.  These 
skins  were  worn  in  such  a  manner  that  the  teeth  appeared  grinning  at 
the  enemy  over  the  head  of  the  wearer,  as  represented  in  Plate  L,  fig^.  29, 
which  is  taken  from  a  bronze  in  the  Blacas  collection,  a  custom  which 
seems  also  to  have  prevailed  in  Mexico.|l  Similar  head-dresses  are 
worn  by  the  soldiers  on  Trajan's  column.  The  horns  worn  on  the  heads 
of  some  of  the  North  American  Indians  (Fig.  30),  and  in  some  part^ 
of  Africa,^  are  no  doubt  derived  from  this  practice  of  wearing  on  the 
head,  the  skins  of  animals  with  their  appendages.  The  helmet  of 
Pyrrhus,  King  of  Epirus,  was  surmounted  by  two  goat's  horns.  Horns 
were  afterwards  represented  in  brass,  on  the  helmets  of  the  Thracians 
(Fig.  31),  the  Belgic  Gauls,  and  others.  Fig.  32  is  an  ancient  British 
helmet  of  bronze  lately  found  in  the  Thames,  surmounted  by  straight 
horns  of  the  same  material.**  Homed  helmets  are  figured  on  the 
ancient  vases.  Fig.  33  is  a  Greek  helmet  having  horns  of  brass,  and 
traces  of  the  same  custom  may  still  be  observed  in  heraldry .ff 

The  practice  of  wearing  head-dresses  of  feathers,  to  distinguish  the 
chiefs  from  the  rank  and  file,  is  universal  in  all  parts  of  the  world,  and 
in  nearly  every  stage  of  civilization.  Amongst  the  North  American 
Indians,  the  feathers  are  cut  in  a  particular  manner  to  denote  the  rank 
of  the  wearer,  precisely  in  the  same  manner  that  the  long  feathers  of 

*  Meyrick's  Engraved  Illustrations  of  Ancient  Armonr,  by  J.  Skelton,  F.S.A., 
Tol.  ii,  pi.  cxli. 

t  Bosnian's  Ghiinea,  Pinkerton,  toI.  xii,  p.  413. 

X  Barth,  Denham  and  Clapperton. 

$  Meyrick,  vol.  i,  p.  111.  ||  Meyrick,  vol.  i,  p.  20. 

^  At  Fernando  Po. — Cummin^  on  Weapons  and  Armour  of  Horn,  Jounial  of  tke 
Archffiological  Association,  vol.  iii. 

**  Fig.  32  is  from  a  rough  sketch  taken  about  two  years  ago,  and  hae  no  pret«n* 
sion  to  accuracy  of  detail. 

+f  Meyrick,  vol.  i,  pi.  iv. 
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our  general  officers  distinpfuish  them  from  those  wearing  shorter  feathers 
in  subordinate  ranks.  This  custom,  Mr.  Schoolcraft  observes,  when 
describing  the  head-dresses  of  the  American  Indians,  may  very  pro- 
bably be  derived  from  the  feathered  creation,  in  which  the  males,  in 
most  of  the  cock,  turkey,  and  pheasant  tribes,  are  crowned  with  bright 
crests  and  ornaments  of  feathers. 

SoUd  Flutes, — It  has  often  struck  me  as  remarkable  that  the  shells  of 
the  tortoise  and  turtle,  which  are  so  widely  distributed  and  so  easily 
captured,  and  which  would  appear  to  furnish  shields  ready  made  to  the 
hand  of  man,  should  seldom,  if  ever,  in  so  far  as  I  have  been  able  to 
learn,  be  used  by  savages  for  that  purpose.  This  may,  however,  be 
accounted  for  by  the  fact  that  broad  shields  of  that  particular  form, 
though  common  in  more  advanced  civilizations,  are  never  found  in  the 
hands  of  savages,  at  least  in  those  localities  in  which  the  ttirtle,  or 
large  tortoise,  is  available. 

It  will  be  seen  subsequently,  in  tracing  the  history  of  the  shield,  that 
in  the  rudest  condition  of  savage  life,  this  weapon  of  defence  has  a 
history  of  its  own ;  that  both  in  Africa  and  Australia,  it  is  derived  by 
successive  stages  from  the  stick  or  club,  and  tu'e  broad  shield  does  not 
appear  to  have  been  developed  until  after  mankind  had  acquired  suffi- 
cient constructive  skill  to  have  been  able  to  form  shields  of  lighter  and 
more  suitable  materials  than  is  afforded  by  the  shell  of  the  turtle.  It  is, 
however,  evident  that  in  later  times,  the  analogy  was  not  lost  sight  of, 
as  the  word  testudo  is  a  name  given  by  the  Komans  to  several  engines 
of  war  having  shields  attached  to  them,  and  especially  to  that  parti- 
cular formation  of  the  legionary  troops,  in  which  they  approached  a 
fortified  building  with  their  shields  joined  together,  and  overlapping, 
like  the  scaly  shell  of  the  imbricated  turtle,  which  is  a  native  of  the 
Mediterranean  and  Asiatic  seas. 

Jointed  Plates. — ^lu  speaking  of  the  jointed  plates,  so  common  to  all 
the  Crustacea,  it  is  sufficient  to  notice  that  this  class  of  defence  in  the 
animal  kingdom,  may  be  regarded  as  the  prototype  of  that  peculiar 
form  of  armour  which  was  used  by  the  Romans,  and  to  which  the 
French,  at  the  commencement  of  the  17th  century,  gave  the  name  of 
"  dcrevisses,"  from  its  resemblance  to  the  shell  of  a  lobster.  The 
fluted  armour,  common  in  Persia,  and,  in  the  middle  ages,  of  Europe,  is 
also  constructed  in  exact  imitation  of  the  corrugated  shell  defences  of 
a  large  class  of  the  Mollusca. 

Scak  armour. — ^That  scale  armour  derived  its  origin  from  the  scales 
of  animals,  there  can  be  little  doubt.  It  has  been  stated  on  the  autho- 
rity of  Arrian,  that  the  Greeks  distinguished  scale  armour  by  the  term 
\tvfJ^w^6i^  expressive  of  its  resemblance  to  the  scales  of  fish  whilst  the 
jointed  armour,  composed  of  long  flexible  bands,  like  the  armour  of  the 
Roman  soldier,  and  the  ^crevisses  of  the  middle  ages  was  called 
^oXtdtfr($r  from  its  resemblance  to  the  scales  of  serpents.  The  brute 
origin  of  scale  armour  is  well  illustrated  by  the  breast  plate  of  the 
Bugo  Dys^s,  a  specimen  of  which,  from  the  Museum  of  the  Institution, 
is  exhibited  (Plate  LI,  fig.  34).  The  process  of  its  construction  was 
described  in  a  notice  attached  to  a  spedmen  of  this  armour  in  the  Exhibi- 
tion of  1862.    The  scales  of  the  Pangolin  are  collected  by  the  Bugis 
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as  they  are  thrown  off  by  the  animal,  and  are  stitched  on  to  bark  witli 
small  threads  of  cane,  so  as  to  overlap  each  other  in  the  same  manner 
that  they  are  arranged  on  the  skin  of  the  animal.  When  the  front 
piece  is  completely  covered  with  scales,  a  hole  is  cut  in  the  bark  for  the 
head  of  the  wearer.  The  specimen  now  exhibited  appears,  however, 
to  be  composed  of  the  entire  skin  of  the  animal.  Captain  Grant,  in 
his  "  Walk  across  Africa,"  mentions  that  the  scales  of  the  armadillo 
are  in  like  manner  collected  by  the  negroes  of  East  Africa,  and  woni 
in  a  belt  "  three  inches  across,"  as  a  cliarm.* 

It  is  reasonable  to  suppose  that  the  use  of  scale  armour,  in  most 
countries,  originated  in  this  manner  by  sewing  on  to  the  quilted  armour 
before  described,  fragments  of  any  hard  material  calculated  to  give  it 
additional  strength.  Plate  L,  fig.  35  is  a  piece  of  bark  from  Tahi^ 
studded  with  pieces  of  cocoa-nut  stitched  on.  The  Sarmatians  and  Quadi 
are  described  by  Ammianus  Marcellinus  as  being  protected  by  a  lorica, 
composed  of  pieces  of  horn,  planed  and  polished,  and  fastened  like 
feathers  upon  a  linen  shirt-f  Pausanias  also,  who  is  confirmed  b) 
Tacitus,  says  that  the  Sarmatians  had  large  herds  of  horses,  that  they 
collected  the  hoofs,  and  after  preparing  them  for  the  purpose,  sewed 
them  together,  with  the  nerves  and  sinews  of  the  same  animal,  so  as 
to  overlap  each  other  like  the  surface  of  a  fir  cone,  and  he  adds,  that 
the  lorica  thus  formed  was  not  inferior  to  that  of  the  Greeks  either 
in  strength  or  elegance.  The  Emperor  Domitian  had,  after  this  modd, 
a  cuirass  of  boar's  hoofs  stitched  together.}  Fig.  36  represents  a 
fragment  of  scale  armour  made  of  horn  found  at  PompeiL  A  veiy 
similar  piece  of  armour  (Pig.  37),  from  some  part  of  Asia,  said  to 
be  from  Japan,  but  the  actual  locality  of  which  is  not  faiown,  is 
figured  in  Meyrick's  Ancient  Armour,  PI.  L.  It  is  made  of  the 
hoofs  of  some  animal,  stitched  and  fastened  so  as  to  hold  together 
without  the  aid  of  a  Unen  corselet.  An  ancient  stone  figure§  (Plate  LI, 
fig.  38),  having  an  inscription  in  a  character  cognate  to  the  (Jreek,  bat 
in  an  unknown  language,  and  covered  with  armour  of  this  descriptioD. 
is  represented  in  the  third  volume  of  the  Journal  of  the  Archaeological 
Association.  The  Eaans  inhabiting  the  eastern  coast  of  Borneo,  fomi 
a  kind  of  armour  composed  of  little  shells  placed  one  overlapping  the 
other,  like  scales,  and  having  a  large  mother-of-pearl  shell  at  the  end. 
This  last  portion  of  the  armour  is  shown  in  the  figure  of  the  Kian  war- 
dress already  referred  to  (Fig.  13).  Plate  L,  fig.  39  is  a  back-  and 
breast-piece  of  armour  from  the  Sandwich  Islands,  composed  of  seals' 
teeth,  set  like  scales,  and  united  with  string. 

Similar  scales  would  afterwards  be  constructed  in  bronze  and  iron. 
It  was  thus  employed  by  the  Egyptians  (Plate  LI,  fig.  40),  two  scales 
of  which  are  shown  in  Fig.  41 ;  also  by  the  Persians,  Assyrians, 
Philistines,  Dacians,  and  most  ancient  nations. 

The  armour  of  Goliah  is  believed  to  have  been  of  scaleB,  from  the 
fact  of  the  word  '^  kaskasaim/'  used  in  the  text  of  1  Samuel,  xvii, 

•  Walk  across  Africa,  p.  47. 

t  Smith's  Dictionary — ^Meyrick's  Ancient  Armonr,  pi.  iii. 

X  Pictorial  Bible,  note  to  1  Samuel,  chap.  xyii. 

§  Gumming — Journal  of  the  Archnological  Aasociation,  roL  iiL 
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being  the  saniB  employed  in  Leviticus  and  Ezekiel,  to  express  the 
scales  of  fisli.*  Amongst  the  Romans,  scale  armour  was  repfarded  as 
characteristic  of  barbarians,  but  they  appear  to  have  adopted  it  in  the 
time  of  the  Emj)eror8.  A  suit  of  Japanese  armour  in  my  collection 
shows  four  distinct  systems  of  defence,  the  back  and  breast  being  of 
sohd  plates,  the  sleeves  and  leggings  composed  of  small  pieces  of  iron, 
stitched  ou  to  cloth,  and  united  with  chain,  whilst  other  portions  are 
quilted  with  enclosed  pieces  of  iron  (Fig.  42,  a  and  b).  Fig.  43,  a  and 
bj  is  a  suit  of  Chinese  .armour,  in  the  Museum,  having  large  iron 
scales  on  the  inside  (Fig.  44).  This  system  was  also  employed  in 
Europe.  Fig.  45  is  the  inner  side  of  a  suit  of  Jazerine  armour  of  the 
15th  or  16th  century,  in  my  collection.  Fig.  46  represents  a  similar 
suit  in  the  Museum  of  the  Institution,  probably  of  the  same  date,  having- 
large  scales  of  iron  on  the  outside.  A  last  vestige  of  scale  armour  may 
be  seen  in  the  dress  of  the  Albanians  which,  like  the  Scotch  and  ancient 
Irish  kilt,  and  that  formerly  worn  by  the  Maltese  peasantry,  is  a  relic 
of  costume  of  the  Greek  and  Roman  age.  In  the  Albanian  jacket 
the  scales  are  still  represented  in  gold  embroidery.f 


Offensive  Weapons  of  Men  and  Animals. 

Piercing  Weapons, — The  Gnu  of  South  Africa,  when  pressed,  will 
attack  men,  bending  its  head  downwards,  so  as  to  pierce  with  the 
point  of  its  horn.J  The  same  applies  to  many  of  the  antelope  tribe. 
The  rhinoceros  destroys  the  elephant  vnth  the  thrust  of  its  honi,inpping 
up  the  belly  (Plate  LII,  fig.  47).  The  horn  rests  on  a  strong  arch  formed 
by  the  nasal  bones ;  those  of  the  African  rhinoceros,  two  in  number, 
are  fixed  to  the  nose  by  a  strong  apparatus  of  muscles  and  tendons,  so 
that  they  are  loose  when  the  animal  is  in  a  quiescent  state,  but  be- 
come firm  and  immovable  when  he  is  enraged,  sl^owing  in  an  especial 
manner  that  this  apparatus  is  destined  for  warlike  purpo8e8.§  It  is 
capable  of  piercing  the  ribs  of  a  horse,  passing  through  saddle,  padding, 
and  all.(l  Mr.  Atkinson,  in  his  Siberian  Travels,  speaks  of  the  tusk  of 
the  wild  boar,  which  in  those  parts  is  long,  and  as  sharp  as  a  knife, 
and  he  describes  the  death  of  a  horse  which  was  killed  by  a  single 
stroke  from  this  animal,  delivered  in  the  chest.lT  The  buffalo  charges 
at  full  speed  with  its  horns  down.**  The  bittern,  with  its  beak,  aims 
always  at  the  eye.ft    The  walrus  (Fig.  48)  attacks  fiercely  with  h^ 

•  Pictorial  Bible,  note  to  1  Samuel  xvii. 

t  Skene  on  the  Albanians,  vol.  i-ii — Ethnological  Journal. 

X  Oassalis,  Account  of  the  Bassutos,  p.  172. 

§  Maunder's  Trea«ury  of  Natural  History. 
*  II  Williamson's  Field  Sports,  toI.  i,  p.  174. 

%  Atkinson's  Travels  in  Siberia,  p.  425. 

••  Williamson's  Field  Sports. 

ft  Thompson's  Passions  of  Animals,  p.  225.  The  American  hunter  avails  him- 
•elf  of  this  pecularit^  to  entrap  the  crane  by  presenting  the  barrel  of  his  firelock  to 
the  animal ;  supposmg  it  to  be  an  eye,  the  crane  immediately  strikee  at  the  hole, 
and  fixes  its  beak  ^nmj  in  the  mussle. 
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pointed  tusks,  and  will  attempt  to  pierce  the  side  of  a  boat  with  them.* 
The  needle  fish  of  the  Amazons  is  armed  with  a  long  pointed  lance.! 
The  same  applies  to  the  sword-fish  of  the  Mediteiranean  and  Atlantic 
(Fig.  49),  vphich,  notwithstanding  its  food  is  mostly  vegetable,  attacks 
the  whale  with  its  spear  point  on  all  occasions  of  meeting.  There  is 
an  instance  on  record  of  a  man,  whilst  bathing  in  the  Severn  near 
Worcester,  having  been  kiUed  by  the  sword-fish. 

The  weapon  of  the  sword-fish  is  used  as  a  spear-head  by  the  wild 
tribes  of  Cambodia,  and  some  idea  may  be  formed  of  its  efficienev  for 
this  purpose,  and  of  the  confidence  with  which  it  is  used,  by  the  follow- 
ing account  of  an  attack  on  a  rhinoceros  with  this  weapon,  by  Mons. 
Mouhot.^     He  says : — 

''  The  manner  in  which  the  rhinoceros  is  hunted  by  the  Laotians  is 
"  curious,  on  account  of  its  simplicity  and  the  skill  they  display.  They 
*'  had  bamboos,  with  iron  blades,  something  between  a  bayonet  and  a 
"  poignard.  The  weapon  of  the  chief  was  the  horn  of  a  sword-fish, 
"  long,  sharp,  strong,  supple,  and  not  likely  to  break.  Thus  armed, 
''  we  set  off  into  the  thickest  part  of  the  forest,  with  all  the  windings 
*'  of  which  our  leader  was  familiar,  and  could  tell  with  tolerable  cer- 
'*  tainty  where  we  should  find  our  expected  prey.  After  penetrating 
"  nearly  two  miles  into  the  forest,  we  suddenly  heard  the  crackling  of 
"  branches,  and  rustling  of  the  dry  leaves.  The  chief  went  on  in 
"  advance,  signing  to  us  to  keep  a  little  way  behind,  but  to  have  our 
*'  arms  in  readiness.  Soon  our  leader  uttered  a  shrill  cry,  as  a  token 
^'  that  the  animal  was  near.  He  then  commenced  striking  against 
''  each  other  two  bamboo  canes,  and  the  men  set  up  wild  yells  to  pro- 
*'  voke  the  animal  to  quit  his  retreat. 

*'  A  few  minutes  only  elapsed  before  he  iiished  towards  us,  furious 
'^  at  having  been  disturbed.  He  was  a  rhinoceros  of  the  largest  size, 
"  and  opened  a  most  enormous  mouth.  Without  any  sign  of  fear,  but 
'^  on  the  contrary  of  great  exultation,  as  if  sure  of  his  prey,  the 
'*  intrepid  hunter  advanced,  lance  in  hand,  and  then  stood  still  waiting 
"  for  the  creature's  assault.  I  must  say  I  trembled  for  him,  and  loaded 
*'  my  gun  with  two  balls ;  but  when  the  rhinoceros  came  within  reach, 
*<  and  opened  his  immense  jaws  to  seize  his  enemy,§  the  hunter  thrust 
"  his  lance  into  him  to  a  depth  of  some  feet,  and  calmly  retired  tt) 
"  where  we  were  posted."  After  the  animal  was  dead,  the  chief 
withdrew  his  sword-fish  blade,  and  presented  it  to  Mons.  Mouhot. 

The  narwhal  has  a  still  more  formidable  weapon  of  the  same  kind 
(Fig.  50).  It  attacks  the  whale,  and  occasionally  the  bottoms  of  ships 
a  specimen  of  the  effect  of  which  attack,  from  the  Museum  of  the 
Institution,  is  now  exhibited  (Fig.  61).  The  Esquimaux,  who,  in  the 
accounts  of  which  they  give  of  their  own  customs,  profess  to  derive 
much  experience  from  the  habits  of  the  animals  amongst  which  tiey 
live,  use  the  narwhal's  tusk  for  the  points  of  their  spears.     Fig.  52 

•  Beechey's  Voyage  to  the  North  Pole,  pp.  91,  94. 
+  Bates — Naturalist  on  the  Amazons,  Tol.  ii,  141. 

J  Travels  in  the  central  parts  of  Indo-China,  Sism,  Cambodia,  and  Laos,  in 
1858-9,  by  the  late  M.  Henri  Mouhot,  vol.  ii,  p.  147. 

§  It  is  to  be  obscrrcd  that  tills  is  not  the  rhinoceros's  usual  mode  of  attack. 


Digitized  by 


Googk 


PRIMITIVE  WARrARE,  631 

represents  a  nngait  from  Oreenland,  of  the  form  mentioned  by  Crantz ; 
it  is  armed  with  the  point  of  the  narwhal's  tusk.  Fig.  53,  from  my 
collection,  has  the  shaft  also  of  narwhal's  tusk ;  it  is  armed  with  a 
metal  blade,  but  it  is  introduced  here  in  order  to  show  the  association 
which  existed  in  the  mind  of  the  constructor  between  his  weapon  and 
the  animal  from  which  the  shaft  is  derived,  and  for  the  capture  of 
which  it  is  chiefly  used.  The  wooden  shaft,  it  will  be  seen,  is  constructed 
in  the  form  of  the  fish,  and  the  ivory  fore  shaft  is  inserted  in  the  snout 
in  the  exact  position  of  that  of  the  fish  itself.  At  Eotzebue  Sound 
Captain  Beechey*  found  the  natives  armed  with  lances  composed 
<rf  a  walrus  tooth  fixed  to  the  end  of  a  wooden  staff  (Fig.  64). 
They  also  employ  the  walrus  tooth  for  the  points  of  their  tomahawks 
(Pig.  65).  The  horns  of  the  antelope  are  used  as  lance  points  by  the 
Djibba  negroes  of  Central  Africa,  as  already  mentioned,  and  in  Nubia 
abo  by  the  Shillooks  and  Dinka.t  The  antelope's  horn  is  also  used  in 
South  Africa  for  the  same  purpose.!  The  argus  pheasant  of  India,§ 
the  wing- wader  of  Australia,  ||  and  the  plover  of  Cejitral  Africa,!  have 
spurs  on  their  wings,  with  which  they  fight ;  the  cock  and  turkey  have 
spurs  on  their  feet,  used  expressly  for  offence.  The  white  crane  of 
America  has  been  known  to  drive  its  beak  deep  into  the  bowels  of  a 
hnnter.**  The  Indians  of  Virguaia,  in  1606,  are  described  as  havuig 
arrows .  armed  with  the  spurs  of  the  Turkey,  and  beaks  of  birdsf f. 
Ip  the  Christy  collection  there  is  an  arrow  supposed  to  be  from  South 
America,  which  is  armed  with  the  natural  point  of  the  deer's  horn  (Fig. 
56).  The  war  club  of  the  Iroquois,  called  GA-NE-U-GA-0-DUS-HA, 
or  "  deer-horn  war  club,"  was  armed  with  a  point  of  the  deer's  horn 
(Fig.  57),  about  4  inches  in  length ;  since  commimication  with  Euro- 
peans, a  metal  point  has  been  substituted  (Fig.  58).  It  appears  highly 
probable  that  the  martel-de-fer  of  the  15th  ana  16th  centuries,  and 
which  is  also  used  in  India  and  Persia,  may  have  been  derived,  as  its 
form  indicates,  from  a  horn  weapon  of  this  kind.  Horn  points  suitable 
for  arming  such  weapons  have  been  found  both  in  England  and  Ireland, 
two  specimens  of  which  are  in  my  collection.}!  The  weapon  of  the 
sting  ray,  from  the  method  of  using  it  by  the  animal  itself,  should 
more  properly  be  classed  with  serrated  weapons,  but  it  is  a  weapon 
in  general  use  amongst  savages  for  spear  or  arrow  points  (Fig.  59), 
for  which  it  has  the  particular  merit  of  breaking  off  in  the  wound.  It 
causes  a  frightful  woimd,  and  being  sharply  serrated,  as  well  as 
pointed,  there  is  no  means  of  cutting  it  out.    It  is  used  in  this  way 

*  BeeeheVt  Voyage,  p.  252. 

t  Journal  of  the  Archaeological  Assooiatioii,  toI.  iH,  p.  25. 

X  Ibid.  voL  iii,  p.  26. 

§  SwamBon'B  Habits  and  Instincts  of  Animals,  p.  141. 

il  Chreffory's  Expedition  to  the  North-west  Coast  of  Australia,  toI.  82 — Boyal 
Geographical  Society's  Journal. 

5  Denham  and  Clapperton's  Trayels,  p.  20. 

••  Narratiye  of  the  Canadian  Exploring  Bxpedition,  by  G.  H.  Hind,  p.  316. 

ft  Captain  John  Smith's  Sixth  V  oyage  to  Virginia  in  1606 ;  Piukerton,  vol.  xiii, 
p.  86. 

tt  See  Cuming  on  Weapons  of  Horn,  Journal  of  the  British  Archaeological  Asso- 
ciAtioD,  ToL  iii,  p.  27.  ^ 
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by  the  inhabitants  of  Gambier  Island^  Samoa,*  Otaheite,t  the  Rje 
Islands^  Pellew  Islands, §  and  many  of  the  low  islands.  Amongst 
the  savages  of  tropical  South  America,  the  blade  of  the  ray,  probably 
the  trygon  histrix,  is  used  for  arrow  points.||  ^ 

In  the  '^  Balistes  capriscus"  (Fig.  (]0a)  a  rare  British  fish,  the  anterior 
dorsal,  is  preceded  by  a  strong  erectile  spine,  which  is  used  for  piercing 
other  fishes  from  beneath.  Its  base  is  expanded  and  perforated,  and  a 
bolt  from  the  supporting  plate  passes  freely  through  it.  When  this  spine 
is  raised,  a  hollow  at  the  back  receives  a  prominence  from  the  next 
bony  ray,  which  fixes  the  spine  in  an  erect  position,  as  the  hammer  of 
a  gun-lock  acts  at  full  cock,  and  the  spine  cannot  be  forced  down  till 
this  prominence  is  withdrawn,  as  by  pulling  the  trigger,  ''  This 
'^mechanism  may  be' compared  to  the  fixing  and  unfixing  of  a 
^^  bayonet ;  when  the  spine  is  unfixed  and  bent  down,  it  is  received 
'<  into  a  groove  on  the  supporting  plate,  and  offers  no  impediment  to 
^'  the  progress  of  the  fish  through  the  water."  These  fishes  are  also 
found  in  a  fossil  state,  and  to  use  the  words  of  Professor  Owen,  from 
whose  work  this  description  of  the  Balistes  is  borrowed :  '^  exemplify 
'^  in  a  remarkable  manner  the  efiBcacy,  beauty,  and  variety  of  the  ancient 
'^  armoury  of  that  order."f  The  stickleback  is  armed  in  a  sim^ 
manner,  and  is  exceedingly  pugnacious.  The  Cottus  diceraus,  PaH, 
(Fig.  606)  has  a  multi-barbed  horn  on  its  back,  exactly  resembling  the 
spears  of  the  Esquimaux,  South  American,  and  Australian  savages. 
The  Nasous  fronticornis,  Lac,  (Fig.  60c)  has  also  a  sp^ar-formed 
weapon.  The  Tellow-beUied  acanthurus  la  armed  with  a  spine  of  con- 
siderable length  upon  its  tail. 

The  Australians  of  King  George's  Sound  used  the  pointed  fin  of  the 
roach  to  arm  their  spears,**  the  inhabitants  of  New  Guinea  also  arm 
their  arrows  with  the  offensive  horn  of  the  saw-fish,  and  with  the 
claw  of  the  cassowary.  The  sword  of  the  limulus,  or  king-crab,  is 
an  offensive  weapon ;  its  habits  do  not  appear  to  be  well  understood, 
but  its  weapon  is  used  in  some  of  the  Malay  islands  for  arrow  points 
(Fig.  61).  The  natives  of  San  Salvador,  when  discovered  by  Columbus, 
used  lances  pointed  with  the  teeth  of  fish. ft  The  spine  of  the  Diodon 
is  also  used  for  arrow  points  (Fig.  62).  Amongst  other  [Mercing 
we^)ons  suggested  by  the  horns  of  animals,  may  be  noticed,  the  In- 
dian kandjar  composed  of  one  side  of  the  horn  of  the  buffalo,  having  the 
natural  form  and  point  (Fig.  63).  In  later  times  a  metal  dagger,  with 
ivory  handle  was  constructed  in  the  same  country  (Fig.  64^  after 
the  exact  model  of  the  one  of  horn,  the  handle  having  one  side  flat, 
in  imitation  of  tiie  half-split  horn,  though  of  course  that  peculiar 
form  was  no  longer  necessitated  by  the  material  then  used.  The  same 
form  of  weapon  was  afterwards  used  with  a  metal  handle  (Fig  65). 

*  If  ineteen  Years  in  Polynesia,  Turner,  p.  276. 

f  Becohey's  Voyage  to  the  Pacific,  vol.  i,*ch.  yi. 

t  f^a  and  the  Fijeana,  by  T.  WiUiama,  MiBsiopKry,  vol.  i,  ch.  xii 

§  mlaon's  Pellew  Idands,  Keate,  pi.  t. 

II  Klemm  Wertzenge  iind  Waffen,  p.  48. 

IT  OomparatiTe  Anatomy  and  fhysioloCT  of  Yertobratoa,  Oirtn,  voL  u  P>  M* 

**  Elemzn,  p.  31  tF  Pie-hiBtoric  Man,  Toi  i,  p.  146. 
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The  sharp  hems  of  the  Basin,  or  common  antelope,  often  steel  pomted, 
are  still  nsed  as  offensive  weapons  in  India  (Figs.  66,  67,  68).  Several 
examples  of  these  are  in  the  Museum  of  the  Institution.  Three  stages 
of  this  weapon  are  exhibited,  the  first  having  the  natural  point,  the 
second  a  metal  point,  and  the  third  a  weapon  of  nearly  the  same  form 
<;omposed  entirely  of  metal.  The  Fakirs  and  Dervish's,  not  being 
permitted  by  their  profession  to  carry  arms,  use  the  pointed  horn  of 
the  antelope  for  this  purpose.  Fig.  69  is  a  specimen  from  my  collec- 
tion ;  from  its  resemblance  to  the  Dervish's  crutch  of  Western  Asia, 
1  presume  it  caa  be  none  other  than  the  one  referred  to  in  the  Journal 
of  the  ArchsBological  Association,  from  which  I  obtained  this  information 
respecting  the  Dervish's  weapon.*  Mankind  would  also  early  derive 
instmction  from  the  sharp  thorns  of  trees,  with  which  he  must  come 
in  contact  in  his  rambles  through  the  forests,  the  African  mimosa,  the 
gledischia,  the  American  aloe,  and  the  spines  of  certain  palms,  would 
afford  him  practical  experience  of  their  efficacy  as  piercing  weapons, 
and  accordingly  we  find  them  often  used  by  lavages  in  barbing  their 
arrows.f 

Striking  Weapons. — Many  animals  defend  themselves  by  blows  de- 
livered with  their  wings  or  legs ;  the  giraffe  kicks  like  a  horse  as  well  as 
strikes  side- ways  with  its  blunt  horns;  the  camel  strikes  with  its 
fore  legs  and  kicks  with  its  hind  legs ;  the  elephant  strikes  with  its 
proboscis  and  tramples  with  its  feet ;  eagles,  swans,  and  other  birds 
strike  with  their  wings ;  the  swan,  is  said  to  do  so,  with  sufficient 
force  to  break  a  man's  leg ;  the  cassowary  strikes  forward  with  its 
feet ;  the  tiger  strikes  a  fatal  blow  with  its  paw ;  the  whale  strikes 
with  its  tail,  and  rams  with  such  force  that  the  American  whaler 
''Essex,**  is  said  to  have  been  sunk  by  that  animal.J  There  is  no 
known  example  of  mankind  in  so  low  a  state  as  to  be  unacquainted . 
with  the  use  of  artificial  weapons.  The  practice  of  boxing  with  the 
list,  however,  is  by  no  means  confined  to  the  British  Isles  as  some 
people  seem  to  suppose,  for  besides  the  Romans,  Lu8itanian6,§  and 
others  mentioned  in  classical  history,  it  prevailed  certainly  in  the  Poly- 
nesian islands||  and  in  Central  Africa.^ 

Serrated  Weapons. — ^This  class  of  weapons  in  animals  corresponds  to 
the  cutting  weapons  of  men.  Amongst  the  most  barbarous  races,  how- 
over,  as  amongst  animals,  no  example  of  a  cutting  weapon  is  found,** 

*  Journal  of  the  Archeological  Association,  vol.  iii,  p.  26 — Cuming  on  Weapons 
of  Horn. 

t  The  probability  of  the  aboriginal  nuin  haying  deriyed  his  first  lessons  hozn.  this 
source  may, be  judged  of  by  the  aocomits  eiyen  by  trayellexa  of  the  effects  produced 
by  the  large  thorns  of  trees  in  South  Amca,  of  which  there  is  a  eood  account  in 
BouUedge's  Natural  History  of  Man,  by  the  Bey.  J.  G.  Wood,  chap,  xxi,  Kaffir. 
Large  anunals  are  said  to  be  frequently  destroyed,  and  eyen  to  haye  impaled  them- 
:«elye8  upon  the  large,  strong  spines  of  the  thorny  Acacia.  Throughout  Central 
Africa  a  pair  of.  tweezers  for  extracting 'thorns  is  an  indispensable  requisite  in  the 
oqTBpnwnt  of  erery  natiTe. 

t  Beeohe/s  Voyage  to  the  Faeifie,  toL  i,  p.  47. 

§  Strabo,  b.  iii,  c.  iii.  !|  Ellis's  Polynesian  Besearches,  chap.  yiii. 

\  Clapperton's  Trayels,  p.  58. 

**  I  exela^  from  this  category  all  nippers,  eroia  billsi  and  prehensile  implonenls. 
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although  the  Polynesian  islanders  make  very  good  knives  of  the  split 
and  sharpened  edges  of  bamboo,  and  the  Esquimaux,  also,  use  the  split 
tusk  of  the  walrus  as  a  knife,  they  cannot  be  regarded,  nor,  indeed, 
are  they  used,  as  edged  weapons.  These,  strictly  speaking,  are  confined 
to  the  metal  age,  and  their  place,  in  the  earliest  stages  of  civilization, 
are  supplied  by  weapons  with  serrated,  or  saw-like  edges. 

Perhaps  the  nearest  approach  in  the  animal  kingdom  to  an  edged 
weapon  is  the  fore-arm  of  the  mantis,  a  kind  of  cricket,  used  by  the 
Chinese  and  others  in  the  East  for  their  amusement.  Their  oombatii 
have  been  compared  to  that  of  two  soldiers  fighting  with  sabres.  They 
cut  and  parry  with  their  fore-arms,  and,  sometimes,  a  single  stroke  with 
these  is  suflScient  to  decapitate  or  cut  in  two,  the  body  of  an  antago- 
nist. But,  on  closer  inspection,  these  fore-arms  are  found  to  be  set 
with  a  row  of  strong  and  sharp  spines,  similar  to  those  of  all  other 
animals  that  are  provided  with  this  class  of  weapon.  The  snout  of  the 
saw-fish  is  another  example  of  the  seri*ated  weapon.  Its  mode  of  at- 
tacking the  whale  is  by  jumping  up  high  in  the  air,  and  falling  on  the 
animal,  not  with  the  point,  but  with  the  sides  of  its  formidable  weapon, 
both  edges  of  which  are  armed  with  a  row  of  sharp  horns,  set  like 
teeth,  by  means  of  which  it  rasps  a  severe  cut  in  the  flesh  of  the 
whale.  The  design  in  this  case  is  precisely  analogous  to  that  of  the 
Australian  savage,  who  throws  his  similarly  constructed  spear  so  as  to 
strike,  not  with  tho  bone  point,  but  with  its  more  formidable  edges, 
which  are  thick  set  with  a  row  of  sharp-pointed  pieces  of  obsidian,  or 
rock-crystal.  The  saw-fish  is  amongst  the  most  widely  distributed  of 
fishes,  belonging  to  the  arctic,  antarctic,  and  tropical  seas.  It  may, 
therefore,  very  possibly  have  served  as  a  model  in  many  of  the  nume- 
rous localities  in  which  this  character  of  weapon  is  found  in  the  hands 
of  savages.  The  snout  itself  is  used  as  a  weapon  by  the  inhabitants  of 
New  Guinea,  the  base  being  cut  and  bound  round  so  as  to  form  a  handle. 
Plate  LIII,  fig.  70,  is  a  specimen  from  the  Museum  of  the  Institution. 
The  weapon  of  the  sting  ray,  though  used  by  savages  for  sj)ear-points, 
more  properly  belongs  to  this  class,  as  the  mode  of  its  employment  by 
the  animal  itself  consists  in  twisting  its  long,  slender  tail  found  the 
object  of  attack,  and  cutting  the  surface  with  its  serrated  edge.*  The 
teeth  of  all  animals,  including  those  of  man  himself,  also  furnish 
examples  of  serrated  weapons. 

When  we  find  models  of  this  class  of  weapon  so  widely  distributed 
in  the  lower  creation,  it  is  not  surprising  that  the  first  efforts  of  man- 
kind in  the  construction  of  trenchant  implements,  should  so  universally 
consist  of  teeth  or  flint  flakes,  an*anged  along  the  edges  of  staves  or 
clubs,  in  exact  imitation  of  the  examples  which  he  finds  ready  to  his 
hand,  in  the  mouths  of  the  animals  which  he  captures,  and  on  which 
he  is  dependent  for  his  food.  Several  specimens  of  implements,  edged 
in  this  manner  with  sharks'  teeth,  from  the  Museum  of  the  Institution, 
are  now  exhibited  (Figs.  71,  72,  73,  74).  They  are  found  chiefly  in 
the  Marquesas,  in  Tahite,  Depeyster*s  Island,  Byron's  Isles,  th^  King*^ 
Mill  group,  Radacc  Islandf ,  and  the  Sandwich  Islands^,  also  in  New 

*  Naturalist's  Library,  vol.  iii,  p.  385. 

f  Voyage  Pictoresque  Autour  du  Monde,  par  M.  Louif  Choris,  peintre  1822. 

i  Cook's  Third  Voyage. 
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Zealand  (Pig.  76).  They  are  of  various  shapes,  and  used  for  various 
cutting  puiposes,  as  knives,  swords,  and  glaves.  Two  distinct 
methods  of  fastening  the  teeth  to  the  wood  prevail  in  the  Polynesian ' 
Islands ;  firstly,  by  inserting  them  in  a  groove  cut  in  the  sides  of  the 
stick  or  weapon,  and,  secondly,  by  arranging  the  teeth  in  a  row,  along 
the  sides  of  the  stick,  between  two  small  strips  of  wood  on  either  side 
of  the  teeth,  lashed  on  to  the  staff,  in  all  cases,  with  small  strings, 
composed  of  plant  fibre.  The  points  of  the  teeth  are  usually  arranged 
in  two  opposite  directions  on  the  same  staff,  so  that  a  severe  cut  may 
be  given  either  in  thrusting  or  withdrawing  the  weapon .♦ 

A  similarly  constructed  implement,  also  edged  with  sharks'  teeUi, 
was  found  by  Captain  Oraah,  on  the  east  coast  of  Greenland,  and  is 
mentioned  in  Dr.  king^s  paper  on  the  industrial  arts  of  the  Esquimaux, 
in  the  Transactions  of  the  Ethnological  Society.t  The  teeth  in  this 
implement  were  secured  by  small  nails,  or  pegs  of  bone ;  it  was  also 
used  formerly  on  the  West  Coast.  A  precisely  similar  implement 
(Pig.  76),  but  showing  an  advance  in  art  by  being  set  with  a  row  of 
chips  of  meteoric  iron,  was  found  amongst  the  Esquimaux  of  Davis 
Strait,  and  is  now  in  the  department  of  meteorolites  in  the  British 
Museum.  Others,  of  the  same  nature,  from  Greenland,  are  in  the 
Christy  collection  (Fig.  77).  The  pacho,  of  the  South  Sea  Islands,  ap- 
pears to  have  been  a  sort  of  club,  armed  on  the  inner  side  with  shares 
teeth,  set  in  the  same  manner.!  The  Tapoyers,  of  Brazil,  used  a  kind 
of  dub,  which  was  broad  at  t^e  end,  and  set  with  teeth  and  bones, 
sh^pened  at  the  point.§ 

Hernandez  gives  an  account  of  the  construction  of  the  Mexican 
Maquahnilt  or  Aztec  war  club,  which  was  armed  on  both  sides  with  a 
row  of  obsidian  fiakes,  stuck  into  holes,  and  fastened  with  a  kind  of 
gnmH  (Fig.  78).  Herrera,  the  Spanish  historian,  also  mentions  these  as 
swords  of  wood,  having  a  groove  in  the  fore  part,  in  which  the  flints 
were  strongly  fixed  with  bitumen  and  thread.^  In  1630,  according  to 
the  Spanish  historians,  Copan  was  defended  by  80,000  men,  armed 
with  these  weapons,  amongst  others  ;•*  and  similar  weapons  have  been 
represented  in  the  sculptures  of  Yucatan.ft  They  are  also  represented 
in  Lord  Kingsborough's  important  work  qn  Mexican  Antiquities,  from 
which  the  accompanying  representations  are  taken  (Figs.  78,  79,  80). 
One  of  these  swords,  having  six  pieces  of  obsidian  on  each  side  of  the 
blade,  is  to  be  seen  in  a  Museum  in  Mexico. 

In  the  burial  mounds  of  Western  North  America,  Mr.  Lewis  Mor- 
gan, the  historian  of  the  Iroquois,  mentions  that  rows  of  flint  flakes 
nave  been  found  lying,  side  by  side,  in  order,  and  suggesting  the  idea 

# 
*  Klemm,  ;  Wilkes's  XJniUd  States  Exploring  Expedition, 

rol  V,  ch.  ii. 

t  Trans.  Ethnol.  Soc.,  rols.  i-ii,  p.  290.  ^ 

t  Bllis's  Polynesian  Researohes,  chaps,  xi,  xii.  * 

§  Menhoff— TraTels  in  Brasil ;  Pinkerion,  toI.  xir,  p.  874. 

I)  Tylor — Anahuac,  Appendix. 

^  Pre-historic  Man,  toL  i,  p.  216, 217. 

**  Incidents  of  Xrayel  in  Central  America,  by  J.  Llojd  Stephens,  p.  61. 

tt  Pr«*historio  lian,  toL  i,  p.  226,  227. 
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that  they  must  have  been  fastened  into  sticks  in  the  same  maimer  as 
those  of  Mexico  and  Yucatan. 

Throughout  the  entire  continent  of  Australia  the  naUves  arm  their 
spears  with  small  sharp  pieces  of  obsidian,  or  crystal,  and  reooith 
of  glass,  arranged  in  rows  along  the  sides  near  the  point,  and  faBteoed 
with  a  cement  of  their  own  preparation,  thereby  producing  a  weapon 
which,  though  thinner  in  the  shaft,  is  precisely  similar  in  character  to 
those  already  described  (Figs.  81  and  82).  Turning  again  to  tk 
northern  hemisphere,  we  find  in  the  Museum  of  Professor  Nilsson,  at 
Lund,  in  Sweden,  a  smooth,  sharp-pointed  piece  of  bone,  found  iii 
that  country,  about  six  inches  long,  grooved  on  each  side  to  the  deptii 
of  about  a  quarter  of  an  inch,  into  each  of  which  gp-ooves  a  row  of 
fine,  sharp-edged,  and  slightly-curved  flints  were  inserted,  and  fixed 
with  cement.  The  instrument  thus  armed  was  fastened  to  the  eod  of 
a  shaft  of  wood,  and  might  either  have  been  thrown  by  the  hand  or 
projected  from  a  bow  (Fig.  83).  Another  precisely  similar  impleo^nt 
(Fig.  84)  is  represented  in  the  illustrated  catalogue  of  the  Museum  at 
Copenhagen,  showing  that  in  both  these  countries  this  syston  oi 
^constructing  trenchant  implements  was  employed.  In  Ireland,  althougi 
there  is  no  actual  evidence  of  flints  having  been  set  in  this  manner, 
yet  from  the  numerous  examples  of  this  class  of  weapon  that  an 
found  elsewhere,  and  the  frequent  occurrence  of  flint  implements  oi 
a  form  that  would  well  adapt  them  to  such  a  purpose,  the  author  of 
the  (Catalogue  of  the  Royal  Irish  Academy  expresses  his  opinion  that 
the  same  arrangement  may  very  possibly  have  existed  in  that  country, 
and  that  the  wood  in  which  they  were  inserted  may,  like  that  which, 
as  I  have  already  said,  is  supposed  to  have  held  tiie  flints  found  in 
the  graves  of  the  Iroquois,  have  perished  by  decay. 

Poisoned  Weapons. — It  is  unnecessary  to  enter  here  into  a  detailed 
account  of  the  use  of  poison  by  man  and  animals.  Its  use  by  umui 
as  a  weapon  of  offence  is  chiefly  confined  to  those  tropical  regioD^ 
in  which  poisonous  herbs  and  reptiles  are  most  abundant.  It  ib 
used  by  the  Negroes,  Bushmen,  and  Hottentots  of  Africa;  in  the 
Indian  Archipelago,  New  Hebrides,  and  New  Caledonia.  It  appear 
formerly  to  have  been  used  in  the  South  Seas,  It  is  employed  iu 
Bootan,  Assam,  by  the  Stiens  of  Cambodia,  and  formerly  by  tk 
Moors  of  Mogadore.  The  Parthians  and  Scythians  used  it  in  andffrt 
times  ;  and  it  appears  always  to  have  been  regarded  by  ancient  writa> 
as  the  especial  attribute  of  barbarism.  The  Italian  bravoes  of  modci^ 
Europe  also  used  it.  In  America  it  is  employed  by  the  Darian  India* 
in  Guiana,  Brazil,  Peru,  Paraguay,  and  on  the  Orinoco.  The  comp 
sition  of  the  poison  varies  in  the  different  races,  the  Bushmen  ai^^ 
Hottentots  ilsing  the  venomous  secretions  of  sei-pents  and  caterpillars,* 
whilst  most  other  nations  of  the  world  employ  the  poisonous  herbs  of 
the  different  countries  they  locate,  showing  that  in  all  probabihty  thi> 
must  have  been  \)ne  of  those  arts  which,  tnough  of  very  early  origin. 
arose  spontaneously  and  separately  in  the  various  quarters  of  iIh^ 
globe,  after  the  human  family  had  separated.     This  subject,  however. 

*  Themberg's  Account  of  the  Cape  of  Good  Hope — Liringstone. 
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is  deeervixig  of  a  separate  treatment,  and  iTill  be  alluded  to  else- 
where. 

hi  drawing  a  parallel  between  the  weapons  .of  men  and  animals 
used  in  the  application  of  poison  for  ofEensive  purposes,  two  points  of 
similitude  deserve  attention. 

Firstly.  The  poison  gland  of  many  serpents  is  situated  on  the  upper 
jaw,  behind  and  below  the  eyes.  A  long  excretory  duct  extends  from 
this  glaud  to  the  6uter  surface  of  the  upper  jaw,  and  opens  above  and 
before  the  poison  teeth,  by  which  means  the  poison  flows  alcmg  the 
sheath  into  tbe  u^^er  opening  of  the  tooth  in  such  a  manner  as  to 
secure  its  insertion  into  the  wound.  The  hollow  interior  of  the  bones 
with  which  the  South  American  and  other  Indians  arm  their  poisoned 
arrows  secures  the  same  object  (Fig.  85) ;  it  contains  the  poisonous 
liquid,  and  provides  a  channel  for  its  insertion  into  the  wound.  In  the 
brave's  daggers  of  Italy,  a  specimen  of  which  from  my  collection  is 
exhibited  (Fig.  86),  a  similar  provision  for  the  insertion  of  the  poison  is 
effected  by  means  of  a  groove  on  either  side  of  the  blade,  communicating 
with  two  rows  of  small  holes,  into  which  the  poison  flows,  and  is  re- 
tained in  that  part  of  the  blade  which  enters  the  wound.  Nearly  similar 
blades,  with  holes,  have  been  found  in  Ireland,  of  which  a  specimen 
is  in  the  Academy's  Museum,  and  they  have  been  compared  with  others 
of  the  same  kind  from  India,  but  I  am  not  aware  that  there  is  any 
evidence  to  show  that  they-  were  used  for  poison.  Some  of  the  Indian 
daggers,  however,  are  constructed  in  close  analogy  with  the  poison 
apparatus  of  the  serpent's  tooth,  having  an  enclosed  tube  running  down 
the  middle  of  the  blade,  communicating  with  a  reservoir  for  poison  in 
the  handle,  and  having  lateral  openings  in  the  blade  for  the  diffusion  of 
the  poison  iu  the  wound.  Similar  holes,  but  without  any  enclosed  tube, 
and  having  only  a  groove  on  the  surface  of  the  blade  to  communicate 
with  the  holes,  are  found  in  some  of  the  Scotch  dirks,  and  in  several 
fonas  of  coutecm  de  chasecj  in  which  they  appear  to  have  been  used 
merely  with  a  view  of  letting  air  into  the  wound,  and  accelerating 
death  (Figs.  87a  and  ft).  The  Scotch  dirk,  here  represented,  has  a 
groove  running  from  the  handle  along  the  back  of  the  blade  to  within 
three  and-a-half  inches  of  the  point.  In  the  bottom  of  this  groove  ten 
holes  are  pierced,  which  communicate  with  other  lateral  holes  at  right 
angles,  opening  on  to  the  sides  of  the  blade.  Daggers  are  still  made  at 
Sheffield  for  the  South  American  market,  with  a  small  hole  drilled 
through  the  blade,  near  the  point,  to  contain  the  poison,  and  in  my 
collection  there  is  an  iron  arrow-point  (Fig.  88),  evidently  formed 
of  the  point  of  one  of  these  daggers,  having  the  hole  near  the 
point. 

It  often  happens  that  forms  which,  in  the  early  history  of  an  art, 
have  served  some  specific  object,  are  in  later  times  applied  to  other  uses, 
and  are  ultimately  retained  only  in  the  forms  of  ornamentation.  This 
seans  to  have  been  the  case  with  the  pierced  work  upon  the  blades  of 
weapons  which,  intended  originally  for  poison,  was  afterwards  used  as 
air-holes,  and  ultimately  for  ornament  only,  as  appears  by  a  plug 
bayonet  of  the  commencement  of  the  eighteenth  century  in  the  Tower 
Annoury,  No.  390  of  the  official  Catalogue,  for  a  drawing  of  whi(di,  as 
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well  as  that  of  the  Scotch  dirk,  I  am  indebted  to  Captain  A.  Tapper, 
member  of  the  Council  of  this  Institution. 

The  second  point  of  analogy  to  which  I  would  draw  attention  is  that 
of  the  multi-barbed  arrows  of  most  savages  to  the  multi*  barbed  stingB 
of  insects,  especially  that  of  the  bee  (Fig.  89),  which  is  so  constructed 
that  it  cannot  usually  be  withdrawn,  but  breaks  o£E  with  its  poisonoos 
appendage  into  the  wound.  An  exact  parallel  to  this  is  found  in  the 
poisoned  arrows  of  savages  of  various  races,  which,  as  already  mentioned, 
are  frequently  armed  with  the  point  of  the  sting  ray,  for  the  express 
purpose  of  breaking  into  the  wound.  In  the  arrows  of  the  Bushmen, 
the  shaft  is  often  partly  cut  through,  so  as  to  break  when  it  comes  in 
contact  with  a  bone,  and  the  barb  is  constructed  to  remain  in  the 
wound  when  the  arrow  is  withdrawn  (Fig.  90).  The  same  applies  to 
the  barbed  arrows  used  with  the  Malay  blowpipe  (Fig.  91),  and  those 
of  the  wild  tribes  of  Assam  (Fig.  92),  which  are  also  poisoned.  The 
arrow  pomts  of  the  Shoshones  of  North  America  (Fig.  93),  s^d  to  be 
poisoned,  are  tied  on  purposely  with  gut  in  such  a  manner  as  to  remain 
when  the  arrow  is  withdrawn.  The  arrows  of  the  Macoushie  tribe  of 
Guiana  (Fig.  94)  are  made  with  a  small  barbed  and  poisoned  head, 
which  is  inserted  in  a  socket  in  the  shaft,  in  which  it  fits  loosely,  so  as 
to  detach  in  the  wound.  This  weapon  appears  to  form  the  link  between 
the  poisoned  arrow  and  the  fishing  arrow  or  harpoon,  which  is  widdy 
distributed,  and  which  I  propose  to  describe  on  a  subsequent  occasion. 
Mr.  Latham,  of  Wilkinson's,  Fall  Mall,  has  been  kind  enough  to  describe 
to  me  a  Venetian  dagger  of  glass,  formerly  in  his  possession ;  it  had  a 
tube  in  the  centre  for  the  poison,  and  the  blade  was  constructed  with 
three  edges.  By  a  sharp  wrench  from  the  assassin,  the  blade  was 
broken  off,  and  remained  in  the  wound. 

It  has  also  been  supposed  that  from  their  peculiar  construction  most 
of  the  triangular  and  concave-based  arrow  heads  of  flint  that  are 
found  in  this  country  and  in  Ireland  were,  constructed  for  a  similar 
purpose  (Fig.  95). 

Tne  serrated  edges  of  weapons,  like  those  of  the  bee,  and  the  sting-ray 
when  used  as  arrow  pomts,  were  likewise  instrumental  in  retaininf 
the  poison  and  introducing  it  into  the  wound,  and  this  form  was  copied 
with  a  similar  object  in  some  of  the  Florentine  daggers  above  mentioned, 
a  portion  of  the  blade  of  one  of  which,  taken  from  Meyrick's  anci^it 
arms  and  armour,  is  shewn  in  Fig.  96.* 

Although  the  use  of  poison  would  in  these  days  be  scouted  by  aU 
civilised  nations  as  an  instrument  of  war,  we  find  it  still  applied  to 
useful  purposes  in  the  destruction  of  the  larger  animals.  The  opera- 
tion of  whaling,  which  is  attended  with  so  much  danger  and  difficulty, 
has  of  late  been  greatly  facilitated  by  the  use  of  a  mixture  of  strych- 
nine, and  woorali  the  well-known  poison  of  the  Indians  of  South 
America.  An  ounce  of  this  mixture,  attached  to  a  small  explosive 
shell  fired  from  a  carbine,  has  been  found  to  destroy  a  whale  in 
less  than  eighteen  minutes,  without  risk  to  the  whaler.f 

*  Mejriok — Ancient  Arms  and  Armour,  toI.  ii,  PI.  cxiii,  figs.  7, 13»  14. 
t  Timat  newspaper,  24th  December,  1866. 
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When  we  consider  how  impotent  a  creature  the  aboriginal  and  nnin- 
fitnicted  man  must  have  been  when  contending  with  the  large  and 
powerful  ^nimftla  with  which  he  was  surrounded,  we  cannot  too  modi 
admire  that  provision  of  nature  which  appears  to  have  directed  his 
attention,  during  the  very  earhest  stages  of  his  existence,  to  the 
acquirement  of  the  subtile  art  of  poisoning.  In  the  forests  of  Ooiana 
there  are  tribes,  such  as  the  Otomacs,  apparently  weaponless,  but 
whic^  by  simply  poisoning  the  thumb  nail  with  curare  or  woorale, 
at  once  become  formidable  antagonists.*  Poison  is  aviullable  for 
hunting  as  well  aa  for  warlike  purposes :  the  South  American  Indians 
eat  the  monkeys  killed  by  this  means,  merely  cutting  out  the  part 
struck,t  and  the  wild  tribes  of  the  Malay  peninsula  do  not  even  trouble 
themselves  to  cut  out  the  part  before  eating4  The  Bushmen,  and  the 
Stiens  of  Cambodia  use  their  poisoned  weapons  chiefly  against  wild 
beasts  and  elephants. 

Thus  we  see  that  the  most  noxious  of  herbs,  and  the  most  repulsive 
of  reptiles  have  been  the  means  ordained  to  instruct  mankind  in  what, 
during  the  first  ages  of  his  existence,  must  have  been  the  most  useful 
of  arts.  We  cannot  now  determine  how  far  this  agent  may  have  been 
influential  in  exterminating  those  huge  animals,  thQ  elephas  primigenius 
and  rhinoceros  tichorhinus,  with  the  remains  of  wMch  the  earliest  races 
of  man  have  been  so  frequently  associated,  and  which,  in  those  primeval 
days,  before  he  began  to  turn  his  hand  to  the  destruction  of  his  own 
species,  must  have  constituted  his  most  formidable  enemies. 

Missiles. — Amongst  the  offensive  weapons  of  animals,  the  use  of 
miBsiles  cannot  be  altogether  excluded,  although  the  examples  of  its 
use  by  the  lower  creation  are  extremely  rare.  Some  species  of  cuttle- 
fish have  the  power  of  ejecting  water  with  a  good  aim.§  The  toxotes, 
or  archer-fish,  obt^s  its  name  from  its  faculty  of  projecting  drops  of 
water  at  insects  some  three  or  four  feet  from  the  surface  of  the  water, 
and  which  it  seldom  fails  to  bring  down.  The  llama  has  a  habit  of 
ejecting  its  saliva,  but  I  am  not  aware  of  the  object  of  this  singular 
{Huctice.  I  only  know  from  experience  that  its  manners  are  offensive, 
and  that  it  has  the  power  of  spitting  with  a  good  aim  and  for  some 
distance.  The  porcupine  has  the  power  of  throwing  its  quUls,  and  is 
said  to  do  so  with  effect,  although  it  is  not  now  believed  to  dart  them 
with  any  hostile  intention.  The  Polar  bear  is  described  in  Captain  Hall's 
recent  publication  as  an  animal  capable  of  capturing  the  walrus  by 
missile  force.  It  is  said  that  the  beat  will  take  advantage  of  an  over- 
hanging cliff,  under  which  its  prey  is  seen  asleep  upon  the  ice,  to 
throw  down  with  its  paws,  large  stones,  and  with  such  good  aim  as  to 
hit  the  walrus  on  the  head,  after  whidi,  running  down  to  the  place 
where  the  animal  lays  stunned,  it  will  take  the  stone  to  beat  out  its 
braios.  That  animals  are  instinctively  acquainted  with  the  foiX)e  of 
gravitation  is  evident  by  their  avoiding  precipices  that  would  endanger 

*  Humboldt's  Aspects  of  Nature,  vol.  i,  pp.  25  and  103. 
i*  Klemm. 

X  On  the  Wild  Tribes  ia  the  Interior  of  the  Malay  Ptmnenla,  by  Pke  Bourien. 
Timns.  Ethno.  Soc.,  toL  iii,  p.  78. 
h  Darwin'a  Naturalist's  Journey,  p.  8. 
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them,  and  it  certainly  reqiiireB  a  sligiit,  but  at  the  same  time  most 
important  advaaioe  upon  this  knowledge  to  avail  tfaemselyes  of  Isrg^ 
stones  for  such  purposes  as  are  here  attributed  to  the  bear;  bat  aslie 
story  only  rests  on  the  authority  of  the  Esquimaux,  it  must,  I  think— 
akhough  they  certainly  are  careful  observers  of  tiie  habits  of  animals— 
be  rejected,  until  confirmed  by  the  direct  testimony  of  white  men.  It  has 
even  been  doubted  whether  the  alleged  habit  of  monkeys  in  throwing 
cocoa-nuts  at  their  pursuers,  has  not  arisen  from  the  mistake  of  the  hmter 
in  supposing  that  fruit  accidentally  detached  from  their  stalks  by  the 
gambols  of  these  animals  in  the  trees,  may  have  been  intended  as 
nussiles,  but  it  appears  now  to  be  clearly  established  that  monkeyB 
have  the  inteUigence,  not  only  to  throw  stones,  but  even  to  use  them 
in  breaking  ihe  shells  of  nuts.  Major  Denham,  in  his  account  of  his 
travels  in  Central  Africa,  near  Lake  Tshad,  says :— "  The  monkeys,  or 
"  as  the  Arabs  say,  men  enchanted,  '  Beny  Adam  meshood,'  were  bo 
*'  numerous,  that  I  saw  upwards  of  150  assembled  in  one  place  in  the 
"  evening.  They  did  not  appear  at  all  inclined  to  give  up  their  gwrani 
^  but  perched  on  the  top  of  a  bank,  some  20  feet  high,  made  a  teirftle 
^'  noise,  and  rather  gently  than  otherwise,  pelted  us  as  we  approached 
*'  within  a  certain  distance."  This,  I  think,  is  clear  evidence  of  a  com- 
bined pelting  on  the  part  of  these  tmtutored  animals. 

The  monkey  thus  furnishes  us  with  the  only  example  of  the  use  of 
any  external  substance  for  offensive  purposes,  by  any  member  of  the 
animal  kingdom.  All  others,  except,  perhaps,  the  missile  fishes  ahore 
described,  use,  for  offence  and  defence,  the  weapons  with  wluch  nature 
has  furnished  them,  and  which  are  integral  parts  of  their  persons. 
It  is  this  which  so  essentially  distinguishes  man  from  the  lower  creation. 
Man  is  the  tool-using  animal.  We  have  no  knowledge  of  man,  in  any 
state  of  existence,  who  is  not  so ;  nor  have  we  (with  the  exception  of 
the  ape,  the  link  indirectly  connecting  him  with  the  lower  creation,  in 
the  same  manner  that  the  savage  coDEnects  the  civilized  with  the  abori- 
ginal man,  both  being  branches  from  the  same  stem)  any  knowledge 
of  animals  that  employ  tools  or  weapons.  Herein  lies  the  point  of 
separation,  which,  in  so  far  as  the  material  universe  is  concerned,  marks 
the  dawn  of  a  new  dispensation.  Hitherto  Providence  operates 
directly  on  the  work  to  be  performed,  by  means  of  the  living,  ani- 
mated tool  Henceforth,  it  operates  indirectly  on  the  progress  and 
development  of  creation,  first,  through  the  agency  of  the  instinctively 
tool-using  savage,  and  by  degrees,  of  the  intelUgent  and  reasoning 


DESCRIPTION  OF  THE  PLATES. 

Plate  XLVIII,  fig.  1  (a).— Adie  of  iron,  constructed  hy  Captain  Cook's  armourer,  for 
the  use  of  the  natives  of  Tahiti,  after  the  model  of  their  own— (*)  of  stone. 

Plate  XLVIII,  fig.  2  (a).— A  pipe-handled  Tomahawk,  of  European  manufsctwej 
constructed  for  the  North  American  Indians.  Museum  of  the  B«j^t7nit«a 
Service  Institution. — ^Engraved  Illustrat ions  of  Ancient  Armour.  ^"7**J* 
Vol.  2,  plate  cxlix.— (ft)  a  Pipe  and  Tomahawk  of  pipe  stone  usw*  by  tfi» 
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Baootas  of  North  Amerioa— Schoolcraft.  Historj  of  the  Oondition  and 
Prospects  of  the  Indian  Tribes  of  Uie  United  States,  Voi  2,  plate  Ixix. 

Piste  XLY ni,  fig.  3. — A  McBotian,  or  Sejthian  Bow,  from  a  fictile  Taee,  represented  in 
HamHton's Etroscan  Antiquities,  Vol.  4,  plate  cxti. — Critical Enquirjinto 
Ancient  Armour.  B£ejriok,  YoL  1,  pUte  ii. — See  also  BawhiiBon'9  Hero* 
dotns,  Vol.  1. 

ii«te  XLVUI,  fijg.  4.— Bow  of  the  Tartar  Tribes  on  the  borders  of  Persia.— -Engraved 
Illustrations  of  Ancient  Armour.  Mejrick,  Vol.  2,  plate  ozliT. — Museum 
of  tjie  Royal  United  Service  Institution. 

"BUAe  XLVIII,  fig.  5. — Iron  Sword  of  native  manufacture,  minus  the  wooden  handle, 
and  War  Axe,  both  constructed  by  the  Fans  of  the  Gaboon  country.  West 
Africa.  From  Colonel  Lane  Fox's  CoUeotion.  A  nearly  similar  axe  is  in 
the  Museum  of  the  Royal  United  Service  Institution.  The  patterns  of 
cmamentation  are  taken,  partly  from  the  Fan  War  Axe,  and  Partly  fi^m 
some  knives  of  iron  brought  from  Central  Africa,  by  Mr.  Petherick,  and 
now  in  Colonel  Fox's  Collection. 

Plate  XLYIII,  fig.  6.— Ijeaf* shaped  Bronze  Sword,  minus  the  handle,  from  Ireland. 
Col.  Fox's  Collection. — A  Bronze  Celt,  in  the  Museum  at  Maintc. — Die  Alter- 
thttmer  unserer  heidnischen  Yorzeit.  L.  Lindenschmit  The  patterns  of 
ornamentation  are  taken  partly  from  Lindenschmit,  Plate  iii,  and  partly 
from  illustrations  of  Irish  bronze  ornamental  work  in  the  Illustrated  Cata- 
logue of  the  Royal  Irish  Academy,  by  R.  W.  Wilde,  M.D.,  M.R.I.A. 
Bronze,  pp.  889,  890. 

liate  XLYIII,  fig.  7. — ^A  Manilla,  or  spocnmen  of  the  ring  money  of  copper  and  iron, 
used  as  a  medium  of  ex(diange  in  the  Eboe  country,  West  Africa.  From 
Colonel  Lane  Fox*s  Collection. — In  1836,  a  ship  laden  with  a  quantity  of 
these  Manillas,  made  in  Birmingham,  after  the  pattern  in  use  in  Anioa 
(the  specimen  here  figured  forming  part  of  the  cargo),  was  wrecked  on  the 
coast  of  the  county  of  Cork.  By  this  means  their  exact  resemblance  to 
the  gold  and  bronze  Penannlar  rings  found  in  Ireland  (Fig.  8),  attracted 
the  notice  of  Mr.  Sainthill,  of  Cork,  by  whom  the  subject  was  communi- 
cated to  the  UUter  Jmritol  of  Areh<Bology,  No.  19,  July,  1857. 

Plate  XLYIII,  fig.  8.— A  Penanuhir  Ring,  foiind  in  Ireland.  Wilde's  Catalogue  of 
the  Royal  Irish  Academy.  Bronze,  p.  570.  GK>ld,  p.  53. — Similar  forms  are 
found  in  England,  and  on  the  Continent.  Lindersohmit  Tafel  iv ;  Keller, 
Plate  Iii  a,  fig.  9. 

Plate  XLYIII,  fig.  9. — A  Caffire  Assegai-head  of  Iron,  of  native  manufacture,  with 
section  of  blade.    Museum  of  Royal  United  Service  Institution. 

Plate  XLYIII,  fig.  10. — ^A  Saxon  Spear-head  of  Iron,  having  the  same  secdonal  form 
as  Fig.  9.  Found  in  the  Saxon  graves. — ^Neville's  Si^n  Obsequies. — Aker- 
man's  Pagan  Saxendon. 

Plate  XTiTX,  fig.  11. — War  Dress  of  a  Patagoniazi  Chief,  composed  of  seven  thick- 
nesses of  hide  on  the  body  part,  and  three  on  the  sleeves. — Museum  of  the 
Royal  United  Service  Institution. 

Plate  XLIX,  fig.  12. — Section  of  the  above  armour  upon  the  breast,  showing  the 
manner  in  which  the  seven  thicknesses  are  united  at  top. 

Plate  XLIX,  fig.  18. — Eayan  Cuirass  and  Helmet.  The  hdmet  of  cane  wickerwork. 
The  cuirass  of  untanned  hide,  having  the  hair  on  the  outside. — Museum  of 
•  the  Royal  United  Serriee  Institutbn,  presented  by  Captain  D.  Bethune , 
RJf. 

Plate  XLTX,  fie.  14.— An  Egyptian  Breast-plate,  made  of  a  crocodile's  back. — En- 
graved Mlustrations  of  Ancient  Armour.  Meyriok,  Skelton,  YoL  2,  plate 
oxlviii. 

Plate  L,  fig.  16. — A  suit  of  Armour,  supposed  formerly  to  have  bel<mged  to  the 
Ruah  of  Guzerat.  The  four  breast  and  back  pieces  are  of  rhinoceros 
hiae,  having  an  inscription  upon  them,  beginning  with  an  invocation 
to  All  The  remaining  portions  are  of  black  velvet,  ornamented  with  brass 
studs,  and  padded. — ^Engraved  illustrations  of  Ancient  Armour.  Meyrick, 
Skelton.  YoL  2,  plate  oxli. 
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Plate  L,  fig.  16.— Four  plates  of  Btecl,  of  iimilar  form  to  thow  of  phinoceioi  hide 
in  the  preceding  figure.  They  are  fastened  yrith  straps  over  a  coat  of  dain 
armour,  and  are  called,  in  the  Persian  language,  "  char  aineh,"  i,e.  "the 
four  mirrors."  They  are  ornamented  with  patterns  of  inlaid  gold-— 
Museum  of  the  Royal  United  Service  Institution. 

Plate  L,  fig.  17.— A  Helmet  of  Basketwork,  from  the  Sandwich  Ishmds,  resemMing 
the  Grecian  in  form. — Museum  of  the  Boyal  United  Senrice  Institution, 
nresented  by  H.  Shelley,  Esq. 

Plate  XLIX,  fig.  18. — A  Suit  of  Armour  of  cocoa-nut  fibre,  from  Pleasant  Island,  in 
the  Pacific  ocean.— Museum  of  the  Royal  United  Service  Institution,  presented 
by  Colonel  Sir  Or.  Arthur.  It  is  probable  that  the  under  tippet,  which  ii 
now  attached  to  the  back  and  breast  piece  at  the  top,  may  originally  have 
been  intended  to  be  worn  round  the  loins,  like  a  kilt. 

Plate  XlilX,  fig.  19  (a).— Qmlted  Pectoral  of  the  Egyptians.— Critical  Enquiry  into 
Ancient  Armour.  Meyrick,  Vol  1,  plate  i.— (i)  shows  the  manner  in  which 
it  was  worn,  and  is  token  from  a  figure  in  Rawlinson's  Herodotus. 

Plate  L,  fig.  20.— Quilted  Head-dress  of  the  Egyptian  Soldiers.— Critical  Enqniiy 
into  Ancient  Armour.     Meyrick,  Vol.  1,  plate  i. 

PUte  L,  fig.  21.— Quilted  Hehnet  of  nearly  the  same  form  as  the  above,  from  India. 
Colonel  Fox's  Collection. 

Plate  L,  fig.  22.— A  Head-dress  of  nearly  the  same  form  as  figs.  20  and  21,  bebng- 
ing  to  the  Nouaer  tribe  of  Negroes,  inhabiting  both  sides  of  the  Nile  fiom 


.  .,         , 1  together  with  a  kind  of  string. 

The  beads  are  of  European  manufacture. 

Plate  L,  fig,  23. — A  Helmet  of  the  same  form  as  fig.  21,  composed  of  united  mail 
and  plate,  formerly  belonging  to  the  Body  Guard  of  the  Moguls.— Colonel 
Fox's  Collection. 
Plate  XLIX,  fig.  24.— A  Suit  of  QuUted  Armour,  taken  in  action  from  Koer  Sin^ 
the  famous  Rajpoot  Chief,  of  Jugdespore  in  Behar,  on  the  12th  of  August, 
1857,  by  Major  Vincent  Eyre,  commanding  the  field  force  that  relieved 
Arrah.— Museum  of  the  Royal  United  Service  Institution,  presented  by 
Major-General  Sir  Vincent  Eyre,  K.C.S.I.,  C.B. 

Plate  LI,  fig.  25  (a).— Suit  of  Quilted  Armour,  found  upon  the  body  of  Tippoo 
Saib  at  his  death,  in  the  breach  of  Seriugapatam.  Upon  the  breast,  this 
armour  consists  of  two  sheete  of  parchment,  and  nine  thicknesses  of  quilt- 
ing, composed  of  cocoons  of  the  "  Salumia  Mylitta,"  stuffed  with  the  wool 
of  the  "  Eriodendron  Anfractuosum,  D.C.,"  a  jungle  plant,  and  neatly 
w)wn  together,  as  represented  in  fig.  25  (*).— Museum  of  the  Royal  United 
Service  Institution. 

Plate  LI,  fig.  25  (6).— A  portion  of  one  of  the  nine  thicknesses  of  quilting  of  the 
above,  reduced  to  ^th  the  natural  size. 

Plate  LI,  fig.  25  (c).— Tippoo  Saib's  Hebnet ;  belongs  to  the  above  suit.— Museum 
of  the  Royal  United  Service  Institution. 

Plate  L,  fig.  26.— Quilted  Armour  of  the  Bomouese  Cavalry.- Travels  of  Denham 
and  Clapperton. 

Pkte  XLIX,  fig.  27.— A  Suit  of  Armour  from  the  Navigator's  Isknds,  composed  o( 
cocoa-nut  fibre,  coarsely  netted.— Museum  of  the  Royal  United  Service  In- 
stitution ;  presented  by  Sir  W.  Burnett,  M.D.— Similar  armour  is  used  in 
the  King's  Mill  (Jroup. 

Phite  XLIX,  fig.  28.— Part  of  a  Chinese  Brigandine  Jacket  of  cotton,  quilted  with 
enclosed  plates  of  metol— Museum  of  the  Royal  United  Service  Institu- 
tion. 

Plate  L,  fig.  29. — Head-drees  of  Heroules  wearing  the  Lion's  Skin,  from  a  Bronse 
in  the  Blacas  Collection,  British  Museum. 

Phite  L,  fig.  80.— Head-drees  of  a  North  American  Indian  'Chief.— Schook^ift. 
History,  condition,  and  prospecto  of  the  Indian  Tribes,  Vol.  iii,  p.  68 
plate  X. 
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Plate  L,  fig.  31. — ^Thnoian    Helmet  of  Brass,  with  horns  of  the  same — Critical 

Enquiry  into  Ancient  Armour.    Meyrick,  Vol.  1,  plate  iii. 
Plate  L,  fig.  32. — ^Ancient  British  Helmet  of  Bronze,  with   straight  horns  of  the 

same,  found  in  the  Thames. — British  Museum. 
Plate  L,  fig.  33. — Greek  Helmet,  having  horns  of  hrass. — Critical   Enquiry  into 

Ancient  Armour.    Meyrick,  Vol.  1,  plate  ir. 
Plate  LI,  fig.  34. — Back  and  Breast-piece  of  the  Bueo  Dyaks,  armed  with  the  Scales 

of  the  Pangolin. — Museum  of  the  Royal  I^tea  Service  Institution. 
Plate  L,  fig.  36. — A  piece  of  Bark  from  Tahiti,  studded  with  pieces  of  cocoa-nut 

shell. — Museum  of  the  Royal  United  Service  Institution. 
Plate  L,  fie.  36. — ^Fragment  of  Scale  Armour  of  Horn,  found  at  Pompeii. — Picto- 
rial G^alle^y  of  Arts,  Vol.  1,  figs.  10,  61. 
Plate  L,  fig.  37. — A  piece  of  Scale  Armour,  made  of  the  hoofs  of  some  Animal, 

from  some  part  of  Asia ;  said  to  be  from  Japan. — Critical  Enquiry  into 

Ancient  Armour. — Meyrick,  Vol.  1,  plate  iii. 
Plate  LI,  fig.  38. — An  ancient  Stone  Figure  in  scale  armour,  haying  an  inscription 

in  a  character  cognate  to  the  Greek,  but  in  an  unknown  language. — 

Cuming  on  Weapons  of  Horn,  Journal  of  the  Archeeoldgical  Association, 

vol.  iii. 
Plate  L,  fig.  39. — ^Back  and  Breast-piece  of  Armour  from  the  Sandwich  Islands, 

composed  of  seal's  teeth. — Museum  Royal  United   Service  Institution; 

presented  by  H.  Shelley,  Esq. 
Plate  LI,  fig.  40. — An  Egyptian  Suit  of  Scale  Armour. — Rawlinson's  Herodotus. — 

See  also  Sir  Gardiner  Wilkinson. 
Plate  LI,  fig.  41. — Two  Scales  of  Egyptian  Scale  Armour,  enlarged. — Rawlinson's 

Herodotus. 
Plate  LI,  fig.  42. — Japanese  Armour,  composed  of  chain,  plate,  and  enclosed, quilted 

plates. — Colonel  Fox's  Collection. — (a)  Left  arm;  (b)  Greaves. 
Plate  LI,  fig.  43  («). — A  Suit  of  Chinese  Annour  of  cotton,  having  iron  scales 

attached  to  the  inside. — Museum  Royal  United  Service  Institution  ;  pre- 
sented by  Captain  Sir  Edward  Belcher,  R.N. 
Plate  LI,  fig.  43  (h). — Iron  Helmet  of  the  above  suit. 
Plate  LI,  fig.  44. — A  portion  of  the  iron  scales  attached  to  the  inner  side  of  the 

above  suit. 
Plate  LI,  fig.  45. — The  inner  side  of  a  Breast-piece  of  Jazerine  Armour  of  irou 

scales,  of  the  fifteenth  or  sixteenth  century. — Colonel  Fox's  Collection. 

See  also  Grose's  Treatise  on  Ancient  Armour,  pi.  30. — Critical  Inqiiiry  into 

Ancient  Annour,  Meyrick,  vol.  vii,  pi.  Ivi. 
Plate  LI,  fig.  46. — A  Brigandine  composed  of  large  iron  scales  on  the  outside, 

probably  of  the  same  date  as  the  above ;  left  by  the  Venetians  in  the 

armoury  of  Candia  on  the  surrender  of  that  island  to  the  Turks  in  1715, 

and  presented  to  the  Museum  of  the  Royal  United  Service  Institution  by 

Lieutenant-Colonel  Patrick  Campbell,  R.A. 
Plate  LII,  fig.  47. — Horn  of  the  Rhinoceros. — Colonel  Fox's  Collection. 
Plate  LII,  fig.  48.— Skull  and  Tusks  of  the  Walrus.— Colonel  Fox's  CoUeotion. 
Plate  LII,  fig.  49.— Weapon  of  the  Sword  Fish  ;  scale  half  inch  to  one  foot.— Colonel 

Fox's  Collection. 
Plate  Ln,  fig.  60. — Spear  of  the  Narwhal ;  scale  half  inch  to  one  foot. — Colonel  Fox's 

CoUection. 
Plate  LII,  fig.  61. — Section,  showing  part  of  the  timber  of  the  ship  "  Fame,"  where  it 

was  pierced  by  the  narwhal  in  the  South  Seas,  through  2^  inch  oak.    The 

piece  of  the  timber  containing  the  portion  of  the  tusk  which  had  broken 

off*  in  the  ship's  bottom  was  presented  to  the  Museum  Royal  United 

Service  Institution  by  Lieutenant  A.  T.  Tulloch,  R.A. 
Plate  Ln,  fig.  62. — An  Esquimaux  Spear,  from  Greenland,  armed  with  the  spear  of 

the   narwhal. — Museum   of  the  Royal  United  Service  Institution.    Tho 

wooden  handle  is  ornamented  with  two  human  figures,  carved  in  relief;  xe» 

duoed  to  ^th  its  natural  size. 
Plate  LII,  fig.  68. — ^Esquimaux  Spear,  constructed  in  the  form  of  a  fish,  having  a 
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fove-d&aft  composed  of  the  luumrhal's  tusk,  ineerted  bo  as  to  represent  the 

tusk  of  tli6  anunal ;  scale  half-inch  to  one  foot.    Colonel  Itaie  Fox's  Col- 
lection. 
Plate  LII,  fig.  54. — ^Esquimaux  Lance,  pointed  with  a  waLras  tooth. — M^^y>nm  Royal 

United  Service  Institution ;  reduced  ^th. 
Plate  LII,  fig.  55. — Esquimaux  Tomahawk  or  Pickaxe,  headed  wii^'the  tooth  of  a 

walrus. — Museum  Royal  United  Service  Institution  ;  reduced  sHr^* 
Plate  LII,  fig.  56.^Arrow  Head,  prohahly  from  South  America,  heacted  with  the 

point  of  a  deer's  horn. — Christy  Collection. 
Plate  LII,  fig.  57.— War  Club  of  the  Iroquois,  called  "  aA-NE-U-GA-0-DUS-HA," 

or  "  Deer-horn  War  Club." — League  of  the  Iroquois,  by  Louis  Morgan. 
Plate  LII,  fig.  58. — North  American  Indian  Club,  with  a  point  of  iron. — Maseum 

Royal  United  Service  Institution;    presented  by  T.  Hobljn,  Esq.;  re- 
duced -Ji^. 
Plate  LII,  fig.  69. — ^Arrow,  armed  with  the  weapon  of  the  ray,  probably  the  "  Tiygon 

Histrix,"  from  South  America. — Museum  Royal  United  Service  Institution; 

reduced  ^. 
Plate  LII,  fig.  60  (a).*-— Spine  of  the  "Balistes  Caprisous"  erect,— Yanell's  Britbh 

Fishes. 
Plate  LII,  fig.  60(6).— Horn  of  the   "  Cottua  DicerauB."    PalL— Prom  Cnviei'B 

Plates. 
Plate  LII,  fig.  60('c). — ^Hom  of  the  "  Naseua  Frontioomis."    Iao. — ^From  Cuvier's 

PUites. 
Plate  LIT,  fig.  61.— Spear  of  the  "Limulus,"  or  "King  Crab." 
Plate  LII,  fig.  62. — ^Arrow,  armed  with  the  spine  of  the  "  Diodon." — Colonel  Lane 

Fox's  Collection ;  reduced  \, 
Plate  Ln,  fig.  63.— Eanjar,  or  Indian  Dagger,  composed  of  the  horn  of  the  bnfialo, 

having  the  natural  form  and  point. — Colonel  Lane  Fox's  Collection ;  re- 
duced y^th. 
Plate  LII,  fig.  64. — ^Ditto,  with  metal  blade,  of  the  same  form,  having  an  ivoTy 

handle. — Colonel  Lane  Fox's  Collection ;  reduced  i^^. 
Plate  LII,  fig.  65. — Ditto,  of  the  same  form,  having  both  blade  and  handle  of  iron. 

The  handle  is  ornamented  with  the  figure  of  a  bird,  and  some  small  (|aad- 

ruped. — Colonel  Lane  Fox's  Collection ;  reduced  T\^th. 
Plate  LII,  fig.  66. — Dagger  formed  of  the  horn  of  the  saasiu,  or  common  antelope.— 

Colonel  Lane  Fox's  Collection ;  reduced  t^th. 
Plate  LII,  fig.  67. — ^Ditto,  the  points  armed  with  metal. — Museum  Royal  United 

Service  Institution  ;  reduced  iV^* 
Plate  LII,  fig.  68. — ^Ditto,  of  nearly  the  same  form  and  use^  oom)x>sed  entirely  of 

metal,  and  having  a  shield  for  the  hand.— Museum  Royal  United  Service 

Institution ;   reduced  i^th.     Similar  shields  are  sometimes  attached  to 

those  figured  in  figs.  66,  67. 
Plate  LII,  fig.  69. — ^Weapon  composed  of  the  horn  of  the  antelope  ;  steel  pointeci ; 

supposed  to  be  that  used  by  the  Fakirs  in  India. — Colonel  Lane  Fox's 

Collection. 
Plate  Un,  fig.  70.— Sword  formed  of  the  serrated  blade  of  the  6air-fiah  from  ISeit 

Guinea. — Museum  of  the  Royal  United  Service  Institution. 
Plate  LIII,  figs.  71,  72,  73,  74.— Weapons  from  the  Pacific  Ooean,  edged  with  the 

teeth  of  the  shark.    The  teeth  near  the  points  are  placodpointfl  forward ; 

the  remainder  with  the  points  x  towards  the  handle.     Two  methods  of 

^stoning  the  teeth  are  shown ;  in  grooves,  and  lashed  between  two  strips 

of  wood.— Museum  of  the  Royal  United  Servioe  Institution. 
Plato  Lni,  Be.  76s*- Implement  from  New  Zealand,  armed  with  sharks*  teeth.— 

British  Museum. 
Plato  LIII,  fig.  76.— Esquimaux  £nife,  anned  with  pieeee  of  meteatie  iron,  from  Davis 

Strait. — ^British  Museum. 
Plate  LIU,  fig»  77.— Knife,  anufld  with  pieces  of  iron  along  the  edge,  from  Greenland. 

—Christy  Collection. 
Plate  un,  figs.  78, 79,80.— The  Mexican  MaqvahuUir-FromLord  Kii^borough'i 
work  on  Mexican  Antiquities. 
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Plate  Lm,  figs.  81,  82. — Spear  and  Knife,  from  Australia,  armed  with  pieces  of  obsi- 
dian, or  rock  crystal. — Museum  of  the  Boyal  United  Service  Institution. 
Plate  Un,  fig.  83. — Bone  Arrow-point,  armed  witn  a  row  of  sharp  flint  flakes  on 

each  side. — Museum  of  Professor  Nilsson,  at  Lund,  in  Sweden.     Beduoed  to 

one-half,  from  the  dg^ae  in  Wilde's  Illustrated  Catalogue  of  the  Boyal  Irish 

Academy,  Animal  Materials,  p.  254. 
Plate  Lni,  fig.  84. — A  similar  implement  to  the  above,  in  the  Copenhagen  Museum. 

— From  the  Illustrated  Catalogue  of  the  Copenhagen  Museum. 
Plate  LIII,  Aa.  85. — Hollow  Bone  Arrow-point,  from  South  America,  the  hollow  of 

the  bone  being  fflled  with  poison. — Museum  of  the  Bqjal  United  Serrioe 

Institution. — <)olonel  Lane  Fox's  collection. 
Plate  LIII,  fig.  86. — ^An  Italian  Bravo's  Dagger,  with  grooves  and  holes  to  contain 

the  poison.    The  handle  represents  a  monk  in  the  act  of  supplication. — 

Colonel  Lane  Fox's  Collection. 
Plate  LIII,  fig.  87  (a).— A  Scotch  Dirk,  pierced  with  holes  along  the  back  and  sides. 

A  ffroove  runt  along  the  back  of  the  blade  eight  inches  in  lengthy  in  which 

holes  are  pierced  that  communicate  with  bU^ral  holes  on  the  side  of  the 

blade. — Cu»tain  A.  Tupper's  Collection. 
Plate  LIII,  fig.  87  (6). — ^A  Couteau-d^-Chasse,  having  two  grooves  on  each  side  near 

the  back  of  the  blade,  which  is  pierced  through  with  holes. — Colonel  Lane 

Fox's  Collection. 
Plate  Lni,  fig.  88. — Arrow  Head,  of  iron,  with  a  hole  near  the  point  for  poison,  fr^m 

South  America. — Colonel  Lane  Fox*s  Collection. 
Plate  un,  fig.  89.— The  Serrated  or  Multi-barbed  Sting  of  the  Bee.—Huber  on 

Bees. 
Plate  Lin,  fig.  90.— Point  of  the  Bushman's  Arrow,  barbed  with  an  iron  head.    The 

head  is  constructed  to  come  off  in  the  wound. — Colonel  Lane  Fox's  Collec- 
tion ;  reduced  i. 
Plate  LIII,  fig.  91. — Iron-headed  Arrow  of  the  Maay  Blow-pipe ;  similarly  oon- 

struoted.— Colonel  Lane  Fox's  Collection ;  reduced  i. 
Plate  LIII,  fig.  92.— Similarly  constructed  Arrow  of  the  wild  tribes  of  Assam,  headed 

wttli  copper ;  reduced  i. — Colonel  Lane  Fox's  Collection. 
Plate  LIII»  fig.  98. — Flint  Arrow  Head  of  the  Shoshones  of  North  America ;  con- 

stn]£ted  to  oome  off  in  the  wound.— Sehookrafb,  vol.  i,  p.  212-13. 
Plate  Lin,  fig.  94. — Arrow  Point  of  the  Maooushie  Indiana  of  South  America ;  eon- 

structed  so  ai  to  detach  in  the  wound ;  reduced  i.< — Colond  Lane  Fox's 

CoUeotion ;  presented  by  the  Bev.  J.  &.  Wood,  MJL,  F.L.S. 
Plate  Lni,  fig.  95. — Flmt  Arrow  Heads,  from  the  north  of  Ireland. — Colonel  Lane 

Fox's  CdUeetioaL ;  reduced  i. 
Plate  un,  Sf.  96. — ^Part  of  the  serrated  and  pierced  Blade  of  an  Italian  Dagger ; 

full  sise.— Enjgraved  iUuetimtion  of  Ancient  Armoury  Meyridc,  Sk^toB, 

voL  ii,  fd.  oxiii 


Digitized  by 


Googk 


dEbening  '^tttmQ, 


Monday,  June  24th,  1867. 
Vice-admiral  Sir  H.  J.  CODRINGTON,  K.C.B.,  in  the  Chair. 


KAIOCS    of   MEMBEBS    who  joined   the  Institution    between    the    I7th  tnd 

24th  June,  1867. 

ANNUAL. 

Yaughan,  Hon.  E.  C,  Lieut.  Rifle  Brigade.     It 
Eyre,  Henry  B,.,  Capt.  Coldatream  Guards.     1/. 


A  NEW  MODE  OF  MARINE  PROPULSION. 
By  Captain  C.  H.  Simpson,  R.N. 

It  is  with  considerable  diffidence  that  I  have  undertaken  ta  read  a  paper 
upon  so  important  and  difficult  a  subject  as  '^  marine  propulsion/'  espe- 
cially as  I  am  aware  that  amongst  my  hearers  are  men  eminent  alike  for 
their  scientific  acquirements  and  practical  experience;  but  as  persons  who 
have  no  such  claims  to  consideration,  have  sometimes  hit  upon  valuable 
ideas,  I  propose  to  bring  to  your  uotirx3  this  evening  a  plan,  the  result 
of  not  simply  a  happy  idea,  but  of  constant  thought  and  frequent  ex- 
periment during  the  last  ten  years.  The  experiments  have,  unfortu- 
nately, been  on  too  small  a  scale  to  be  considered  decisive,  but  sufficient, 
I  think,  to  intimate  wi^h  tolerable  certainty  the  result  to  be  anticipated. 

It  may  be  as  well  for  me  to  mention  here  the  results  I  considered 
necessary  of  attainment,  in  a  good  propeller. 

Istly,  and  most  important,  speed. 

2ndly.  Not  to  interfere  with  the  gun-decks ;  and  freedom  from  foul- 
^S  by  rigging,  &c.  shot  away  in  action,  with  perfect  security  from 
injury  by  enemies'  shot,  &c. 

Srdly.  Manoeuvring  powers. 

4thly.  Non-interference  with  the  sailmg  qualities  of  the  vessel. 

Sthly.    Economy  of  space. 

6thly.  Reduction  of  expense. 

How  near  I  have  approached  to  the  attainment  of  any  of  these 
objects,  I  will  presently  ask  you  to  consider ;  but,  before  domg  bo,  I 
will  state  shortly  the  steps  by  which  I  have  arrived  at  my  present  plan. 

I  started  with  the  conviction,  that  my  object  was  to  be  attained  only 
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by  means  of  an  internal  propeller,  that  is  to  say,  by  some  method  of 
taking  the  water  into  the  ship,  and  driving  it  out  dgain. 
V  It  would  be  both  tedious  und  unnecessary  to  explain  the  various 
modifications  of  plunges  and  squirts  I  devised  and  experimented  upon ; 
it  will  be  suflScient  for  me  to  say,  that  it  gradually  dawned  upon  me 
that  no  plan  could  possibly  be  successful  that  did  not  drive  the  water 
through  the  vessel  in  a  continuous  stream  without  check.  This  being 
the  case,  it  may  occur  to  many,  that  my  ideas  were  realised  in  the  hy- 
draulic propeller  as  patented  by  Mr.  Ruthven.  This,  however,  was  not 
80 ;  I  had  studied  Mr.  Ruthven's  plan  with  ereat  attention,  and  for 
reasons,  which  I  purpose  to  explain  presentlv,  I  rejected  it.    * 

I  therefore  followed  out  my  own  ideas,  wnich  I  embodied  about  four 
years  ago  in  the  model  before  you,  and  which  you  will  perceive  em- 
braces the  idea  of  a  straight  internal  passage  for  the  water  leading 
directly  through  the  vessel,  Plate  liv,  fig.  4a ;  both  ends  of  the  vessel 
are  alike,  with  a  balanced  rudder  at  each  end  working  across  the  water- 
passage  so  as  to  feel  the  whole  benefit  of  the  stream,  and  alter 
its  direction  at  pleasure.  For  instance,  if  both  tillers  are  put  over  to 
starboard,  the  bow-rudder  will  divert  the  stream  entering  from  ri^ht 
ahead,  and  oblige  the  propeller  V>  draw  it  in  on  the  port  bow,  whdst 
the  after-rudder  will  receive  the  whole  force  of  the  stream  as  it 
issues  from  the  passage,  and  divert  it  to  the  port  quarter,  and  thus 
by  a  combined  rudder  and  water  action,  if  I  may  use  the  expres- 
sion, acting  at  the  extreme  ends,  pivot  the  vessel  on  her  centre. 

My  method  of  propulsion  is  as  follows,  and  consists  of  a  hollow 
cylinder  or  drum  (Fig.  1),  closely  fitted  in  a  casing,  but  with 
sufficient  room  to  revolve  freely  therein;  it  is  mounted  on  an  axis, 
by  which  it  is  driven  in  the  manner  of  a  paddle-wheel.  The 
hollow  drum  is  furnished  with  a  number  of  slits  or  casings,  disposed 
radially,  and  open  at  the  circumference.  In  these  casings  which 
each  extend  the  length  of  the  cylinder,  are  fitted  pallet-,  or  float- 
\>oards,  by  which  the  propulsion  is  effected.  These  floats  slide  in  a 
radial  direction,  and  are  capable  of  projection  beyond  the  periphery 
of  the  cylinder  to  an  extent  to  offer  the  requisite  amount  of  surface 
to  the  water  for  propulsion. 

The  position  of  the  floats  is  controlled  and  regulated  by  pins  or 
studs  (with  or  without  truck-rollers  or  wheels),  projected  from  each 
end  of  the  floats.  The  pins  or  studs  travel  in  cam-grooves  in  the  outer 
casing,  so  arranged  as  to  project  or  withdraw  the  floats  during  the 
proper  periods  in  the  revolution  of  the  drum  or  wheel.  The  case 
enclosing  the  drum  or  wheel  has  an  arc  or  section  removed  at  the  part 
where  the  floats  are  projected  from  the  drum ;  this  opening  in  the  case 
may  either  be  united  with  a  channel  passing  through  ^he  body  of  the 
ship,  or  it  may  be  imited  with  the  sides  or  bottom  of  the  ship ;  so  that 
the  floats,  when  so  projected,  pass  into  and  operate  on  the  external 
water. 

This  wheel  being  hollow,  and  wholly,  or  almost  wholly  below  the 
water-level,  will,  by  its  buoyancy,  relieve  the  bearings  of  weight  and 
friction. 

When,  in  order  not  to  interfere  with  the  sailing  qualities  of  th 
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vessel,  it  is  desirable  to  withdraw  the  whole  of  the  floats  within  the 
periphery  of  the  wheel,  it  is  simply  necessary,  by  means  of  points, 
similar  to  those  used  on  a  railway,  to  alter  the  course  of  the  cam- 
grooves  in  the  outer  casing.  This  casing  is,  of  course,  water-tight,  and 
is  fitted  with  a  semi-circular  slide,  which,  when  the  floats  are  turned 
o£E  within  the  barrel,  is  closed,  thus  shutting  off  all  communication 
with  the  outer  water,  and  enabling  repairs,  &c.,  to  be  carried  on  in 
any  weather. 

It  may  be  observed,  that  my  invention  of  the  sliding  float,  worked 
by  a  stationary  cam-groove,  could  be  applied  so  as  to  drive  the  water 
in  any  diiection  in  a  continuous  stream  through  the  vessel  without 
check,  and  was  also  applicable  for  external  propulsion. 

It  became  an  interesting  question  to  ascertain  which  of  the  two 
modes  of  application  would  be  preferable. 

I  therefore  fitted  a  small  boat)  about  7  feet  long  and  18  inches  beam, 
with  my  propeller,  with  the  floats  projecting  through  the  bottom  of 
the  boat  and  acting  on  the  external  water  (the  motive  power  used  to 
drive  the  propeller  being  a  powerful  piece  of  clockwork).  The  boat  was 
placed  in  the  water  with  her  stem  against  the  bank,  and  the  clockwork 
being  wound  up,  it  was  started,  and  the  time  that  was  taken  to 
unwind  five  turns  of  the  spring  accurately  noted ;  this  was  invariably 
70  seconds.  After  this  was  done  repeatedly,  and  not  a  second's  varia- 
tion in  the  time  observed,  the  boat  was  taken  out  of  the  water  and  a 
false  bottom,  of  about  18  inches  in  length,  fitted  over  the  floats,  thus 
making  a  clear,  straight  passage,  open  fore  and  aft,  of  a  size  exactly 
corresponding  to  the  full  projection  of  the  float.  The  boat  was  then 
placed  in  the  water  as  before,  and  the  clockwork  started,  when  the 
five  turns  of  the  spring  were  invariably  unwound  in  55  seconds,  thus 
practically  showing  the  greatly  superior  resistance  offered  to  the  action 
of  the  floats  by  the  external  water,  to  that  offered  by  water  in  a  tube  or 
passage. 

Now,  I  am  aware  that  I  am  venturing  on  dangerous  ground  when  I 
attempt  to  state  the  cause  of  this  difference ;  we  are  pretty  safe  as 
long  as  we  keep  to  facts,  but  may  very  soon  get  bowled  over  if  we 
venture  to  account  for  them.  As  however,  I  believe  that  the  object 
of  this  Institution  is  not  simply  to  record  a  number  of  facts,  however 
interestiug,  but  to  promote  discussion,  I  shall  not  hesitate  to  state 
my  own  ideas  on  this  and  other  points  connected  with  my  subject, 
feeling  assured  that  my  doing  so  will  not  be  considered  presumptuous. 

I  believe,  then,  that  the  cause  of  this  great  difference  in  the  resist- 
ance offered,  to  be  due  to  the  fact  that  in  the  tube  or  passage,  an  area  of 
float-board  equal  to  only  one  whole  float  meets  with  any  resistance  at 
one  time,  but  that  this  resistance  will  be  equal  to  the  true  theoretical 
resistance  due  to  the  reaction  of  water  discharged  at  a  given  velocity. 
Whilst  in  the  case  of  the  propeller  acting  ^on  the  external  water,  the 
whole  area  of  float-board  equal  to  two  floats,  that  in  my  case  are 
always  extended,  bore  a  portion  of  the  resistance  felt,  and  that  ap  the 
velocity  of  the  vessel,  through  the  water,  is  increased,  so  will  the 
resistance  on  the  whole  of  this  area  approximate  more  nearly  to  this 
theoi'etical  resistance ;  and  though,  practically,  this  float-surface  may 
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never  quite  meet  with  double  the  resistance  of  the  internal  propeller, 
I  can  imagine  itp  doing  so  very  nearly,  and  hence.  I  argue,  that  the  size 
of  the  propellers  and  their  floats  being  equal,  the  propeller  acting 
on  the  external  water  must  give  a  far  higher  speed  with  a  given  power, 
than  the  propeller  acting  in  the  through  passage. 

I  should  now  like  to  say  a  few  words  on  the  hydraulic  mode  of  pro- 
pulsion, on  account  of  the  intimate  connection  it  has  with  the  ideas 
and  experiments  I  have  been  endeavouring  to  describe  to  you.  It 
is,  in  fact,  an  internal  propeller  of  somewhat  different  form  from 
mine,  but  dependent  for  its  propelling  power  upon  similar  principles, 
viz.,  the  reaction  due  to  the  water  discharged  at  a  given  velocity.  For 
instance,  supposing  I  were  to  block  up  my  water  passage  before  and 
abaft  the  propeller,  and  introduce  tubes  so  as  to  catjy  the  water  out 
and  bring  it  in  through  the  sides  of  the  vessel,  Fig.  46 ;  I  have  only 
to  fit  the  nozzles  or  discharge-pipes  on  the  ends  of  the  upper  tubes, 
and  I  have  the  hydraulic  propeller,  not  the  turbine-wheel,  but  the 
hydraulic  propeller. 

In  considering,  then,  the  two  plans,  the  question  arises  which  is  the 
most  convenient  form  of  application — ^to  use  the  straight  passage,  and 
thus  to  communicate  the  pressure  due  to  the  reaction  of  the  water, 
directly  through  the  float  to  the  vessel,  or  by  making  the  water  take 
an  indu*ect  course,  cause  the  pressure  due  to  its  reaction  to  be  felt  at 
the  back  of  the  discharge-pipes. 

Now,  if  we  put  the  question  of  friction  on  one  side,  and  suppose  two 
similar  vessels  of  the  same  engine  power,  fitted  with  propellers  one  on 
each  of  these  plans,  we  should  find,  as  long  as  the  vessels  were 
stationary,  that  each  would  drive  out,  or  discharge  the  same  weight  or 
quantity  of  water ;  but  when  we  come  to  compare  the  action  of  the  two 
plans  with  the  vessels  in  motion,  we  shall  see  a  great  difference.  For 
instance,  suppose  the  vessel  with  the  straight  through-passage  to  be 
moving  at  the  rate  of  9  knots,  or  15  feet  per  second,  through  the  water, 
as  thei^e  is  no  friction,  the  water  will  flow  through  the  passage  of  its  own 
accord  at  that  rate,  and  the  floats  of  the  propeller  would  have  to  travel 
at  that  velocity  -h  the  velocity  necessary  to  accumulate  upon  them  a 
pressure  or  resistance  equal  to  the  moment  of  resistance  of  the  ship 
(as  is  the  case  with  the  ordinary  paddle-wheel).  If  we  suppose  this 
to  be  7^  feet  per  second,  the  power  used  will  be  that  of  a  weight  equal 
to  the  moment  of  resistance  of  the  ship,  moved  with  a  velocity  of 
22i  feet  per  second. 

With  the  hydraulic  propeller  however  this  is  very  different.  The  water 
discharged,  and  its  consequent  reaction  at  the  back  of  the  discharge- 
pipes,  will  be  the  same,  whether  the  vessel  be  at  rest  or  moving 
through  the  water,  consequently  if  her  discharge  pipes  are  equal  in 
area  to  the  float  surface,  and  no  other  retarding  force  peculiar  to  the 
plan  be  brought  into  play,  the  power  required  to  propel  her  15  feet 
per  second  would  be  only  that  of  a  weight  equal  to  the  moment  of 
resistance  of  the  ship  for  that  speed,  moved  with  the  velocity  of  7i 
feet  per  second,  or  one-third  of  the  power  required  in  the  other  vessel. 

But  there  is,  I  believe,  a  most  important  retarding  force  brought 
into  play,  and  I  believe  it  to  be  this.    The  water  that  is  taken  into 
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the  vessel  when  she  is  in  motion  is  taken  from  a  state  of  rest,  and  is 
not  only  driven  through  the  tubes  and  passages  by  the  engme,  but  is 
also  carried  forward  by  the  ship,  and  consequently  the  momentum  of 
the  «hip  is  destroyed  by  a  force  equal  to  that  required  to  move  the 
quantity  of  water  taken  in  in  a  given  time,  a  velocity  equal  to  that  of 
tne  ship's  motion,  and  consequently  that  water  must  be  discharged  in 
the  opposite  direction  with  a  similar  velocity  before  its  reaction  at  the 
back  of  the  discharge-pipes  will  counterbalance  this  loss,  and  the 
excess  of  the  velocity  at  which  the  water  is  driven  through  the  dis- 
charge-pipes, over  that  of  the  ship,  is  alone  available  for  propulsion,  or, 
in  other  .words,  for  overcoming  the  moment  of  resistance  of  the  ship. 
It  is  evident,  therefore,  according  to  its  principle,  that  in  order  to 
get  an  available  pressure  at  the  back  of  the  discharge-pipes  equal  to 
the  moment  of  resistance  of  the  ship,  the  engine  must  be  sufficiently 
powerful  to  drive  the  water  through  the  discharge-pipes  with  the 
velocity  of  the  ship  4-  the  velocity  necessary  to  accumulate  that  addi- 
tional resistance. 

I  will  try  and  illustrate  this  principle  from  the  information  I  have 
been  able  to  obtain  about  the  "  Waterwitch."  That  information,  I  am 
sorry  to  say,  is  very  meagre,  and  is,  in  fact,  chiefly  limited  to  what  I 
was  enabled  to  gather  from  Admiral  Elliot's  lecture  the  other  night: 
it  is  this,  that  the  speed  of  the  "Waterwitch"  was  roughly  nine 
knots,  the  velocity  of  the  discharge  of  water  was  double  the  speed  of 
ship,  or  80  feet  per  second,  and  I  have  also  ascertained  that  the  area  of 
each  discharge-pipe  is  480  square  inches,  or  both  together  960  square 
inches.  The  reaction,  therefore,  due  to  that  area  and  velocity  of  dis- 
charge is  roughly  12,000  lbs.,  which  equals  the  gross  moment  of  resist- 
ance of  the  ship  ;  but  according  to  my  theory,  the  net  or  true  moment 
of  resistance,  that  offered  to  the  ship's  passage  by  the  external  water, 
will  be  this  pressure — ^the  pressure  due  to  the  reaction  of  discharge 
at  15  feet  per  second  (the  velocity  of  ship)  =  to  3,000  lbs.;  conse- 
quently 9,000  lbs.  is  the  net  moment  of  resistance,  and  the  3,000  lbs. 
represents  the  retarding  force.  The  net  indicated  horse-power  re- 
quired to  propel  the  ship  9  knots,  or  15  feet  per  second,  will,  there- 
fore, be  about  655.  Any  horse-power  above  this  that  may  have  been 
used,  is  absorbed  in  friction.  I  believe  the  total  indicated  horse-power 
used,  to  have  been  about  830. 

The  question  is,  is  this  a  satisfactory  result?  I  see  in  the  account 
of  the  "  Rattler's "  experiments  (a  vessel  of  888  tons),  that  with  a 
horse-power  calculated  from  dynamometer  of  219  she  obtained  a  speed 
of  9i  knots.  The  net  indicated  horse-power, , which  includes  the  loss 
due  to  the  angle  of  incidence  of  the  screw-blades,  was  809,  and  the 
gross  horse-power,  which  includes  friction  also,  was  428.  The  moment 
of  resistance  of  ship  calculated  from  dynamometer  was  7,580  lbs. 
Now,  evidently,  according  to  my  calculation,  the  lines  of  the  "  Water- 
witch *'  are  very  inferior  to  those  of  the  "  Rattler,"  but  the  difference 
in  power  used  for  the  same  speed  is  as  two  to  one ;  and  if  my  idea  of 
this  mode  of  propulsion  (the  hydraulic^  is  correct,  the  Knee  will  make 
less  difference  in  the  speed  of  a  vessel  propelled  by  it,  than  with  any 
other  mode  of  propulsion. 
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But  it  becomes  an  interesting  question  to  ascertain  what  would  be 
the  effect  of  increasing  the  size  of  the  discharge-pipes.  I  believe 
that  if  the  discharge-pipes  in  the  "  Waterwitch "  were  increased  to 
four  times  their  present  area,  or  3,840  square  inches,  the  result  would 
be  nearly  as  fgllows : — Pressure  at  the  back  of  discharge-pipe  due 
to  a  velocity  of  discharge  equal  to  speed  of  ship,  or  15  feet  per  second, 
12,000  lbs. ;  net  moment  of  resistance  of  ship,  9,000  lbs. ;  gross  mo- 
ment of  resistance,  21,000  lbs. ;  total  velocity  of  discharge  of  water 
to  obtain  that  resistance  or  pressure,  20  feet  per  second  ;  net  indicated 
herse-power,  760-  It  would  appear  then  from  this,  that  the  smaller  the 
discharge-pipes,  the  better ;  but  as  the  friction,  of  course,  increases 
with  the  contraction  of  the  pipes  and  the  velocity  of  discharge,  there 
will  be  a  limit  to  this,  and  I  have  no  doubt  that  that  limit  has  been 
reached  in  the  "  Waterwitch." 

There  are,  however,  other  peculiarities  of  this  mode  of  propulsion,  now 
well  established  and  justly  admired,  which  tend  to  prove  the  theory  I 
have  laid  before  you.  I  allude  to  the  remarkable  power  displayed  by 
vessels  propelled  on  this  principle,  of  starting  ahead,  and  stopping. 
At  first  sight  the  combination  of  this  power  with  an  inferior  propeller 
appears  incompatible,  but  a  little  consideration  will  show  that  both 
are  due  to  the  same  cause,  viz.,  the  necessity  entailed  on  the  vessel 
of  giving  a  velocity  equal  to  her  own  to  the  water  used  for  pro- 
pulsion. 

For  instance,  for  a  speed  of  15  feet  per  second  for  the  "  Waterwitch," 
it  is  necessary  to  discharge  the  water  at  the  velocity  of  30  feet  per 
second,  and  we  have  a  pressure  at  the  back  of  the  discharge-pipes 
available  for  propulsion  equal  to  9,000  lbs.,  but  if,  while  the  vessel  is 
moving  ahead  at  this  speed,  the  orifice  of  the  discharge-pipes  were 
suddenly  changed  so  as  to  discharge  the  water  directly  forward,  evi- 
dently the  whole  of  the  pressure  at  the  back  of  the '  mscharge-pipes 
that,  due  to  a  velocity  of  30  feet  per  second  for  the  water,  or  12,000  lbs., 
is  brought  to  bear  to  stop  her ;  and  not  only  that,  but  all  the  water  she 
is  taking  in  is  acting  in  the  same  direction,  and  only  ceases  when  the 
vessel  is  brought  to  rest ;  in  other  words,  a  pressure  equal  to  15,000  lbs. 
is  suddenly  brought  to  bear  to  stop  her ;  one  portion  of  this  force, 
eaual  to  3,000,  is  gradually  reduced  until  the  vessel  is  brought  to  rest, 
when  it  ceases,  but  is  gradually  brought  into  play  again,  as  an  oppos- 
ing force,  as  the  vessel  gains  her  speed  in  the  opposite  direction  to 
thSt  in  which  she  was  before  moving.  In  starting  from  rest,  the  vessel 
is  impelled  by  an  effective  pressure  proportionate  to  the  whole  velocity 
of  discharge,  which  elPective  pressure  is  gradually  reduced  as  weigh 
is  got  on  the  vessel ;  and  in  turning  with  the  discharge-pipes,  the 
whole  of  the  force  due  to  the  reaction  of  discharge  is  brought  effec- 
tively to  bear.  These  are  advantages  peculiar  to  the  plan ;  and  when 
the  ease  with  which  the  direction  of  the  discharge  can  be  changed  with- 
out reference  to  the  engine,  is  considered,  cannot  fail  to  have  great 
weight  with  those  who  have  to  decide  upon  its  adoption  into  the  Service. 
But  these  advantages,  great  as  they  are,  are  not  obtained  without  a 
sacrifice.  A.  vessel,  fitted  as  the  "  Waterwitch,"  must  have  inferior 
rudder-power  to  a  vessel  that  throws  a  stream  of  water  upon  the  rudder, 
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and  therefore  could  not  manoBuvre  so  quickly  in  a  running  fight,  or 
where  it  was  required  to  turn  rapidly  without  loss  of  speed. 

There  is  one  point  more.  I  have  seen  it  stated,  that  as  it  is  ascer- 
tained that  there  is  no  advantage  in  having  the  discharge  pipes  of  the 
hydraulic  propeller  immersed,  therefore  the  motion  of  the  vessel  in 
a  seaway  will  not  interfere  with  her  propelling  powers ;  but  though 
the  immersion  of  the  discharge-pipes  may  produce  no  beneficial  effect, 
it  does  not  follow  that  raising  them  a  considerable  height  out  of  the 
water  will  not  cause  waste  of  power :  it  will,  in  fact,  I  think,  cause 
great  waste  of  power;  for  instance,  suppose  the  discharge  pipes  to  be 
fitted,  as  in  the  "  Waterwitch,"  just  above  the  water-line,  and  that  the 
vessel  is  rolling  20°  each  way,  this  in  the  "  Waterwitch '*  would  raise 
each  discharge-pipe  alternately  about  6  feet  above  the  water-line, 
giving  an  average  height  of  3  feet  that  the  whole  of  the  water  dis- 
charged, "nearly  400  tons  a  minute"  would  have  to  be  raised  by  the 
engine  without  any  compensating  advantage,  and  is  consequently  a 
clear  waste  of  powei*. 

I  have  now  arrived  at  this  point,  that  for  the  various  reasons  I  have 
endeavoured  to  make  clear  to  you,  I  conclude,  that  for  an  internal  pro- 
peller, the  direct  passage  is  greatly  preferable  in  point  of  speed,  but 
that  the  hydraulic  principle,  in  proportion  to  its  sacrifice  in  this  respect, 
obtains  a  distinct,  and  in  some  cases  valuable  manoeuvring  power, 
but  I  have  before  stated  that  I  have  also  arrived  at  the  conclusion, 
that  all  internal  propellers,  of  equal  size  with  external  ones,  must  fail 
in  the  primary  object  of  speed ;  and  that  therefore  the  best  propeller 
will  be  the  one  that  combines  within  itself,  in  the  greatest  perfection, 
the  good  qualities  of  both  the  internal  and  external  systems,  and  this 
is  the  principle  upon  which  my  propeller  is  constructed.  It  has  the 
advantages  of  the  internal  propeller,  in  its  freedom  from  fouling,  by 
spars  or  rigging  shot  away  in  action,  and  from  injury  by  an  enemy's 
shot,  &c.  It  gives  superior  manoeuvring  power  to  any  other  mode  of 
propulsion,  for  it  equals  the  screw  in  rudder-power,  as  the  floats  throw 
the  water  directly  upon  the  rudder ;  it  pivots  the  vessel  on  her  centre, 
if  two  wheels  are  used  and  made  to  revolve  in  opposite  directions ;  and 
is  capable  of  propelling  the  vessel,  either  end  first,  with  equal  speed 
and  facility.  It  is  superior  to  the  screw,  as  a  submerged  propeller,  it 
being  impossible  under  any  circumstances  for  the  motion  of  the  ship, 
whether  by  pitching  or  rolling,  to  interfere  in  the  least  with  its  direct 
and  steady  action.  It  is  equal  to  the  eccentric  paddle-wheel,  in  the 
directness  of  the  action  of  the  floats,  but  greftly  superior  to  either 
radical  or  eccentric  paddle  in  its  steady  and  invariable  immersion,  and 
freedom  from  vibration,  the  floats  never  striking,  or  lifting  the  water, 
but  sliding  gradually,  thougli  rapidly,  in  and  out  of  it  Lastly,  it  is 
superior  to  either  screw  or  paddle  in  the  compai'atively  undisturbed, 
and  unyielding  water,  that  it  is  enabled  by  its  position  and  superior 
immersion,  to  act  upon. 

In  the  competitive  trials  between  the  ordinary  radial  paddle-wheel 
and  my  propeller,  applied  to  the  same,  boat,  and  driven  by  the  same 
engine,  the  immersed  float  area  being  equal  in  both  cases,  and  the  speed 
of  the  vessel  also  being  equal,  the  power  used  by  the  ordinary  paddle- 
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wheel  waa  as  7  to  5  used  by  my  propeDer,  the  slip  of  the  paddle- 
wheels  being  about  40  per  cent.,  of  my  propeller  about  17  per  cent. 

In  turning  with  the  common  rudder,  the  paddles  made  the  circle  in 
40",  my  propeller  in  80". 

Now  of  course  these  trials,  though  they  were  fairly  made,  cannot 
be  considered  decisive ;  they  give,  however,  I  think,  a  fair  indication 
of  the  results  to  be  anticipated,  and  indicate,  I  think,  a  certainty 
of  obtaining,  especially  in  a  seaway,  a  very  superior  speed. 

I  have  now  touched  upon  the  three  most  important  points  in  esti- 
mating the  value  of  a  propeller,  viz.,  speed,  clear  gun-decks,  and 
freedom  from  fouling,  and  manoeuvring  powers. 

In  considering  my  plan  with  regard  to  the  saiHng  qualities  of  vessels, 
I  think  that  there  can  be  Httle  doubt  but  that  the  rounded  inequalities 
in  the  bottom  of  the  vessel  fitted  with  my  propellers  will  offer  less 
resistance  to  the  passage  of  the  vessel  through  the  water  than  the 
double  stem-post  of  the  single  screw,  or  the  drag  of  the  disconnected 
twin  screws ;  and  I  believe  as  Uttle,  if  not  less  resistance  than  the 
friction  of  the  numerous  holes  in  the  bottom  of  the  hydraulic  vessel, 
and  the  drag  of  the  lee  discharge  pipes ;  I  also  believe  that  the  double 
or  treble  keel  (Figs.  2  and  8),  which  my  plan  necessitates,  will  add 
greatly  to-the  vessel's  stability. 

With  regard  to  space  occupied,  I  am  afraid  that  my  plan,  as  here 
presented  to  you,  will  not  bear  quite  so  favourable  a  comparison,  though 
I  doubt  if  even  here  there  will  be  much  to  complain  of ;  I  have  the 
space  occupied  by  the  barrels  and  their  cases,  as  compared  with  the 
space  occupied  with  the  screw  alleys,  in  the  screw  vessel,  and  the  space 
occupied  by  the  turbine,  and  the  different  tubes,  and  water-passages, 
in  the  hydraulic  vessel.  In  order  to  make  an  approximate  comparison, 
I  will  give  a  rough  estimate  of  the  size  of  my  barrels,  supposing 
two  barrels  to  be  used.  The  length  of  each  float,  and  consequently 
of  each  barrel,  is  one-third  the  beam  of  vessel,  and  the  diameter  of 
barrel,  six  times  the  required  extended  breadth  of  float ;  consequently, 
supposing  that  in  a  vessel  of  ''  Waterwitch"  class,  it  was  desirable  to 
have  20  square  feet  of  surface  in  each  float,  the  barrels  would  be 
10  feet  long,  and  12  feet  in  diameter,  which  would  give  my  plan  no 
very  decided  inferiority  in  this  respect. 

We  now  come  to  the  last  point,  viz.,  that  of  expense,  but  notwith- 
standing its  importance,  I  am  afraid  I  can  give  no  more  than  a  very 
rough  estimate  of  the  relative  expense  of  the  different  plans. 

There  can  be  no  doubt  but  that  the  first  cost  of  the  screw,  in  itself, 
is  by  far  the  least,  but  the  screw  necessitates  the  expensive  overhanging 
stern,  in  order  to  protect  it ;  whereas  both  the  hydraulic  vessel  and 
mine  would  have  both  ends  ahke.  There  will  probably  be  no  great 
difference  between  the  first  cost  of  my  propeller,  as  explained  to  you 
to-night,  and  the  hydraulic  propeller ;  but  the  first  cost  of  a  propeller 
must  be  a  comparatively  small  item  in  its  value.  The  propeller  that 
gives  the  highest  speed,  with  the  smallest  consumption  of  fuel,  must 
be  the  cheapest,  and  this,  in  anticipation  I  claim  for  mine. 

The  Chaibhan  :  Captain  Simpson,  as  no  doubt  some  questions  will  be  asked  yon 
presently  for  information,  perhaps  you  will  be  kind  enough  to  take  a  note  of  them, 
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■o  B8  to  answer  them  at  tlie  end.  There  are  one  or  two  points  upon  which  I  should 
like  more  information.  The  first  is  with  regard  to  the  motion  of  those  studs  that  I 
see  in  the  model.  If  they  rise  and  ML,  as  I  understand  they  do,  I  want  to  know 
whether  the  friction  would  not  be  excessiye  in  them.  In  the  next  place  I  think 
YOU  made  mention  ihat  the  drum  would  be  water-tight.  I  do  not  trace  any  provision 
b^  which,  if  the  studs  are  to  rise  and  fall,  the  drum  could  be  water-tight.  Next, 
with  regard  to  that  casing  that  you  put  on  below  to  shut  the  box  up":  I  do  not 
weU  see  how  that  would  be  water-tight. 

Admiral  Elliot  :  I  should  like  to  ask  a  few  questions.  In  the  first  place  I  hare 
great  delicacy  in  putting  questions,  for  fear  I  should  appear  to  be  attempting  to 
condemn  a  new  motiye  power,  which  has  nerer  been  tried  except  on  a  rery  smsU 
scale.  Havinff  decried  that  mode  of  action  myself,  I  should  be  rery  sony  to  set 
the  example  this  night,  but  there  are  one  or  two  questions  I  should  like  to  ask 
Captain  Simpson,  which  I  am  sure  he  will  excuse,  and  liot  suppose  I  am  trying  to 
run  his  principle  down.  There  was  one  point  particularly  which  Captain  Simpson 
mentioned  the  other  eyening  with  regard  to  the  loss  of  power  of  the  hydraulic.  It 
has  been  prored  by  facts  that  there  is  no  such  loss  of  power,  but  I  am  not  surprised 
at  what  Captain  Simpson  says,  because  even  Blr.  Brunei  years  ago,  announced  that 
by  scientific  analysis  the  hydraulic  propeller  must  lose  50  per  cent,  of  its  power ;  and 
others  went  a  great  deal  mrther  than  that.  The  question  I  would  ask  is  this,  sup- 
posing a  vessel  to  be  goine  twenty  knots  an  hour,  and  supposing  you  fire  your  stem 
gun,  as  a  stem  chaser,  wiU  the  recoil  of  that  gun  be  retarded  ?*  That  is  to  say,  will 
the  reaction  upon  the  rear  of  that  gun  be  less  in  consequence  of  the  speed  at  which 
the  ship  is  going  R  WiU  not  the  recoil  of  that  gun  be  exactly  the  same  as  if  the 
ship  was  stationary  ?  I  ask  this  question,  because  the  whole  power  that -is  obtained 
with  the  hydraulic,  as  in  the  "  Waterwitch,"  is  entirely  the  same  as  the  recoil  of  a 
ffun.  I  maintain  that  there  is  no  loss  of  power  whatever.  If  a  ship  is  going 
fifty  miles  an  hour,  and  you  discharge  the  gun,  a  stem  chaser,  I  ask  Captain  Simpson 
Whether  the  gun  will  recoil  more  or  less  in  consequence  of  the  speed  of  the  ship  ? 
If  he  savs  "No,"  then,  I  say,  that  the  reaction  vmich  takes  place  on  the  nozzle  by 
the  discharge  of  the  water,  is  exactly  the  same  thing,  and  consequently  no  loss  of 
power  follows.  That  is  one  question  I  would  put.  Another  question  I  would  ask 
is,  whether  in  the  experiments  that  have  been  made  on  this  very  small  scale  with  a 
screw,  in  a  very  light  boat,  the  screw  having  been  used  in  the  same  vessel  as  this 
new  motive  power,  whether  it  was  not  at  a  disadvantage  to  what  it  would  have  been 
had  it  been  used  in  a  perfect  vessel  P  I  am  alluding  to  the  fact  of  the  very  lam 
loss  of  displacement  which  takes  place  in  that  vessel,  which  must  be  given  to  the 
vessel  in  some  other  form,  and  consequently  must  produce  in  a  lareer  vessel  to  drive — * 
a  greater  direct  resistance.  I  know  that  in  the  "Waterwitch"  the  loss  of  displace- 
ment dvA  to  the  turbine  and  the  canal  is  an  objection.  She  has  to  get  that  displace- 
ment in  her  form  in  some  other  way,  and  she  has  to  carry  that  body  of  water  with 
her  as  she  ^oes— so  many  tons  of  water  due  to  the  displacement  which  that  space 
affbrds  ;  which  is,  in  fact,  her  carrying  a  heavier  cargo.  Here  I  notice  that  the  loss 
of  displacement  is  very  considerable — ^that  canal  the  whole  length  of  the  vessel,  and 
those  two  large  spaces  there — ^that  it  is  a  very  great  loss.  Added  to  which  I  would  ask 
Captain  Simpson,  whether  in  the  form  of  the  vessel  necessary  to  enable  him  to  have 
this  opening,  he  will  not  also  find  a  very  great  loss  by  the  abmptness  of  his  hori- 
zontal lines  ?    I  would  also  ask  whether  he  has  ever  thought,  if  a  ship  is  rolling, 


*  The  whole  of  the  reaction  or  reooil  due  to  the  discharge  of  a  gun  over  the 
stem,  is  felt  by  the  ship,  whatever  her  speed  may  be,  because  the  charge  which 
giyes  that  recoil  has,  before  it  is  fired,  a  velocity  equal  to  that  of  the  ship  ;  but  a 
power  necessary  to  move  that  charge  at  that  velocity  has  been  used,  and  in  order  to 
make  the  cases  of  the  discharge  of  the  gun  and  the  discharge  of  the  water  by  the 
hydraulic  vessel  parallel,  it  would  be  necessary  that  the  whole  of  the  water  to  be 
discharged  by  the  hydraulic  vessel  should  be  st6red  up  within  her,  fuling  this  the 
oases  are  not  parallel,  and  the  argument  in  no  way  touches  my  theory  of  the  action 
of  the  hydraulic  propeller  as  stated  in  my  paper.-— O.  H.  S.  (4th  October,  1867). 
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and  lihftt  oanal  it  filled  with  water,  whether  in  that  case  the  water  will  he  pasaing 
thiQOiigh  of  ita  own  accord,  or  whether  the  roUmg  of  the  ship  will  not  throw  the 
water  upon  each  side  of  that  canal,  and  create  some  retardbg  influence  upon  the 
apeed  of  the  shin,  or  he  a  loss  of  power  to  his  engine  P  t  aptain  Simpson  also 
talked  of  raising  tne  nozsles  a  considerable  height  above  water.  I  would  ask  Captain 
Simpson  whether  he  has  erer  he^rd  it  mentioned  by  any  one  who  adyocates  the 
hTdraulic  principle,  that  the  nozzle  should  be  lifted  more  than  just  its  own  height 
abore  the  water-line.  Added  to  the  loss  of  displacement  which  occurs,  I  would 
ask  whether  a  yessel  upon  that  principle  must  not  necessarily  be  a  heavier  vessel  in 
her  huU,  consequently  creatine  a  greater  amount  of  displacement  necessary  to  a 
greater  resisting  power  of  vessel.  I  would  also  ask,  as  Captain  Simpson  has  referred 
to  the  speed  of  the  ''Waterwitch,"  whether,  providing  he  is  informed  that  a  series 
of  trials  at  different  speeds  of  engine  have  been  made  m>m  twentv  revolutions  up  to 
forty  revolutions,  and  it  was  found  that,  as  the  speed  of  the  ship  mcreased,  it  in  no 
way  disturbed  the  law,  which  law  is,  that  the  power  is  as  the  cubes  of  the  speed, 
whether  it  would  not  shake  his  opinion,  that  as  you  increase  the  speed  of  the  vessel, 
you  increase  the  loss  of  power.  I  must  now  ask  him  to  excuse  me  for  putting  so 
many  questions. 

Captain  SiMPSOir  :  Would  you  put  that  last  question  again  ? 

Admiral  Eluot  :  Provided  you  were  satisfied  that  a  series  of  experiments  were 
made  to  test  the  very  point  upon  which  you  have  been  expreeslog  a  strong  opinion, 
manely,  that  as  the  speed  of  a  ship  increases,  you  get  increased  loss  of  power; 
whether,  if  you  are  satisfied  that  a  series  of  experiments  having  been  made  at  dif- 
ferent speeds  of  ship,  from  twenty  revolutions  or  the  engine  up  to  forty,  it  was  found 
that  the  law — (that  the  power  is  as  the  cubes  of  the  speed) — became  strictly  correct 
in  every  instance,  whether  that  would  shake  your  opinion  with  regard  to  the  loss 
incurred  by  the  speed  of  the  vessel  ?  I  would,  by  way  of  explaining  that  more  fully, 
ask  this  question.  Supposing  the  speed  at  which  the  water  was  discharged  from  the 
noszles  was  equal  only  to  the  speed  of  the  vessel,  whether  Captain  Simpson,  ao- 
ording  to  hb  theory,  maintains  that  the  whole  power  would  be  lost.  He  said  that 
the  power  that  was  obtained  was  only  due  to  the  speed  that  the  water  was  dischaiged 
at,  beyond  what  the  speed  of  the  vessel  was.  But  if  I  discharge  water  through  a 
larser  pipe,  and  discharge  it  exactly  at  the  same  speed  as  the  vessel,  namely,  10  knots, 
and  that  I  get  the  same  results  as  by  using  a  smaUor  pipe  and  discharging  the  water 
at  double  the  speed  of  the  vessel,  then  where  is  Captain  Simpson's  theory  ?  Because 
there  is  a  vessel  at  this  moment  building  at  Liverpool  for  a  tug,  in  which  the  dis- 
charge of  the  water  is  at  a  very  much  lower  speed  than  in  the  "  Waterwitch."  It  is 
'  done  for  a  special  purpoce.  She  is  to  be  a  tug-boat,  and  it  was  thought  that  the 
heavier  momentum  of  water,  would  be  more  advantageous.  But  I  maintain  that  if 
Tou  discharge  the  water  through  the  pipe  at  the  same  speed  that  the  ship  is  going, 
bj  havin^g  larger  pipes  and  the  same  power,  you  will  obtain  the  same  speed  as  by 
discharging  it  at  double  the  rate  she  is  going,  with  half  the  quantity  of  water. 

The  Chatkmaw  :  If  no  .other  eentleman  would  like  to  make  any  remarks,  I  wiU 
call  upon  Captain  Simpson  to  rewv. 

Captain  Simfbok  :  I  think  the  first  question  was  with  resard  to  the  barrel  being 
water-tiffht.  The  compartments  are  water-tight,  but  in  this  instance  the  cases  in 
which  the  fioats  work  are  not  water-tight,  are  not  supposed  to  be  water-tight.  If  it  is 
an  advantage  that  they  should  be  water-tight  they  could  easily  be  made  so.  There 
is  no  great  quantity  of  water  that  will  get  in  there.  Simply  a  sufficient  quantity 
of  water  will  get  in  to  ease  the  firiction.  There  is  always  a  slight  friction  in  orawing 
the  floats  out,  but  it  must  be  remembered  that  there  are  only  two  fioats  at  the  same 
time  moving,  and  I  believe  the  firiction  will  be  less  than  in  the  feathering  paddle- 
wheel,  where  all  the  fioats  are  always  moving.  With  regard  to  the  three  or  four 
questions  put  by  Admiral  Elliot — 

The  Chairman  :  I  beg  your  pardon,  I  also  asked  about  the  tightness  of  the  com- 
partment below. 

Captain  Simpsov  :  This  top  I  sipiply  took  off  the  model  in  order  to  show  the 
working ;  but  I  conclude  it  would  be  closed  except  in  a  small  space,  enoiigh  to  lift 
the  float  when  required  to  be  examined,  and  then  it  would  be  all  water-tight.  This 
outer  casing  would  be  built  in  the  bottom  of  the  vessel,  and  built  in  one,  not  slipped 
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in,  BA  it  is  here.  In  an  iron  vessel  it  would  be  built  into  the  yessel ;  if  in  a  wooden 
vessel,  it  would  be  caulked.  With  regard  to  the  three  or  four  remarks  that  Admiral 
Elliot  made,  with  regard  to  this  vessel,  this,  as  I  said  in  my  paper,  was  not  a  plan 
that  I  recommended,  it  was  one  that  I  tried.  I  gave  up  the  internal  passage  at  I 
believed  it  to  be  inferior  to  the  float  acting  on  the  external  principle. 

Admiral  Elliot  :  I  beg  your  pardon,  I  thought  you  said  the  contrary. 

Captain  Simpson  :  I  simply  brought  it  to  show  you  I  had  followed  out  my  ideas 
in  this.  The  internal  passage  might  be  used  with  a  larger  propeller;  and,  no 
doubt  according  to  the  size  of  that  passage,  the  displacement  would  be  in  propor- 
tion to  the  weight  of  water  carried.  There  is  no  question  about  that.  I  believe  the 
floats  acting  externally  would  not  only  give  a  higher  speed,  but  would  also  occupy  less 
space.  The  next  question  was  with  regard  to  the  discharge  of  a  gun.  I  think  I  stated 
before,  that  the  whole  of  the  reaction  of  the  water  discharged  did  re-act  upon  the 
back  of  the  nozzle.  It  did  not  signify  how  slow  it  was  going,  or  how  mst,  the 
whole  reaction  due  to  the  velocity  of  the  discharge  is,  undoubtedly,  felt  at  the  bsu^ 
of  the  nozzle ;  but  what  I  said  was,  that  wheu  the  vessel  is  moving  ahead  the  water 
will  not  enter  of  its  own  accord,  but  the  engine  has  to  draw  it  in ;  and  as  ibe 
passes  on,  she  is  continually  drawing  fresh  water  in.  She  has  not  simply  the  bodj 
of  water  there  and  it  remains  there,  but  she  is  oontinually  drawing  fi^ah  water  in, 
and  taking  it  from  a  state  of  rest  as  she  is  moving ;  consequently  every  particle  of 
water  she  takes  in,  she  has  to  give  a  velocity  to,  eqiml  to  her  own.  It  is  drawn  in 
at  right  angles,  and  she  cannot  draw  any  particle  of  that  water  in,  without  giving  it 
a  velocity  equal  to  her  own  velocity.  It  has  nothing  to  do  with  what  the  engine 
does  at  all.  The  ship  itself  does  it,  and  the  ship's  momentum  is  destroyed  in  pro- 
portion to  that ;  consequently  the  discharge  must  be  increased  to  overcome  that 
destruction  of  momentum. 

Admiral  Elliot  :  I  am  sure  it  will  not  be  objected  to  that  we  should  just  settle 
this  point.  There  are  two  distinct  considerations  involved  in  Captain  Simpson's 
last  remarks.  One  the  entrance  of  the  water,  and  the  other  the  imparting  to  thst 
water  the  velocity  of  the  ship.  Now  as  to  the  supply  of  water  to  tne  turoinc.  I 
maintain  that  as  that  supply  is  due  entirely  to  the  atmospheric  pressure,  or,  u 
the  water  will  always  rise  to  its  own  level,  the  entrance  of  the  wat«r  into  the 
turbine  is  entirely  done  for  you ;  and  that  there  is  no  power  of  engine  exerted 
to  produce  that  eiTect.  The  moment  you  move  the  engine  the  turbine  moves,  if  a 
bucket  of  water  is  taken  out,  that  bucket  of  water  is  inunediately  replaced  by  the 
atmospheric  pressure  acting  upon  the  water  outside,  ana  there  is  no  loss  of  power 
due  to  the  entrance  of  the  water  into  the  turbine.  As  to  the  second  consideration, 
I  acknowledge  that  apparently  the  momentum  of  the  vessel  has  to  be  imparted  to 
the  water  taken  up,  and  that  this  would  create  a  retarding  influence  to  its  speed, 
but  as  the  entrance  of  the  water  into  the  canal  is  before  the  turbine,  and  as  it  is 
carried  through  the  turbine  at  a  speed  greater  than  the  speed  of  the  vessel,  its  flov, 
although  diverted  from  a  straight  line,  is  not  arrested,  and  it  does  not  appear  that 
there  is  any  loss  of  power  sustained  by  this  lilting  up  of  the  water,  when  at  rest, 
and  forcing  it  out  again. 

Captain  Simpson  :  If  the  engine  had  not  to  do  any  work  in  driving  the  water 
through,  the  vessel  might  be  propelled  without  any  engine  power.  At  any  rate 
that  is  my  idea  of  it,  that  the  vessel  takes  in  the  water.  If  she  takes  it  in  at  the  end, 
as  in  my  model  (Fig.  4  a),  the  water  flows  through  of  its  own  accord.  If  she  takes  it  in 
at  the  side  (Fig.  4  o),  the  water  will  not  flow  through  of  its  own  accord ;  she  has  to  take 
it  in  as  she  is  moving  rapidly  forward;  consequently,  the  water  must  have  the  velocity 
given  to  it  that  the  vessel  has,  and  the  vessel's  momentum  must  be  destroyed,  in 
giving  to  that  water,  that  velocity.  I  quite  believe  with  Admiral  Elliot,  thit 
the  power  that  is  due  is  as  the  cubes  of  the  speed,  certainly  with  the  turbine. 
"  This  imbalanced  pressure,"  according  to  Dr.  Robinson,  "  is  equal  to  the  weight 
"  of  a  coliunn  having  the  orifice  for  its  base,  and  twice  the  depth  under  the 
"  surface  of  the  water  in  the  tnmks  for  its  height.  This  measure  of  the  height 
"  may  seem  odd,  because,  if  the  orifice  were  shut,  the  pressure  on  it  is  the  weight 
"  of  a  column  reaching  from  the  surfece.  But  when  it  is  open,  the  water  issues 
"  with  nearly  the  velocity  acquired  by  falling  from  the  surface,  and  the  quantity 
"  of  motion  produced  is  that  of  a  columti  of  twice  this  length,  moving  with  this 
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*'  Telodty."  That  I  belieTe  to  be  the  result  in  this ;  that  the  reactioii  of  the  dis- 
charge is  simply  due  to  that  If  a  yessel  goes  at  ten  feet  a  second,  you  discharge 
jour  water  at  twenty  feet,  and  if  you  double  your  speed,  you  double  your  discharge. 
With  regard  to  the  fact,  that  the  ship  may  be  propelled  at  the  same  speed  at  which 
the  water  is  discharged,  if  that  is  not  proved,  it  is  a  thing  which  I  should  deny. 
I  belicTe,  as  soon  as  it  arrives  at  the  same  Telocity— in  fa^  it  ner^r  can  arriye  at 
the  same  Telocity — the  yessel's  speed  will  be  immediately  slackened,  becaiise  the 
moment  of  resistance  of  the  ship  will  be  greater  than  the  power. 

Admiral  Elliot  :  I  beliere  it  is  contrary  to  the  role  to  rise  again  else  I  could 
explain  that  at  once. 

The  Chairman  :  You  may  do  so. 

Admiral  Elliot  :  For  the  sake  of  argument  I  will  just  explain  igsin.  If  you 
acknowledge  that  the  power  that  is  obtained  is  entirely  by  reaction,  if  I  diselMurge  a 
oolimin  of  water  of  double  the  size  at  half  the  speed,  I  get  a  reaction  upon  a  largw 
area,  and  therefore  I  set  the  same  power.  It  is  a  column  of  water  discharged  at 
one  speed,  versus  another  column  of  water  at  another  speed,  the  reaction  in  both 
instances  being  a  certain  pressure  per  square  inch  upon  a  given  area.  It  comes 
to  the  same  thing,  that  you  would  get  the  same  reaction  in  both  instances,  and  that 
the  speed  of  the  ship,  as  I  said  just  now,  has  nothing  whatever  to  do  vrith  it.  It 
is  not  slip  nor  is  it  loss  of  power  at  all.  It  is  just  the  same  as  t^e  stem  chaser  of 
a  ship,  tne  gun  will  recoil  the  same,  and  so  the  water  wiU  do  exactly  the  same 
-work,  whether  the  vessel  is  ffoing  fifty  miles  an  hour,  or  whether  it  is  stationary. 

Captain  Simpson  :  I  thii^  I  mentioned  that  you  alter  the  size  of  the  nozzles. 
My  idea  in  altering  the  size  of  the  discbarge-pipes  was  this : — "  I  believe  that  if 
**  the  dischai^e-pipes  in  the  '  Waterwitch '  were  increased  to  four  times  their  pre- 
**  sent  area  of  3,845  square  inches,  the  result  would  be  nearly  as  follows,  that  the 
**  pressure  at  the  back  of  the  discharge-pipes  du/s  to  the  velocity  of  the  discharge, 
"  equal  to  the  speed  of  the  ship,  or  equal  to  fifteen  feet  per  second,  would  be  equal 
"  to  12,000  Ibs.'^ 

General  Boilsau,  B.E.,  F.B.S. :  If  I  may  be  permitted  to  make  one  observation  as 
a  landsman,  it  is  in  a  mechanical  point  of  view  that  I  do  so,  not  with  the  object  of 
calling  in  oueption  the  design  or  principle  which  Captain  Simpson  has  enunciated, 
because  I  do  not  quite  comprehend  the  explanation  which  he  nas  just  given  of  the 
water  entering  into  the  turbine.  The  question  that  I  would  wish  to  put,  is  likely  to 
illustrate  to  my  mind  and  satisfy  it  on  the  point  upon  which  there  appears  to  be  a 
difierence  of  opinion  between  Admiral  Elliot  and  Captain  Simpson.  One  says-Hmd 
I  think  with  considerable  truth  as  regards  the  mechanical  question — that  the  engine 
is  not  necessarily  the  agent  for  supplying  water  into  the  turbine,  because  the  pressure 
of  the  atmosphere  would  fill  up  any  quantity  of  water  that  might  be  taken  away,  sup- 
posing, of  course,  that  the  water  continued  in  contact  with  uie  sides  of  the  vessel, 
therefore  the  engine  power  is  not  necessary  to  fill  it.  If,  as  the  lecturer  says,  the 
engine  power  is  necessary,  and  that  the  vessel  going  through  the  water  with  a  certain 
velocity,  the  water  would  not  enter  through  uie  orifice  of  the  turbine,  might  I  ask 
in  case  of  a  shot-hole  being  made  in  the  side  of  a  ship  in  action,  and  the  ship  ia 
going  at  the  rate  of  fifteen  knots  an  hour,  would  the  water  enter  the  hole  P 

Captain  Simpson  :  Of  course  it  will. 

General  Boileau  :  Then  the  water  must  enter  here. 

Captain  Simpson  :  You  are  talking  of  taking  the  water  out  with  a  bucket,  or 
with  your  hand ;  and  in  that  case  you  make  yourself  the  engine  if  you  lift  the 
water  up. 

The  Chaibman  :  I  think  we  must  terminate  this  discussion,  because  we  shall  be 
getting  into  an  irregularity  in  asking  questions  after  the  lecturer  has  concluded,  par- 
tictilarly  when  we  have  got  another  subject  to  be  brought  forward.  I  believe,  what- 
ever our  opinions  mav  be,  we  must  be  grateful  and  thankful  to  the  Lecturer  for 
giving  us  this  description,  though  we  may  not  all  agree  with  what  he  has  said. 
There  are  some  points  in  which  I  dare  say  some  of  us  difier  from  him — ^at  any  rate 
we  all  feel  enlightened  by  what  he  has  said.  Every  invention  brought  before  us 
must  enlarge  our  ideas,  and  lead  the  way  to  other  improvements,  therefore  I 
think  we  are  very  much  obliged  to  Captun  Simpson  for  his  paper. 

Captain  Simpson  :  I  must  express  my  thanks  for  the  manner  in  which  you  have 
given  attention  to  my  explanations. 
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THE  SPAKOWSKT  MARINE  AND  ARMY  NIGHT  TELEGRAPH. 

By  Captain  H.  H.  Dorr. 

The  importance  of  a  reliable  and  simple  means  of  a  speedy  commnni- 
cation  at  night  between  vessels  and  military  stations,  is  too  well  known 
by  the  officers  of  both  branches  of  Her  Majesty's  service  to  require 
comment  here. 

In  presenting  the  Spakowshy  Signal  Light  to  yonr  notice,  I  do  not 
seek,  nor  do  I  desire  to  make  any  innovations  upon  the  code  recently 
adopted  by  the  Government,  but  simply  to  offer  a  powerful  auxiliary  to 
that  system  of  communication. 

The  instrument  which  produces  the  light,  weighs  about  7lb.  avoirdu- 
pois weight,  is  about  3ft.  in  length,  and  in  shape  resembles  closely  an 
ordinary  civic  mace,  the  resemblance  to  which  is  heightened  by  its 
being  made  of  brass.  Its  staff,  about  2in.  diameter,  is  a  hollow 
cylinder,  inside  which  is  fitted  a  piston  that  can  be  pressed  down  to 
two  separate  distances  in  the  cylinder,  but  which,  when  not  in  use,  is 
kept  in  the  upper  portion  by  a  strong  spiral  spring  in  the  lower  part 
of  the  cylinder  of  staff.  Immediately  over  the  top  of  the  piston,  and 
at  the  upper  part  of  the  cylinder,  is  a  projecting  nozzle  pipe  through 
which  the  air  finds  entrance  on  the  opening  of  a  valve  by  drawing  the 
piston  downwards.  The  upper  portion  of  the  cyhnder  is  now  full  of 
air,  which  will  be  driven  out  on  the  piston  being  released  by  the  ope- 
rator's hand,  and  being  forced  upward  by  the  spiral  spring  undenieath. 
In  the  upper  portion  of  the  instrument  is  a  cotton  wick,  kept  burning 
by  a  small  spirit-of-wine  lamp  fixed  in  the  head  of  the  mace-like  top. 
Opposite  to  the  small  flame  of  the  spirit-lamp  is  about  an  inch  of 
horizontally  fixed  brass  tubing  of  about  the  thickness  of  whip-cord, 
.  terminating  in  a  needle  point  from  another  piece  of  the  same  tubing- 
one  being  a  continuation  of  the  other — and  pointing  direct  at  the  spirit 
flame.  A  reservoir  in  the  head  of  the  instrument  contains  a  little  over 
half  a  pint  of  petroleum,  and  this  reservoir  is  connected  with  the  two 
small  pieces  of  tubing,  and  by  means  of  them  subsequently  with 
the  air  from  the  cyhnder  below.  The  piston  being  released,  is 
driven  upward  by  the  spring  underneath,  and  forces  the  air  through 
the  small  tubes  in  the  face  of  the  flame,  and  with  it  the  petroleum  in 
the  form  of  a  vapour.  The  result  of  this  is,  that  a  column  of  flame  of 
full  2^  inches  in  diameter,  darts  upwards  from  the  point  of  contact 
between  the  petroleum  vapour  and  the  flame  of  the  lamp,  and  this 
column  of  light  lasts  just  so  long  as  the  piston  is  moving  upwards 
again  to  its  normal  position  in  the  cylinder.  The  length  of  time 
during  which  the  colunm  of  light  is  shown,  depends  therefore,  upon 
the  length  to  which  the  piston  is  pressed  downwards  in  the  cylinder. 
Thus  a  2-inch  movement  of  the  piston  may  be  said,  to  give  a  short 
flash,  and  a  6-inch  movement  to  give  a  long  flash.    A  mechanical 
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catch  in  the  cylinder  warns  the  signalman  when  he  has  reached  the 
proper  distance  for  a  short  or  a  long  flash. 

This  light  may  be  worked  at  all  times,  during  high  wind  and  nun, 
the  flame  being  protected  from  these  elements  by  a  lantern,  which 
covers  the  top  of  the  lamp. 

Permit  me  to  briefly  enumerate  a  few  of  the  many  advantages  of 
this  light. 

Istly.  Its  ordinary  strength  and  brilliancy,  which,  without  the  aid  of 
a  reflector  or  lens,  is  many  times  more  powerful  than  any  light  hitherto 
known,  and  which,  by  the  application  of  oxygen  to  its  flame,  may  be 
made  more  brilliant  than  the  oxy-caldum  and  other  powerful  lights 
which  have  been  put  aside,  in  consequence  of  the  many  disadvantages 
attending  their  use. 

2ndly.  It  may  be  flashed  from  the  deck  or  masthead  of  a  vessel,  and 
seen  from  all  points  of  the  compass  at  the  same  instant.  For  instance, 
a  "  general  order"  from  the  Commander-in-chief  might  be  telegraphed 
from  the  masthead  of  the  flag-ship,  or  head-quarters  in  the  field,  and 
be  simultaneously  received  by  the  fleet,  or  the  several  divisions  of  an 
army. 

3rdly.  Its  simplicity  in  construction  and  mode  of  operation  will 
render  it  in  the  hands  of  any  person  endowed  with  ordinary  intelli- 
gence, a  safe  and  reliable  medium  of  communication  between  ships, 
armies,  coast-guard  stations,  and  railways. 

I  have  in  the  press  an  universal  code  of  night  signals  for  the  Mer- 
cantile Marine  (see  Appendix),  and  I  have  full  confidence  that  ere  lon^ 
(by  means  of  this  light),  signals  will  be  made  at  night,  and  understood 
by  vessels  of  all  nations. 

For  an  account  of  a  series  of  trials  recently  made  with  this  light  at 
Portsmouth,  I  beg  to  be  permitted  to  quote  from  the  London  Timesj  of 
the  10th  instant,  as  follows  : — 

Signal  Lights, 

A  series  of  experimental  trials  have  been  xavydf  at  Portsmouth  during  the  past 
^reek,  by  order  of  the  Admiralty,  with  a  ni^ht  signal-lamp  which  has  just  been  intro- 
duced into  this  country,  the  results  of  which  appear  to  promise  what  has  lon^  been 
wanted  to  perfect  the  nieht  telegraphic  system  of  her  Majesty's  fleete — a  certain  and 
nliable,  economical,  brilliant,  and  simply  working  flash-lieht.    The  liffht  referred  to 
M  baring  been  tried  at  Portsmouth  appears  to  possess  all  the  desired  qualities  as  a 
flwbing  signal  light.     It  has  been  introduced  to  the  notice  of  our  Admiralty  by  one 
of  the  inventors,  a  Captain  H.  H.  Doty,  and  it  is  so  far  well  known  that  it  b  now 
the  ngnal  light  of  the  Imperial  Navy  of  Bussia.    After  submitting  the  apparatus  to 
tiie  inspection  of  the  Board  at  Whitehall,  Captain  Doty  proceeded,  by  their  lord- 
•hips'  order,  to  Portamouth,  and  on  arriral  there  placed  himself  in  communi(»tion 
^h  Admiral  Sir  Thomas  Paaley,  Port  Admiral  and  Commander-in-Chief,  to  make 
^Rangementa  for  a  thorough  trial  of  his  light.    Sir  Thomas  Paaley  appointed  Captain 
Charles  Fellowes,  her  Maieety'a  ship  "  Duke  of  Wellington,"  and  Captain  James  O. 
2p<>denoueh,  her  Majesty  s  ship  "  Minotaur,'*  to  cany  out  the  trials  of  "  the  Spakowsky 
™ine  and  Army  Night  Telegraph,"  and  report  officially  upon  its  results.     On  the . 
nnt  nieht  of  the  trials,  signal&ng  was  carried  on  after  nine  p.m.  between  the  "  Duke 
of  Wduington,"  in  Portsmouth  harbour,  and  the  "  Minotaur,"  at  Spithead,  Captain 
^lowes  being  provided  with  a  Spakowsky  lamp  on  board  the  "  Duke,"  and  Captain 
^^oodenough  on  board  the  ''  Minotaur."    The  lights  read  and  repeated  the  signals 
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made  from  sldp  to  ship  with  extanordinaiy  deamess  and  quiokneu  to  the  openton, 
and  its  succeBs  as  a  "  light"  simply  and  without  regard  to  other  oonsiaentioiu, 
which  are  rightly  the  province  of  Captains  Fellowes  and  Goodenough  to  decide  upon, 
was  at  once  placed  beyond  a  doubt.    The  second  experiments  were  made  for  thepitt- 

gose  of  examining  some  of  the  smaller  details  connected  with  the  working  of  the 
ght,  and  were  made  in  the  presence  of  Admiral  Sir  Thomas  Pasley  and  other  officers, 
and  were  also  quite  satisfactory.  On  Monday  night  last  the  paddle  steam-tender 
"  Sprightly,"  Master-Commander  Allen,  steamed  out  of  Portsmouth  harbour  in  Uie 
midst  of  a  gale  of  wind  and  rain  until  outside  the  Kab  Xaffht-vessel,  seven  nautical 
miles  from  the  Spit-buoy,  and  when  there,  carried  on  rapicUy  and  freely  a  series  of 
signals  with  the  "  Minotaur"  frigate  at  Spithead,  again  proving  the  value  of  a  good 
light  to  the  new  code.  On  Tuesdav  nignt  Captain  Fellowes  and  Captain  Doty,  by 
permission  of  Lieutenant-Gheneral  Sir  G^rge  BuUer,  K.C.B.,  took  up  a  position  on 
the  ramparts  of  Fort  Southwick,  the  central  and  most  elevated  of  the  Portsdown 
line  of  forts,  and  from  there  signalled  for  upwards  of  an  hour  with  the  *'  Minotaur," 
Iving  at  Spithead.  A  dense  haze  lay  on  the  water  and  over  Portsmouth,  betireen 
tne  fort  and  the  frigate,  but  the  petroleum  lights  penetrated  through  ail,  anddeliTered 
and  received  theu*  messages  without  a  check.  It  is,  perhaps,  necessary  to  observe 
that  no  night  glasses  of  any  kind  were  allowed  to  be  used,  nor  were  they  required  in 
reading  a  signal.  The  cost  of  its  working  can  best  be  shown  by  an  experiment  made 
with  it  by  Captain  Fellowes,  who,  commencing  with  its  restrvoir  newly  filled  with 
petroleum  (a  little  over  half  a  pint),  flashed  1,470  long  and  1,460  short  flashes  before 
the  petroleum  gave  out.  This  would  average  about  400  words  telegraphed,  at  under  a 
shilling  cost.  This  cheapness  in  working  the  light,  and  also  in  its  purchase,  would 
seem  to  indicate  its  suitability  for  a  signal  light  for  the  mercantile  marine.  Supposing 
that  two  steamships  were  approaching  each  other  at  night,  and  the  commaiiders  ot 
each  wished  to  know  the  position  of  the  other's  helm,  the  long  and  short  flashes  of 
the  signal  light  could  at  once  ascertain  it  by  spelling  the  words  in  the  usual  manner, 
or  if  there  should  not  be  time  for  that,  to  let  the  short  flash  stand  for  the  short 
word,  and  the  long  flash  for  the  long  word— the  short  flash  for  "  port,"  and  the 
long  flash  for  "  starboard." 
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'he  following  code,  referred  to  as  being  in  the  Press,  which  has  been  brought 
out  to  conform  with,  and  as  an  auxihary  to,  the  CDmmercial  Code  of 
Signals,  will  explain  the  system  of  Flashes  as  they  were  exhibited  before 
the  meeting. — 30th  December^  1867-    H.  H.  D. 


DOTY'S 

UmBfiSAI  CODE  FOE  HGHT  SI&HAIS,  BT  THE  "SPAKOWSKT  n&HT." 
An  Auxiliary  to  the  "Commercial  Code  of  SignaLi." 

(Tie  Commerciai  Codt  hat  iten  aJopied  tj  tke  fr'mcifal  Govoiaunn  o/Eunft  and  Amtrka.) 
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PILOT 

This  "Night  Sioval  Light"  ia  easily  distingnished from  aU 
other  Lights  now  in  use :  it  presents  a  Coltunnar  Flame  of  great 
hrillianc3r,  which  ia  exhibited  in  Short  and  Long  Flashes ;  the 
Short  Flash  being  about  one  second  in  dnratioii,  and  the  Long 
Flash  aboat  three  seconds. 

I^IRKCTION-S. 

If  7on  wish  to  correspond  with  a  Tessel  or  Signal  Station,  yon 
will  first  note  the  letters  in  the  "  Commercial  Code/'  which 
may  indicate  whatyou  desire  to  say ;  then  proceed  to  flash  the 
Short  and  Long  Flashes  as  they  are  set  (m  this  Table)  until 
answered  \n  the  Vessel  or  Station  called. 

Gall— A  oontinned  snooession  of  Flashes 


ill  ill  ill 


Answer— A  number  of  Long  Flashes    -      -       - 
When  answered,  make  the  Flashes  as  th«y  are  set  in  the 
Alphabetical  Column  opposite  the  letters  you  may  employ. 

Bxampte     -   ill  (L)  llll  (R)  III  (S) 

Keep  a  lK>ok-cmt  for  a  iaght-(8ee  Ommsrctai  CKkU). 

Yes— Three  Long  Flashes ||| 

No— One  Short,  Two  Long,  and  One  Short     -       -       -      |||| 

Repeat— (Bepeat  your  Signals)       -       -  -      llll   llll 

■top Ill   III 

PllOt-CaUforaPaot,FourLong |||| 

Answer— Pilot's  Answer         -       -       -       '       III   111   III 

To  ATOld  Collision— On  sighting  a  Tessel  dangerously 
near,  without  being  able  to  make  out  her  course,  flash— 


Onr  Helm  is  Port— Continued  Short  Flashes 


lUIIII 


Diitingniihiiiff 
Lettan 

To     denote     the 
Nationality  of  the 
Vessel  making  the 
Signal,  always  to 
be  given  before  the 
name  of  theVessel. 
and  to  be  followed 
by   a  number   of 
quick  Bh«>rt  Flash- 
es, bflfore  flashing 
the  letters  for  the 
Name. 
E— ^gland 
F— France 
R— Russia 
p— Prussia 
U— United  States 
l-Italy 
A— Austria 
T— Turk«y 
S— Spain 
PL— Portugal 
BM— Belgium 
Q— Deimuurk 
H— Holland 
N— Norway 
SN— Sweden 
B— Brazil 
PU~Fera 
C-ChiU 
Q— Greece 


Onr  Helm  is  Starboard— Ditto  Short  and  Long  1 1   1 1   1 1 
Distress— Alternately  Three  Long  and  ||  l  1 1 1 

Three  Short  Flashes     .       -       |M    |||   |||   ||| 

N.R— The  above  simple  "Code"  may  always  be  relied  upon  Yxj  obsenring  the 

following 

BULE.— The  Flashes  for  the  first  letter  should  be  repeated  two  or  three  times 
before  proceeding  to  Flash  the  second  letter,  which  latter  should  (in  like 
manner)  be  repeated  two  or  three  times  before  Flashing  the  next,  ha. 

An  intervalof  six  or  eight  seconds  should  ellipse  between  the  Flashes  for  each  letter. 

H.  H.  DOTY. 
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•  Vol.  XI.  1868.  Appendix. 


PROCEEDINGS  OF  THE  THIRTY-SEVENTH  ANNIVER- 
SARY  MEETING. 


The  Thibty-Seventh  Annivebsaby  Meeting  of  the  Members  was 
held  in  the  Theatre  of  the  Institution,  on  Saturday,  the  7th  March, 
1868. 

Major-Oeneral  the  Right  Hon.  Sir  Henry  K.  Storks,  G.C.B.,  G.C.M.G., 
ComptrolTer-in-Ohief,  War  Office,  in  the  Chair. 

I.  The  Secretary  read  the  Notice  convening  the  Meeting. 

II.  The  Minutes  of  the  Proceedings  of  the  Thirty-sixth  Anniversary 
Meeting  were  read. 

ni.  The  Annual  Report  of  the  Council  was  read  as  follows : 

1.  The  Council  have  the  pleasure  of  submitting  their  Thirty- 
seventh  Annual  Report. 

Members. 

2.  One  hundred  and  forty-one  Members  joined  the  Institution 
daring  the  past  year.  The  Council  regret  to  record  the  loss  by  death 
of  ninety-three,  and  by  withdrawal  of  sixty-three.  The  names  of 
fifty-three  Members  have  been  struck  off  the  lists  in  consequence  of 
the  non-payment  of  their  subscriptions  due  for  two  years  and 
upwards,  notwithstanding  repeated  applications.  A  detailed  state- 
ment of  the  changes  in  the  list  of  Members,  and  a  tabular  analvsis 
of  the  past  and  present  state  of  the  Institution,  will  be  found  on 
pages  12  and  13. 

Finance. 

3.  The  usual  Abstract  of  the  Accounts  for  the  Year,  as  audited 
on  the  29th  January,  will  be  found  on  the  following  page. 

In  consequence  of  the  large  expenditure  on  the  Journal,  and  in 
making  arrangements  for  the  protection  of  the  building  against  fire, 
besides  certain  expenses  for  repairs,  &c.,  the  expenditure  has  exceeded 
the  income,  the  balance  of  £53  6«.  lid.  at  the  Bankers'  being  a  portion 
of  the  Life  Subscriptions  which  have  since  been  invested. 

VOL.  XI.  B 
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Estimate  op  Probable  Receipts  and  Expenditure  for  1868. 


KXPBNDITUBfl. 

Amount. 

Beoeifts. 

Amount. 

£ 

9. 

d. 

£ 

9, 

il 

Seer«tary'8  Salary  and  Lodg- 

Annual Sabscriptiofts : 

ing  allowance  .. 

300 

0 

0 

£       8, 

d. 

Libimrian's  Salary 

100 

0 

0 

At  10«. 

..560    0 

0 

Aeeonntant'8  „  .. 

100 

0 

0 

AWre 

..1,840    0 

0 

Clerk'B 

62 

0 

0 

—   2,400 

0 

0 

fiervants'  Wages  . . 

400 

0 

0 

Entrance  Fees 

.       150 

0 

0 

IMito    Clothing 

60 

0 

0 

Dividends  and  Interest 

..       200 

0 

0 

Iimiance 

20 

5 

0 

Sftleof  Joumala  .. 

80 

0 

0 

Feel         

Lighting 

55 
45 

0 
0 

0 
0 

£2,880 

0 

0 

Ground  Rent 

205 

0 

0 

Grant  from  Goyemment 

.       600 

0 

0 

ABmaityto  Sergeant  Pitt, 

late  Porter 

20 

0 

0 

Anened  Taxes  k  Income  Tax  100 

0 

0 

Pariah  and  Water  Rates, 

including  half-year   for 

1867 

150 

0 

0 

Artificers,  Repairs,  &c.  . . 

150 

0 

0 

Libiary     .. 

JonmalB 

150 
700 

0 
0 

0 
0 

Poitagejthereof  .. 

145 

0 

0 

MuBeom 

150 

0 

0 

Topographical  Room 

5 

0 

0 

Adrertisements  ..    , 

50 

0 

0 

Leetures   .. 

50 

0 

0 

Printing   Annual    Report 

and  List  of  Members  . . 

90 

0 

0 

Printing  Circulars  &  Sta- 

tionery   

90 

0 

0 

Poetage 

Sundries 

45 
45 

0 

0 

0 

0 

Balance 

152  15 

0 

Total.. 

ToUl..         ..£8,430 

0 

0 

.  £8,430 

0 

0 

Life  Subscriptions. 

4.  £208  were  received  during  the  year  1867,  and  there  was  a  balance 
of  £36  at  the  end  of  1866,  making  a  total  of  £244.  Of  this  sum,  £104 
were  invested  in  Three  per  Cent.  Consols  during  1867,  and  £140  (the 
balance)  since  1st  January,  1868. 

Capital  Account. 

5.  The  funded  property  of  the  Institution  was  £5,485  19«.  3<1  on  the 
Ist  of  January,  1867.  £246  IL^.  lid.  were  added  during  that  year, 
making  a  total  of  £5,732  11*.  2rf.  on  the  Ist  January,  1868,  since 
which  date  £151  lis.  2d.  have  been  added,  making  the  total  at  the 
present  time,  £5,884  2^.  4(/. 
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Lease  of  the  Premises. 

6.  The  arrangement  for  the  approaches  to  the  Thames  Embank- 
ment being  still  incomplete,  the  Council  are  unable  to  give  the 
Members  any  definite  information  on  this  subject.  There  appears 
little  probability  that  any  change  will  be  made  during  the  present  year. 

Lectures  and  Journal. 

7.  To  those  Officers  and  Gentlemen  who  by  their  Lectures  and  Paper* 
during  the  past  Session  so  ably  contributed  to  the  advancement  and 
diffusion  of  professional  knowledge,  the  Council  tender  their  best 
thanks. 

A  glance  at  the  contents  of  Vol.  XL  of  the  Journal,  will  shew  bow 
numerous  and  varied  were  the  subjects  discussed  in  the  Theatre  of  the 
Institution.  That  Volume  exceeds  those  of  any  former  years  in 
the  amoimt  of  its  matter  and  the  number  of  its  iUustrationa.  The 
Council  have  in  consequence  spent  on  the  Journal  a  larger  sum  than 
usual,  larger  perhaps  than  the  state  of  the  finances  of  the  Institution 
might  appear  to  warrant.  They  do  not,  however,  regret  that  expen- 
diture, being  firmly  convinced  that  the  objects  of  the  Institution  are 
best  promoted,  and  its  advantages  most  widely  extended,  by  the 
circulation  of  carefully  edited  and  Uberally  illustrated  Papers  and  Dis- 
cussions. 

These  facts  induce  the  Council  to  hope  that  the  Journal  may 
receive  from  the  two  Services,  as  also  from  the  general  public,  a»n- 
tinued  and  increased  support. 

Library. 

8.  In  the  selection  of  books  for  purchase,  no  work  of  professional 
interest  has,  it  is  believed,  been  overlooked. 

Among  the  valuable  donations  to  the  Library  may  be  mentioned— 

The  Russian  Military  Journal,  presented  by  the  Minister-at-War 
at  St.Petersburgh ;  two  Military  Works  from  the  Prussian  Government; 
one  from  that  of  the  United  States,  and  one  from  that  of  the  Nether- 
lands. The  Italian  Minister-at-War  has  presented  two  additional 
volumes  of  the  Giarnale  Militare  and  the  AnnuarxQ  MUttare  ;  the 
Swedish  (Jovemment,  their  Journal  of  the  MiUtary  Sciences  for  the 
years  1864  and  1865.  The  exchange  of  Journals  with  the  French  and 
Austrian  Governments  has  been  continued. 

The  Secretaries  of  State  for  War,  and  for  India,  and  the  Lords 
Commissioners  of  the  Admiralty,  have  kindly  consented  to  supply  for 
the  Library  of  the  Institution  all  Blue  Books  of  interest  relating  to 
Naval  and  MiHtary  matters.  The  first -named  Minister  has  forwarded 
a  large  number  of  Photographs,  in  continuation  of  the  series  presented 
last  year,  and  of  the  Breech-loading  Rifles  submitted  to  Govern- 
ment for  competition,  as  well  as  Lithographic  Plates  of  articles  manu- 
factured at  the  Royal  Arsenal,  Woolwich. 

The  Lords  of  the  Admiralty  have  granted  a  copy  of  all  the  Circulars 
issued  by  that  Department  for  the  years  1865-66-67,  with  instructions 
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that  they  are  to  be  supplied  for  the  fature.  The  Naval  Members  of 
the  Institution  will  find  these  of  much  value  for  reference. 

Through  the  kindness  of  the  Lord  Chancellor,  an  exchange  of  the 
Journal  smce  its  first  publication,  for  the  Senes  of  Spe^cations  of 
Patents  of  Firearms  from  1617  to  1863  inclusive,  has  been  effected 
with  the  Commissioners  of  Patents.  These  Specifications  have  been 
bound  in  forty  volumes,  and  form  a  valuable  suldition  to  the  Library. 

The  Committee  of  the  United  Service  Club  have  presented  a  copy 
of  the  London  Gazette^  from  1687  to  1701,  and  from  1772  to  1796 ;  and 
Major-General  Black,  R.A.,  (Madras,)  tiie  Madras  Artillery  Records, 
from  1838  to  1862,  bound  in  seventeen  volumes. 

The  Library  now  contains  13,800  volumes. 

Topographical  Depabtbient. 

9.  The  utility  of  this  department  has  much  increased,  as  evidenced 
by  the  fact  that  more  frequent  reference  is  made  by  Members  to  the 
valuable  collection  of  Maps,  Charts,  and  Plans. 

The  Secretary  of  State  for  War  has  presented  the  Institution  with 
the  compilation  entitled,  "Routes  in  Abyssinia,"  together  with  the 
Maps  relating  thereto,  executed  at  the  Topographical  Department  of 
the  War  OflBce.  These  and  other  Maps  of  the  country  have  been  hung 
up  on  the  walls  in  the  Topographical  Room,  and  the  position  of  tho 
expeditionary  force  marked  off  as  usual  from  time  to  time  for  the 
convenience  of  the  Members.  J'orty-three  Books  and  Charte  have 
been  received  from  the  Admiralty. 

The  Belgian  Minister-at-War  has  forwarded  three  sheets  of  the 
Topogi-aphical  Map  of  Belgium,  for  which  the  Council  have  expressed 
their  thanks. 

Captain  Hope,  R.N.,  has  presented  Pour  Maps  of  portions  of  New 
Zealand ;  and  Major  Wright,  A.D.C.  to  General  von  Moltke,  a  valuable 
Series  of  Plans  (twenty-three  in  number)  of  the  Battle-fields  of  the 
late  War  in  Germany,  together  with  the  first  two  parts  of  the  official 
work  on  the  campaign. 

Major  Wright  had  previously  been  elected  an  Honorary  Member 
of  the  Institution. 

Museum. 

10.  Tlie  following  additions  by  presentation  to  the  Museum  require 
special  notice : — Prom  the  Secretary  of  State  for  War,  a  series  of 
common  shell,  whole,  and  in  section,  for  the  9,  8,  and  7-inch  muzzle 
loading  guns;  specimens  of  double  shell,  whole  and  in  section;  of 
shell,  whole  and  in  section,  for  the  64-pounder ;  and  of  9,  8,  and  7-inch 
Palliser  chilled  shell,  with  specimens  of  castings,  chilled  and  in  sand : 
from  the  proprietors,  the  Cockran  breech-loading  rifle :  from  Major- 
General  Sir  Vincent, Eyre,  K.C.S.I.,  a  coat  of  quilted  armour,  taken  in 
action  from  Koer  Sing,  the  famous  Rajpoot  Chief  of  Jugdeespoor : 
from  Captain  Trotter,  three  topographical  models,  two  of  which, — the 
celebrated  pass  of  the  Simplon,  and  the  city  of  Geneva  with  the  old 
fortifications,  are  of  much  interest. 
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The  foUoiviDg  additions  have  been  made  by  purchase — Specimens 
of  breech-loading  rifles,  viz. :  the  Burton,  Albini  Braendlin,  Montsfoim 
and  Selwyn,  Henry,  Fosbery,  and  Chassepdt.  The  collection  of 
breech-loaders  in  the  Museum  now  numbers  forty-nine  different 
patterns.  Aquarter-size  model  of  a  10-inch  Woolwich  gun  has  been 
added  to  the  other  models  of  heavy  ordnance. 

A  complete  list  of  the  additions  to  the  various  departments  will  be 
found  in  the  Appendix  to  Vol.  XI.  of  the  Journal. 

By  the  Mna  assistance  of  Colonel  Walker,  Military  Attache  to  the 
British  Emba^ssy  at  Berlin,  the  Council  have  secured  a  correct  and 
w.ell-executed  copy  of  the  model  of  "  The  Battle-field  of  Koniggratz," 
which  was  completed  last  year  under  the  superintendence  of  the 
Pmssian  War  Department.  The  horizontal  scale  of  the  model 
is  yi^Vbtt^  *^®  vertical  77^.  The  positions  of  the  contending  armies 
will  be  marked  out  as  soon  as  all  the  official  accounts  of  the  battle 
have  been  published.  The  CouKcn.  congratulate  the  Members  on  this 
valuable  acquisition  to  the  Model  Boom  of  the  Institution. 

The  thanks  of  the  Council  have  been  tendered  to  the  Secretaries 
of  State  for  War  and  for  India,  and  to  the  Lords  of  the  Admiralty, 
for  their  respective  contributions  to  the  Institution. 

CoRRESPONDma  Members. 

11.  The  number  of  Corresponding  Members  on  the  1st  Januaiy, 
1868,  was  213,  as  compared  with  218  on  the  1st  Januaiy,  IBi^, 
The  Council  would  again  suggest,  that  in  each  Regiment  and  Ship 
in  which  there  is  no  Corresponding  Member,  one  of  the  Members 
of  the  Institution  should  volunteer  his  services  to  fill  that  post. 

Conclusion. 

12.  The  Council  observe  with  regret  a  decrease  of  sixty-eight  in 
the  number  of  the  Members  during  the  past  year.  The  income  of  the 
Institution  has  not  suffered  up  to  the  present  time ;  but  the  Council 
feel  that  they  have  only  as  yet  obtained  the  suppoil  of  a  small  pro- 
portion of  the  officers  of  both  services  who  might  reasonably  be 
expected  to  join  the  Institution.  They  have  had  under  their  anxious 
consideration  various  schemes  for  adding  to  its  utility  and  increasing 
its  popularity.  They  hope  to  be  able  to  report  further  on  this 
subject  at  the  next  Annual  General  Meeting.  In  the  meantime  they 
invite  the  hearty  co-operation  of  individual  Members  who  may  do 
good  service  by  making  known  as  widely  as  possible  the  objects  and 
advantages  of  the  InstituticHL 

General  The  Hon.  Sir  Edward  Gust,  G.C.L.,  K.C.H.— 

Bir  "Relay  Storks  and  Gentlemen.  The  dtitj  that  has  been  aangned  me  to 
petftmn  is  to  more :— « 

"That  the  Beport  now  read  he  adopted  and  printed  for  droalatioa among tiie 
Members." 
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The  fint  matter  that  comes  before  us  for  ohserration  is  not  a  Tery  mtif jiog  one, 
yjz,,  a  diminution  in  the  number  of  Members.  Why  it  shoula  naye  ocrarred 
to  the  extent  it  has  done,  seems  to  me  to  be  rather  inezpUoaUe.  At  all  eTents, 
the  drcumstanoe  ought  to  be  a  further  inducement  to  us  to  esert  ourselTee  among 
our  fnaadBy  our  joung  friends  especially,  to  endeaTOur  to  get  them  to  join  the 
Inititution.  The  next  paragraph  in  the  Beport  to  which  I  would  call  attention,  is 
one  that  is  also  not  very  fayourable,  yiz.,  the  state  of  the  flnanoee.  However,  I  am 
told,  that  that  is  to  a  certain  extent  to  be  explained  by  the  additional  ei^nse 
which  has  been  incurred  in  connection  with  the  Joumai,  and  other  matters  that 
are  named  in  the  Beport  I  would  here  especially  allude  to  tbe  Journal,  because 
I  do  not  think  that  the  expense,  as  incurrod  by  the  Institution,  bean  anything 
lib  a  nroportion  to  the  value  of  the  Jammal  to  the  public.  (Hear,  hear.)  It  is 
not  only  the  papers  that  are  read,  and  which  are  drawn  up  with  admirable  abiUl^, 
bat  it  is  the  discussionB  which  frequent^  follow  the  reading  of  the  papers,  which 
gire  so  much  value  to  tbe  Journal.  The  discussions  veiy  much  illustrate  the  paper 
read,  and  bring  out  information  that  may  be  of  fpreat  advantage  hereaxfcer ; 
and  the  Jommal,  as  a  record  of  what  has  been  intro&eed  in  militwy  and  naval 
i^enoe,  may  prove  of  great  service  when  vre  oome  to  test  the  question  of  the 
priority  of  any  given  invention.  There  is  no  otiksr  mode  existing  that  I  know  of 
vhidi  provides  for  this ;  and  this  prevents  our  discussions  bdng  idle  and 
pcofitless  ones.  With  refevence  to  the  Journal  of  last  year,  my  attention  was 
attracted  to  a  paper  by  Mig'or  Fosbeiy,  on  the  nmbe3^ah  CSampsign.  I  am  aabamed 
to  confess  that  I  was  ignorant  of  the  name  of  tl^  UiBAMylah  Campsign  until  I 
began  to  read  that  j^Kper.  I  see  that  Major  Eosbeiy,  wlio  is  one  of  Uie  gallmt 
possessors  of  the  Victoria  Cross,  makes  an  apology  for  introducing  a  campaign  that 
might  be  so  little  known.  It  is  the  advantage  of  the  Journal  that  it  perpetuates  a 
record  of  these  minor  events,  but  which  are  really  of  great  importance  to  militaxy 
history.  It  reminds  me  of  an  instance  that  occurred  to  myself  lately,  in  con- 
nection with  my  own  pursuit  in  vrritinff  the  Lives  of  the  peat  campaigners  of  former 
days.  I  was  engaged  witb  Field-Marsnal  Schomberg's  Cbmpaiffns,  and  I  could  not 
flni  in  any  En^^h  history  notice  of  a  campaign  in  which.  Marshal  Sohomberg 
acted  in  command  of  English  troops,  who  behaved  with  such  great  distinotioii, 
as  to  make  us  really  proud  of  them.  The  first  notice  that  I  got  of  it,  was  in 
ooiiTersation  with  a  foreign  gentleman,  who  lent  me  a  Portuguese  history.  I  also 
found  that  another  foreigner,  a  celebrated  man,  Qeneral  Dumouriez,  who  had  been 
long  resident  in  England,  had  written  an  account  of  this  campaign  in  which  English 
troops  had  so  distinguished  themselves,  but  it  had  sUpped  altogether  out  of  English 
histtty,  and  I  was  obliged  to  collate  the  facts  from  tire  State  Aper  Office.  In  the 
prodigality  of  our  glory,  there  seems  little  disposition  or  care  to  preserve  the  records 
of  these  little  wars.  It  was,  however,  an  exceedingly  remarkable  one.  It  lasted 
five  or  six  years,  and  took  ^|Ace  just  at  the  close  of  the  Commonwealth,  and  at  the 
time  of  the  Bestoration  of  Charles  II.  To  sudi  an  extent  did  oar  national  reputa- 
tion gain  by  those  campaigns,  that  have  been  so  little  recorded  by  ourselves,  that 
I  may  allude  to  a  circumstance,  and  rather  a  comical  one,  which  may  interest  you. 
The  English  were  so  suooessAil  in  the  south,  and  the  Portuguese  so  imsuocesBfal 
in  the  north,  that  a  happy  idea  struck  the  Portuguese  Commander  in  the  north. 
He  fat  Us  soldiers  into  scarlet  flannel,  in  order  tint  they  might  appear  to  be 
Britirii  troops,  and  I  am  happy  to  say  that  the  raas  sneeeedad.  The  %Muards, 
under  the  apprehension  of  an  assault  from  the  British,  gave  up  tiie  post. 

I  will  not  further  allude  to  any  part  of  the  Baport,  except  to  one  ^aa^ph, 
which  aibrds  us  some  comfort  undor  the  loss  of  Members,  and  the  diminution  of 
finances.  I  am  glad  to  observe  that  we  do  not  lose  the  kindnepi  d  our  friends ; 
the  gifts  that  have  been  made  to  us  bv  persons  in  antiiority.  Naval  and  Military, 
and  the  assistance  given  to  us  by  others  in  contributing  to  the  Museum  and 
Idbrsry  is  a  gratifying  circumstance,  as  showing  that  this  Institution  is  held  in  high 
estimation,  and  that  it  will  continue  to  prosper. 

Commander  Golokb,  RN. — 
I  have  very  much  pleasure  in  seconding  the  resolution.    I  myself  do  not  think 


ihat  we  ne0d  %e  very  mnch  rarprised  at  the  diminution  of  Members,  beosuse  we 
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must  reooUeot  that  there  has  been  a  tightness  in  the  money  market  this  year,  and 
prospective  Members  have  no  doubt  suffered  like  eyerjbody  else ;  the  small  sub- 
scription also,  small  as  it  is,  affects  the  pockets  of  many  men  who  would  be  glad  to 
become  Members  of  the  Institution.  In  speaking  of  the  Lectures  and  the  Jtmnul^ 
I  think  that  the  publication  of  the  Journal,  in  one  way  affects  the  joining  of  Memboii 
because  existing  Members  lend  the  JounuU  to  their  mends;  and  these  saj, "  Itisno 
use  our  belonging  to  the  Institution,  we  can  get  all  the  information  we  want  fron 
the  Journal"  At  the  same  time  the  Journal  has  the  effect  of  raising  the  status  of  the 
Institution  generally,  not  only  in  England,  but  abroad.  I  hare  oonununicatirat 
from  time  to  time  with  Foreign  OiBoers,  especially  of  lat«,  and  I  have  been  quite  vat* 
prised  to  see  what  a  yery  high  standing  the  Journal  ot  this  Institution  enjoys  abroid. 
A  curious  circumstance  came  under  my  notice  recently,  riz.,  that  papers  puUi»led 
in  the  Journal  of  this  Institution  are  translated  into  foreign  languages,  and  are  being 
sold  on  the  continent  in  the  form  of  separate  pamphlets.  No  doubt  the  publishen 
make  a  good  thing  of  it.  This  fact  shows  the  value  of  the  Journal^  and  the  gnit 
standing  that  the  Institution  has  gained.  As  regards  the  lectures  and  diaeusnons,! 
have  been  a  constant  attendant  at  them,  and  one  thing  has  struck  me  fortnbly  of  IbH 
years,  yi«.,  the  increased  value  of  the  discossions.  Members  recently  have  been  ii 
the  habit  of  preparing  themselves  better  for  the  discussions  than  they  did  when  I 
first  joined  the  Institution.  The  consequence  is,  that  at  these  discussions  we  get  i 
number  of  most  valuable  remarks, — ^remarks  which  you  can  carry  away,  and  Uiiik 
over  afterwards.  I  think  it  also  speaks  well  for  the  Institution,  that  a  collection  d 
breech-loadinf  rifles  should  have  been  so  well  got  together  and  also  so  well  lookei 
after :  the  collection  is  really  a  most  valuable  one ;  and  you  seldom  come  in« 
the  Museum  without  seeing  a  crowd  of  inquiring  minds  surrounding  the  glass  casei 
in  which  the  rifles  are  kept,  and  inspecting  them  carefully.  I  wiU  not  make  aij 
further  remarks,  but  will  conclude  by  seconding  the  resolution. 

The  Motion  was  put  from  the  Chair  and  carried  unanimously. 

The  names  of  the  eight  Members  retiring  from  the  CJoundl  by 
rotation,  were  read  as  follows : — 

Captain  E.  Facee,  late  Royal  Horse  Lieut -Colonel  J.  H.   Lb   CouTKrii 

Guards.  Coldstream  Guards. 

Captain  H.  W.  Tyleb,  late  Royal  Captain  R.  Hall,  R.N. 

Engineers.  W.  F.  Hiogins,  Esq. 

Rear- Admiral  Sir  John  C.  D.  Hay,  Rear-Admiral  B.  G.  Fakbhawe. 

Bart.,  M.P. 
Lieut-Colonel  A.  C,  Cooke,  Royal 

Engrineers,  C.B. 

Major-Gteneral  the  Right  Hon.  F.  Pluxket  Dunne,  M.P. — 

General  Storks,  My  Lords  and  Gentlemen.  I  have  been  entrusted  with  • 
motion  which  I  am  sure  you  will  all  agree  to.    It  is  : — 

"  That  the  thanks  of  this  Meeting  be  given  to  the  Members  of  the  Council  wbo 
retire  by  rotation,  and  that  the  following  Members  be  elected  to  fill  the  vacandes .— 

Rear- Admiral  Sir  John  C. 

Hay,  Bart,  M.P. 
lieut-Colonel  A.  C.  Cooks, 


B«^  Engineers. 
W.  P.  H10GIN8,  Esq. 
John  Basbow,  Esq.,  F.B.S. 


Colonel  H.  F.  PoireoirBT,  Gifut- 
y  dier  Guards. 

"D^  «i^f:««     Rear- Admiral  A.  C.  Key,  C.B. 
R^-clect,on.    Miyor  G.  H.  A.  Fobbb,  RA. 

Captain  J.  D.  Macquesk. 


And  that  the  following  names  be  adopted,  from  which  to  select  in  the  event  of 
vacancies  occurring  in  the  Council : — 

Captain  Lord  Fbedebiok  H.  Kebh,  R.N.      Lieut-Colonel  The  Hon.  E.  L«G«1, 
Captain  H.  W.  Tyler,  kte  Royal  Engineers.       Coldstream  Guards." 

Without  the  exertions  of  the  Members  of  the  Council,  you  could  not  have  thit 
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efficiency  in  the  Institution  which  has  increasingly  noarked  its  career  for  many  years 
past,  unless  you  paid  for  it  in  some  way  Tery  seriously  indeed.  I  think  you  haye 
had  a  most  satisfactory  explanation  from  the  gallant  Officer  who  seconded  the  first 
Besolntion,  that  taking  it  alto^ther,  there  is  nothing  more  in  the  statements  of 
the  Beport  than  may  he  attnbntahle  to  those  alterations  which  will  happen  witii 
all  Societies  as  with  indiyiduals.  There  are  two  points  tiiat  haye  not  been 
mentioned,  which  I  will  just  say  a  word  upon.  One  is  the  Topographical  Depart* 
ment.  That  has  been  greatly  improyed.  A  few  years  ago,  sucn  a  Department 
did  not  exist  in  the  Society ;  now  it  seems  to  be  becoming  a  most  useful  part  of 
the  Institution.  The  other  point  is  "  the  Corresponding  Members."  I  belieye  if  the 
system  of  Corresponding  Members  were  to  be  extended,  it  would  proye  of  great 
utility.  Small  plans  of  positions,  and  of  the  contour  of  the  country  in  distant  knds 
in  wMch  military  men  are  employed,  would  be  of  ereat  serrico.  Take  Abyssinia 
for  instance ;  if  some  of  our  Officers  had  been  in  wat  country,  how  closely  eyery 
plan  or  position  of  theirs  would  haye  been  looked  into.  I  think  we  ought  to 
impress  upon  the  Officers  of  the  Two  Seryices  the  necessity  and  the  adyantage  of 
sending  home  eyen  the  slightest  plans  and  sketches  that  can  be  made.  WheneFer 
I  haye  had  the  opportunity  of  addressing  the  Members  of  this  Institution,  I 
haye  always  pointed  out  the  yalue  of  this  practice.  It  is  stated  that  the  Anny 
is  to  be  filled  with  highly  educated  men.  I  hope  that  we  shall  see  more  of  these 
men  in  the  army ;  at  present  I  confess  I  am  disappointed  that  our  highly  educated 
young  men  haye  not  ioined  the  Army  in  the  numbers  that  I  expected  they  would 
do.    I  will  conclude  by  moying  the  Besolution  that  I  haye  read. 

Admiral  Sir  E.  Belcher,  K.C.B.— 

I  have  great  pleasure  in  seconding  this  motion.  I  do  not  know  that  I  can  add 
anything  to  what  the  gallant  moyer  has  said,  except  tliut  the  Public  Offices 
shoidd  giye  us  copies  of  uie  military  and  naval  records  that  they  recciye.  I  think 
we  arc  more  likely  to  get  them  in  that  manner  than  from  Officers  thcmselyes. 

The  Motion  was  put  from  the  Chair  and  carried  mianimouBly. 

Lieut.-Colonel  Gosset,  R.E. — 

Sir, — When  funds  have  to  be  expended,  it  is  right  and  proper,  towards  those 
ffentlcmcn  who  have  the  control  of  the  expenditure,  and  towards  the  Members  of 
Sie  Institution,  that  the  most  rigid  scrutiny  should  be  exercised,  and  thai  the 
accounts  should  be  audited  with  the  greatest  precision.  The  duties  of  an  auditor 
are  not  particularly  agreeable ;  they  are  rather  of  a  troublesome  character,  and 
require  care.  They  are,  however,  most  valuable  and  important  duties,  and  it  is  but 
right  and  proper  that  they  should  be  duly  recognized  and  acknowledged.  I 
have  therefore  the  honour  to  move — 

''  Tliat  the  thanks  of  this  Meeting  be  given  to  the  auditors  for  their  valuable 
seryices,  and  that  the  following  gentlemen  be  elected  for  the  ensuing  year : — 

H.  F.  DowNES,  Esq.,  for  Re-election. 
Thomas  Smith,  Bsq. 
Captain  J.  E.  A.  Dolbt/' 

Montague  Chambers,  Esq.,  Q.C.,  M.P. — 

I  rise  with  very  great  pleasure  to  second  this  resolution,  by  the  permission  and 
direction  of  the  Council.  These  words  I  utter,  because  probably  I  am  little  known 
to  many  of  the  veterans  and  to  but  few  of  the  younger  officers  here  present. 
The  only  apology  I  can  make  is  this,  that  from  my  earliest  youth  I  have  had  an 
attachment  to  me  two  Services.  My  ooimections  and  relationships  have  blended  all 
my  ideas  with  their  prosperity  ;  and  I  have  been  for  some  time  a  Member  of  this 
great,  rising,  and  national  Institution.  When  I  had  the  pleasure,  upon  a  former 
occasion,  of  addressing  a  similar  Meeting,  I  suggested  that  we  had  begun,  as  all 
great  institutions,  if  they  intend  to  prosper,  should  begin.  Wo  began  with  modfsty, 
we  began  with  resolution,  we  began  with  determination  by  our  own  exertions  if  pos- 
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sible,  to  aohiere  sucoesB.  Suocess  we  hare  achiered,  but  we  have  not  reaebed  tbe 
reiT  pinnaelo  of  our  greatness ;  there  ia  still  much  io  be  done.  I  have  listened 
with  the  deepest  interest  to  the  observations  that  have  been  made  with 
Toference  to  the  Beport  that  has  been  prjBsented  to«daj.  It  is  not  altMlher 
&rouzable,  yet  we  may  not  be  without  hope*  that  that  which  occurs  to-day  wiS  give 
a  new  sest  to  those  who  are  Members  of  tiie  Institution,  and  be  a  great  indnoeBoent 
to  others,  who  hear  how  we  ore  getting  on,  to  become  Members.  It  ought  to  be 
an  Institution  which  eveiy  Officer,  Nayid  and  Military,  should  straggle,  if  poesiblei,  to 
support  in  every  possible  way.  Now,  there  is  one  subject  that  I  think  is  very  fissdy 
dpropos  to  the  motion  that  I  second  $  I  mean  the  subject  of  finances.  Some  obser* 
rations  have  been  made  with  reference  to  what  is  called  "  the  tightness  of  the 
money  mariEct,"  and  it  is  imd  that  even  we  have  been  afSocted  by  it,  in  oonseoDenoe 
of  subscriptions  not  coming  in  so  readily  as  might  have  been  expected,  a&d  new 
Bubscriben  not  being  obtained.  I  hope  \he  eSbot  has  not  gone  so  fisr,  as  to  intimidate 
those  who  would  have  become  Members  horn  doing  so,  but  that  when  they  liesr 
e(  our  generally  puMq^erous  condition  they  will  be  prepared  to  eitfol  their  names 
during  this  eunent  year.  But  perhaps  I  may  be  foigiven  if  I  allude  to  s 
subject  which  is  to  us  of  the'  deepest  possible  importemce.  I  have  read  in 
one  of  the  patagnuphs  of  this  S^rt  that  we  are  but  uncertain  tenants  st 
wiU  of  this  very  useful  building ;  that  upon  verv  short  notice  we  may  be  required 
to  quit.  Thersfiwra,  as  coupled  with  our  nnaneial  arfangements,  although  we  have  s 
very  considerable  balance  invested,  sui«ly  it  would  be  desirable,  if  I  may  ad«nt  a 
naval  expression,  '*  to  look  ahead,"  to  anticipate  what  may  oome,  to  be  pmptnd  vrfaea 
the  occurrence  takes  place ;  so  that  we  may  not  sink  suddenly  or  be  unable  to  find 
any  resting  place.  1  merely  therefore  suggest  that  it  vrould  be  desurahle  at  the 
present  moment — I  hope  the  Members  will  take  into  their  consideration  whether  I 
am  right  or  wrong — to  look  out  for  some  spot,  whilst  we  can  obtain  it,  where  we  may 
drect  a  new  building,  or  get  some  old  building  into  which  we  may  move.  I  htrt  xt 
from  a  suggestion  t&t  has  been  made  to  me  by  an  authority,  whom  I  am  not  at  liberty 
to  name,  and  perhaps  it  might  be  followed  out  by  those  who  maoa^  this  Institu- 
tion BO  estrcmsl^  vdl^  that  if  we  are  to  buikL  a  new  building,  we  might  gata  spot 
in  front  of  the  nver,  near  to  the  embankment.  The  spot  that  we  have  now  is  veiy 
^gible,  very  excellent  indeed ;  but  if  by  possibility  we  coidd  enter  into  some 
neMtiations  for  the  puipose  of  obtaining  a  spot, — if  we  are  compelled  to  reoMove, 
peniaps  the  Council  would  not  consider  a  site  on  the  banks  of  the  Thames  an  inap- 
propriate one  for  aa^  new  building  we  may  have  to  erect.  Ab  to  the  management  of 
our  iinancesi  it  is  with  great  pleasure  that  I  am  able  to  refer  to  the  account  pre- 
sented to  us,  and  to  contrast  it  with  certain  accounts  that  one  occasionally  reads  of 
in  the  newspapers.  Unfortunatclr,  all  Auditors  *have  not  the  same  high  character, 
nor  have  they  so  well  earned  the  high  character  as  careful  Auditors  as  3iose  gentle- 
men to  whom  we  are  about  to  give  our  thanks.  These  gentlemen  seem  most  care- 
fiiliy  to  have  investigated  the  accounts,  and  I  daresay  we  shall  never  be  shown  up  in 
pnMic  except  in  those  words  of  praise  which  I  hope  all  who  are  present  win  now 
join  in,  immelyiavole  of  thaafcs  to  the  Auditors  for  their  services  to  this  InslitiitiOB. 

Major-Oeneral  The  Hon.  Jaues  Lini>sat-<— 

Before  you  put  the  motion.  Sir,  it  would  be  right  that  I  should  say  a  few  words 
on  the  subject  which  the  hon.  gentlesmn  has  just  now  mentionsd.  It  night  be  as 
well  that  Uie  Members  of  the  Institution  should  understand — ^I  wiU  not  say,  exactly, 
Ibr  I  do  not  know  tiiat  my  menory  can  oarty  me  baek  into  the  whole  tnmsMiion-^ 
at  any  rata  should  hare  a  tolerably  fair  understanding  as  to  the  poniion  of  this 
InslilutiaD  inih  ntpect  to  the  Gkyvemment  and  the  Thames  Smbankment.  Whil 
has  been  done  is  tlils— about  five  or  six  years  ago,  when  the  Thames  BmbMikmsnC 
«as  sngMtsd,  and  the  Cknumittee  vHiieh  sat  upon  the  qasation,  made  thsfer  Bcpsrt 
to  both  Housaa  of  AHdiaaitBt,  a  deputation  horn  the  Committee  of  this  luitituUoB 
imkb&A.  npe*  tho  COwaeeUor  e£  the  Sxohequei^— I  think  it  was— with  the  visnr  of 
•eeurinf  to  ounalvaa  the  lite  where  we  are  at  present  located.  And  flmadi  I  boBsff 
dwt  nothing  is  natty  itttled  now,  with  r^gwd  to  the  anproacbes  to  urn  TfasMi 
^   '  ,yrttiiagw«>lafldorUandiag  WW  this,  that  tlHhitilMJiYttdis^ 
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one  approach  to  iho  Thames  Embankment,  and  that  bj  the  ranoral  of  Lord 
Cannon's  house  there  would  be  a  grand  approach  to  the  Thames  Bmbaokment 
opipoaite  to  the  Horse  Guards.  The  Oorermnent  received  our  deputation  in  a  way 
■atufiM^toiy  to  oursehres.  We  communicated  also  with  the  architect  to  the  GkiTsm* 
ment,  who  lives  next  door.  Though  I  cannot  exaotl  j  sa^  that  any  direct  and  decided 
pledge  was  absolutely  given,  yet,  at  any  rate,  it  is  a  fair  understanding  between  us 
and  tiie  €k>vemment  that  we  are  to  remain  where  we  are  ;  and  further  than  that, 
that  we  can  have  more  ground  towards  the  river,  supposing  that  we  want  it ;  but 
upon  the  understanding  that  we  erect  a  new  front  to  our  building  that  shall  be 
an  ornament  to  the  new  street,  and  generally  acoeptable  to  those  vrho  have  the 
management  of  public  affairs.  I  may  therefore  siuely  say,  I  think  in  this  public 
way,  that  we  have  an  understandmg  with  the  Qtnrcmment,  (hat  we  are  to  remain 
wliers  we  are,  subject,  of  course,  to  the  production  of  a  building  that  shall  be 
credttaUe  to  the  Institution  as  well  as  to  the  Metropolis. 

The  Motion  was  then  put  from  the  Chair  and  carried  unanimously. 

The  Chairman  then  announced  that  the  business  of  the  Meeting 
was  concluded. 

The  Chair  having  been  taken  by  Major-General  Lindsay. 

Colonel  Syees,  M.P.,  said— 

I  have  a  very  agreeable  duty  imposed  upon  mc,  viz.,  to  offer  the  thanks  of  this 
Meeting  to  the  distinguished  Officer  who  has  presided  over  us  on  this  occasion.  I 
hope  it  is  a  good  augury  for  the  future  consideration,  support  and  patronage  of  one 
now  placed  in  a  situation  of  high  responsibihty  and  trust,  and  which  cannot  fail  to 
be  aavantageous  to  tis,  if  exercised  with  kindly  feeling  on  his  part  tovrards  the 
objects  of  tms  Institution.  That  our  objects  are  useful  I  think  my  right  hon.  friend 
will  be  disposed  to  admit,  without  the  slightest  hesitation.  Diudng  ^thirty-six  years, 
we  have  gone  on  accumulating  Models,  a  professional  Library,  and  various  specmiens 
of  professional  art,  which  have  been  most  useful  for  reference  and  for  study,  not  only 
by  the  Two  Services,  but  by  the  Public  at  large.  Setting  aside  the  advantages  which 
the  services  have  derived  from  the  comparatively  recently  estabUshed  Journal^  which 
you  have  heard  has  obtwned  not  only  an  En^ish,  but  an  European  reputation,  I 
think  that  these  coincident  ciitnimstanoes  will  have  satisfied  my  ri^ht  hon.  friend 
that  really  the  Institution  is  deserving  of  his  futiire  support  and  consideration.  And 
as  on  this  occasion  we  have  bad  the  advantage  of  his  pr^idoncy,  so  we  also  hope  that 
on  some  future  occasion  we  shall  have  prooft  that  his  attendance  here  this  day  has 
been  operative  upon  bis  own  mind  wita  regard  to  the  future  advantage  and  pros- 
pects of  the  Institution. .  I  therefore  ask  you,  gentlemen,  to  give  a  unanimous  vote 
of  thanks  to  an  Officer  who  has  distinguished  himself  equally  in  his  profession  and 
in  his  civil  duties  as  an  Officer  of  the  State,  for  having  presided  upon  this  occasion. 

Rear- Admiral  Ommannet,  C.B. — 

I  have  great  pleasure  in  seconding  the  motion.  I  can  only  reiterate  the  hope 
just  expressed  by  the  gallant  Colonel,  that  the  services  of  Sir  Henry  Storks,  so  well 
known  to  the  country,  may  in  his  more  leisure  time  be  extended  to  the  encourage- 
ment  and  promotion  of  the  interests  of  this  Institution. 

The  Motion  was  carried  with  acclamation. 

Major-General  Sir  H.  Storks— 

Otntlemen.  I  beg  to  return  you  my  best  thanks  fbr  the  honour  you  hare  done  me 
tn  passing  the  Resolution  that  has  been  put  from  the  chair.  I  can  assure  you  it  was 
witn  very  great  satisfiustion  that  I  accepted  the  invitation  of  the  Council  to  preside  over 
this  G-mend  Meeting  to-day,  because  I  wish  to  take  an  active  part  in  tiie  transaction 
of  the  business  of  Uiis  Institution,  which  I  have  hitherto  been  precluded  from 
doing  by  a  long  period  of  foreign  service]  and  also  because  I  wish  to  express 
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publiclj,  the  great  interest  vhich  I  take  in  the  prosperity  and  usefulneu  of  this 
great  Institution.  HaTing  been  a  great  deal  abroad,  and  haring  been  somewhat  in 
communication  with  Foreign  Armies,  I  can  confirm  all  that  has  been  said  by  the  hon* 
and  gallant  gentleman  who  seconded  the  first  resolution,  as  to  the  hig^  estimation 
in  which  the  Jowmal  of  the  proceedings  of  this  Institution  is  regarded  by  offioen  of 
those  Armies.  Articles  are  translated,  and  constant  reference  is  made  to  them ; 
and  on  more  than  one  occasion  I  have  been  asked  to  explain  the  objects  and  the 
nature  of  the  Koyal  United  Service  Institution.  I  therefore  think  that  any  money  that 
has  been  spent  in  the  publication  of  the  Jowrwd  was  money  well  bud  out,  and  that 
it  cannot  fiul  to  produce  veir  good  results  as  regards  the  prosperity  of  the  Instituiiou. 
I  would  also  venture  to  make  one  more  observation  with  respect  to  the  promotion  of 
the  interests  and  prosperity  of  the  Institution — ^that  is,  that  every  effort  should  be 
made  to  increase  the  number  of  Oorresponding  Members,  and  that  those  Corresponding 
Members  should  be  encouraged  to  canvass,  if  I  may  say  so,  for  subscribers  to  the 
Institution.  I  am  quite  sure  that  in  many  foreien  stations,  the  Institution  is  not 
sufficiently  known ;  and  that  nothing  would  add  so  much  to  its  prosperity  and 
wel&re,  as  greater  publiciiy.  As  regards  the  Beport  which  we  have  had  read  to-day, 
I  think  there  is  no  need  for  apprehension  as  to  our  future  success  and  prosperity. 
(Hear,  hear.)  Fluctuations  occur  in  all  establishments,  and  no  doubt  we  are 
affected  like  others.  But  I  am  sure  that  everything  promises  well  for  the  future. 
Oentlemen,  I  can  only  again  thank  you  for  the  honour  you  have  done  me  on  this 
occasion ;  and  I  can  only  repeat,  which  I  do  most  sincerely,  that  it  will  be  my 
endeavour,  at  all  times  and  under  all  circumstances,  to  assist  to  the  beet  of  my 
ability  the  interests  of  this  great  Institution. 


Statement  of  Changes  among  the  Members  since 
1st  January,  1867. 

Life.     Annual.     Total. 

Number  of  Members,  31st  December,  1866  . .     885        3,006        3,891 

55  55  joined  during  1867 . .       12  129 

897        3,186 
Changed  from  annual  to  Life  +13         - 13 

910        3,122 
Life.  Annual. 
Deduct— Deaths  dm-ing  1867 . .      27         66 
Withdrawals  . .  63 

Struck  off    . .         . .  63 

-^ 27  182  209 

Number  of  Members  on  1st  January,  1868  . .      883       2,940      3,823 
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Tabular  Analysis  of  the  State  of  the  Ikstitutiok, 
To  Slat  of  December,  1867. 
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*  Indudiiur  Ajuraal  Bnbaoriptions,  Entnuiee  FMs.  DoiutioiiB,  Ltgadti,  and  Interest  on  Fondnl  Property; 
and  al«o  the  Grant  from  Gortrnment,  oonunencing  in  1867. 
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DONATION  IN  18Cr- 

Doughty  Cheater,  O&ptain  83rd  B.  W.  Fuailien,  £1. 


NAMES  OF  MEMBEBS 

-VfHO  JOINBD  THE  INSTITUTION  BBTWEKN  THE  24m  JJJNE  ASD 
81sT  DBOEMBBB,  1867. 

Lite. 

Keppel,  Bdw.  Geo.,  Ens.  74<3i  Higbrt.,9L 
Cooke,  Wm.,  Siib.  lOtfa  Beet.,  9^ 
Rndge,  John,  C^pt.  lOtli  lU^.,  91. 
Johnson,  Geo.  V.,  Col.  B.H.A.,  9*. 


Stuih,  N.  Bowden,  Commr.  BJN'.,  9/. 
Slewut,  DnBoan,  Lieut.  B.N.,  9^. 
MoNeile,    Alexr.,    Capt.    h.p.    Indian 
Army,  9L 


Asm  V  All, 


WiUon,  Fred.  W.,  Capt.  R.N.,  If. 
jire^ttad.  Lord,    Lora- Lieut.    Lincoln- 
shire, 11. 
lifhaUe}^  J.  L.,  Capt.  1st  Boyal  Lanca- 
shire MiL,  1^ 
Senders,  C.  D.,  Comr.  BJf . 
litchford,  E.  B.,  Ideut.  late  48th  B.N.I. 
Manden,  Bichd.,  Lieut.  B.N.B.,  11. 
Boyle,  B.  B.,  Lieut.  Coldm.  Gds.,  1/. 
Cooper,  J.  C,  Capt.  8th  or  King's,  1/. 
Streatfield,  S.  B.,  Lieut.  Ute  B.N.,  1^. 
Boys,  Henry,  Capt.  E.N.,  1/. 
Smith,  Michael  W.,  C.B.,  M^jor-Gen. 

unatt.,  1^ 
Chesney,  G.  T.,  Major  B.E.,  I/, 
l^lliers,  Hon.  G.  P.  H.,  Lieut.  Gr.  Gds., 

1/. 
Hontgomerie,  Hon.  G.  A,,  Lieut.  Gr. 

Gds.,  1^. 
Henderson,  Joseph,  Comet  12th  Boy. 

lancers,  1/. 
IWker,    Francis,    Comet     12th     Boy. 

Lancers,  1^ 
Stephens,  Cecfl  J.,  Comet  12th  Boy. 

Lancers,  1^. 
Krebrace,  F.,  Lieut.  B.E.,  1/. 
Hiillpotts,  W.  C,  Capt.  B.E. 
Hall,   Bichd.,  .M.D.,  Asst.-Surg.,  33rd 

Begt.,  1/. 
Andoe,  Hilary  G.,  Lieut.  B.N.,  1^. 
Wilmot,  W.  A.  Eardloy,  Lieut.  5th  Fus., 

1/. 
Thomas,  W.  H.,  Ens.  Ist  Surrey  Bifle 

Vols.,  11. 
Boss,  W.  Aleir.,  Major  Boyal  Art.,  1/. 
Doughty,  Chester,  Capt.    23rd   B.  W. 

Fus.,  li. 
Heyhuid,  Herbert,  Mid.  B.N.,  1/. 
Chichester,  H.  A.,  Ensign  25th  K.  O. 

Bore.f  11.  ( 


Thurlow,  H.  H.,  Ens.  13th  L.  L 
Lloyd,  The  Berd.  W.  V.,  M  JL,  F.B.GA, 

^aval  Instructor,  1^ 
Grenall,  Fred.  E.,  Lieut.  15th  B^i. 
Muflh,  John,  Lieut.  17th  Begt.,  U. 
Chater,    Sidney,    Surg.    London    Biit 

Brimde  Voh*.,  U. 
Hare,  B.  D.,  Lieut,  late  9th  B^,  li. 
Harding,  Charles,  F.B.S.L.,   f.lLQS, 

F.S.S.,  F.A.SX.,  Capt.  19Ui  Sumj 

Bifle  Vols.,  1^ 
Mackey,  H.  A.,  Lieut.  B.A.,  12. 
Seton,  J.  L.,  Capt.  102nd  Boyal  Mad. 

Fus..  1/. 
Cleland,  Wm.^  Lieut.  102nd  Boyal  Mad. 

Fus.,  1/. 
Sandeman,  J.  E.,    Lieut.    Beng.  SUff 

Corps,  1/. 
Bland,  J.  Fox,  Capt.  76th  Begt,  1/. 
Lawler,  D.  A.  S.,  Lieut.  13th  L.  I^  IL 
Corcasden,  J.  F.,  Capt.  Queen's  West. 

Bifle  Vols.,  11. 
Melgund,  G.  J.  Viscoont,  Lieut.  Soo. 

Fus.  Gds.,  11. 
Soott,  Beauchamp  H.  J.,  Lieut.    Sco. 

Fus.  (Hs.,  11. 
Clarke,  J.  H.  C^Ens.  7th  Fus.  11 
Boswell,  G.  L.  &.,  Lieut.  Gr.  Gds. 
Langford,  H.  E.  Lord,  loeot.  Or.  Gdk 
Cotes,  C.  J.,  lieut  Gr.  Gds. 
Pearce,  Georeo  G.,  Major  E.A.,  II. 
Carmichael,  J.  D.,  C.B.,  Col.  9401  R^ 
Phillips,  E.  B.,  Capt.  late  53rd  Begt 
Bichards,  John,  Narigating  Lieut.  BJS. 

Hawes,  Geo.  H.,  Lt.-Col.    9tli    B<^ 

1/. 
TuUoh,  J.  S.,  M^or  B.  H.  A.,  IL 
Prynne,  John  B.,  Miyor  B.  M,  L.  I.  It 
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ADDITIONS  TO  THE  LIBRABY  AND  MUSEUM 
DURING    1867. 


LIBRARY. 


SOOEB  PRESENTEP. 


Abyssinia.    Boutes  in  AbyBsinui)  with 
two  Appendices.    Famph.  8yo.    1867. 
2  copies. 
Adkebai/tt  Circulars  for  1865-66  and 
1867. 

The  Lords  Commistionere 
of  the  AdmiraUy. 
Alcock,  T.,  Lieut. -Colonel.  .The  Militia, 
the  Nucleus  of  our  Defensive  Force. 
Punph«    8to.    London,  1867. 

The  Afdhor. 
AinnTAL  Beport  on  the  Instruction  car- 
ried on  at  the  Schools  of  Musketry  at 
Hytiie  and  Fleetwood,  and  of  the  pro- 
gress of  Musketry  Instruction  in  the 
Army,  during  the  year  ending  81st 
March,  1866.    8?o.     London. 

Lieut- General  C.  C.  Rcuf. 
AinrcTABiO  MiUtare  del  regno  d*  Italia, 
1867.    8to.     Firenze,  1867. 

Italian  Minitter  at  War, 
Abhy  of  Great  Britain,  Strength,  Com- 
position, and  Organization  of.     1867-* 
68.     5th  Ed.     2  copies. 

The  Secretary  of  State  for  War. 
Abmy  List,  Official  Annual,  for  1867-68. 
8to.    London. 

The  Secretary  of  State  for  War, 

AsniXKBiB-Unterricht  fttr   die    Mann- 

schaft  der-Festungs  und  Eusten  Artil- 

lerie  Compagnien.    2  Parts.     12mo. 

Wien,  1866. 

TJnterricht  fur  die  Mannschaft  der 
BatterienundPark-Compagnien.  12mo. 
Wien,  1866. 

Instruckzion  Uher  die  Beschoffenheit, 
tmd  die  AuBrustung  dcr  4  und  8 
psnndigen  feldgeschutz  Yom  Jahre 
1863.     8to.     Wien,  1864. 

Proyisorische  Instruckzion  Uber  die 

Einrichtung  und   den  Oebrauch  der 

Botazions  Baketen.  Pamph.  8to.  1865. 

Captain  MulleTy  I.  Austrian 

Engineers. 

Ueber  die  von    der  Artillerie-Prii- 

fongs  •  Kommission        ausgefiihrten 


Astillbbh — eowHimed, 
Sohiessversuohe  gegea  Schiftpauzer. 
8vo.    Berlin,  1867. 

Berioht  Qber  die  SdiiessTersvche 
gegen  den  gepanzerten  Schumann' 
schen  GeschQtzstand.  8vo.  Berlin, 
1867.  The  Prussian  Oovemmeni. 

Atbbxxuu  duh.  Supplement  Co  the 
Catalogue  of  the  Library  of  the  Athe- 
nieum,  printed  in  1845 ;  with  a  Clas- 
sified Index  of  Subjects.  8vo.  London, 
1851.  The  Committee. 

Baxewell,  F.  C.  a  Dynamical  Theory 
of  the  Figure  of  the  Earth.  Pamph. 
8vo.    London,  1867. 

The  Author, 

Balfour,  Q-.,  Major-Oeneral,  C.B.,  BA. 
The  Military  Conscription  of  France. 
From  the  Joumid  of  the  Statistical 
Society  of  London.  June,  1867.  Pamph. 
8vo.    London,  1867. 

The  Author, 

Bei>pord,  E.  J.,  Captain  B.N.  Code  of 
Uniformity  in  the  Colour  of  Buoys. 
Pamph.     Folio.     1867. 

The  Author, 

Bengal  Military  Bepository.  5  vols. 
8vo.     Calcutta,  1822. 

Major-  General  Sir  V,  Eyre, 
K.C.S.L,  C.B. 

BsRKKGBR,  B.,  Esq.  The  History  and 
Art  of  Horsemanship.  2  vols.  4to. 
1771.  Colonel  Wiffram, 

Bethuke,  Admiral,  C.B.  Instructions 
for  using  Admiral  Bethune's  Night 
Signals.  Pamph.  8vo.  1861.  2  oopies. 
Memorandum  on  Signals  for  the 
use  of  the  Merchant  Service.  4to. 
1855.  The  Author^ 

Bewshbs,  B.,  Lieutenant,  late  I.N.,  Sur- 
veyor in  Mesopotamia.  Memoir  on 
Part  of  Mesopotamia  contained  be- 
tween Sheriat-el-Beytha  on  the  Tigris 
to  Tel  Ibrahim.  Pamph.  Folio.  1866. 
Chart  of  Trigonometrical  Surrey  of 
above.    1  sheet.  The  AMor, 
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BlOSBT,  Bobert,  LL.D.  A  Tribute  to 
the  Memoiy  of  Scanderbeg  the  Gieat. 
Pamph.  8yo.    London,  1866. 

TkeAutiar. 
Blus  Books  : 

Jamaica.  Copj  of  Extracts  of 
Correspondcnoe  between  the  Hone 
GxiardB  and  General  O'Connor,  on  the 
'  Conduct  of  Militanr  Officers  during 
the  recent  deplorable  occurrences  in 
Jamaica.    Foho.    1867. 

Army.  Beport  of  the  Commis- 
sioners appointed  to  enquire  into  the 
Becruiting  for  the  Anny.  Folio. 
1867. 

Army,  Ordnance  and  Navy.  Betum 
of  the  number  of  men  voted  for  the 
Army  and  Navy  in  each  year  from 
1816  to  1858,  both  indusiTC,  of  the 
sums  Toted  for  the  Arm^,  Ordnance, 
and  Navy,  for  those  years,  also  of  the 
actual  Expenditure  in  each  year. 
FoHo.    1869. 

Beport  on  the  Discipline  and  Man- 
agement of  the  Military  Prisons,  1867, 
by  laeut-Colonel  Henderson,  B.£. 
Pamph.    8yo.    1866. 

Beport  of  the  Progress  made  in  the 
Construction  of  the  Fortifications  for 
the  Defence  of  the  Dockyards  and 
Naval  Arsenals,  &c.,  of  the  United 
Kingdom.    FoUo.    1867. 

Navy.  Statistical  Abstract  of  the 
Health  of  the  Boyal  Navy,  between 
the  Ist  July,  1866,  and  the  dOth 
June,  1866.    8vo.    1867. 

Bctum  of  the  Number  of  Ships 
added  to  the  Boyal  Navy,  by  building 
or  purchase,  from  1860  to  1866  inclu- 
sive. Also  a  similar  Betum  for  all 
Ships  withdrawn  by  Sale,  Loss  at  Sea, 
&c,  during  the  same  years.  Folio. 
1867. 

Statistical  Abstract  relating  to 
British  India  from  1840  to  1865. 
8vo.    1867. 

Army  Medical  Department.  Sta- 
tistical, Sanitary,  and  Medical 
Beports.  Vol.  VI,  for  the  year  1864. 
8vo.    London,  1866. 

Beports  showing  the  present  state 
of  H.M.  Colonial  Possessions.  Part 
II,  for  1864.    Foho.    1867. 

Army.  Betum  of  the  Annual, 
Accounts  of  the  several  Manufac- 
turing Bstablishments  under  the  War 
Office  for  the  year  1865-6.  Folio. 
1867. 

Navy.  Copy  of  the  Beport  of  the 
Admiral  in  Command  of  the  Channel 
Fleet,  as  to  the  Trials  of  the  Ships 
comprising  the  Fleet  under  his  Com- 
mand in  1864 ;  with  any  remarks  of 


Bltte  Books— coflA'jMAl. 
the  Comptrt^er  of  the  Navy  thereon. 
FoUo.    1867. 

Bobert  Sim.  Copy  of  the  Deposi- 
tions of  the  Witnesses  and  Verdict  of 
'  the  Jury  upon  the  Inquest  held  on 
the  11th  February  list  upon  the 
body  of  Bobert  Sim,  a  Private  of  tlie 
74th  Highlanders.    Folio.    1867. 

Navv.  Betum  of  the  Serrioes  and 
Sea  3!ime  of  Commanders  Wood, 
Cbaham,  Fitzdarenoe,  and  Yoile,  at 
the  time  of  their  respective  Promo- 
tions.   Folio.    1867. 

Index  to  the  Beport  of  the  Seket 
Committee  on  Mortality  of  Troops 
(Chma).    Folio.    1866. 

East  India  Military  Finance.  Cmgj 
of  the  Memorandum  to  the  Qovenh 
ment  of  India  from  the  Accountsid- 
Gheneral,  Militaiy  Department  1864. 
FoUo.    1866. 

Correspondence  with  Her  Muest^'s 
Minister  in  Japan  respecting  Brittfh 
troops  in  that  country.     Folio.    1867. 

East  India.  Statement  of  tk 
Moral  and  Material  progress  and 
condition  of  India  during  the  jmt 
1865-66.    FoUo.    1867. 

Beport  of  the  Progress  of  the 
Ordnance  Survey  and  Topographical 
Department  to  the  31st  Deo^nber, 
1866. 

Beport  of  a  Committee  to  enqoirr 
into  tibc  administration  of  the 
Transport  and  Supply  Departments 
of  the  Army  (Lord  Strathnaim'd 
Committee).    FoUo.     1867. 

Betum  of  Detail  of  the  MaterisI 
of  War  for  the  year  1867-68.  Folio. 
1867. 

Copy  of  the  Statutes  regulating  the 
Ordinances  of  the  MiUtary  Knight* 
of  Windsor.    FoUo.    1867. 

Statistical  Abstract  for  the  seyenl 
Colonial  and  other  Possessions  of  the 
United  Kingdom  from  1851  to  18&4- 

2nd  number.     8vo.    London  1866. 

3rd  number.     1852  to  1866.    8to. 

London.     1867. 

Betum.  The  Ship  "North." 
FoUo.    1867. 

Betum  for  Copv  of  Correspondence 
between  the  Boyal  Society,  the  Board 
of  Trade,  the  Admiral^,  and  the 
Committee  of  Lloyd's  Begister  with 
respect  to  the  Deviation  of  Compasw*- 
Folio.    1867. 

Beport  on  the  causes  of  reduced 
Mortality  in  the  French  Army  serring 
in  Algeria.    FoUo.    1867. 

Betum.  East  India  (Madras  tod 
Orissa)  Famine.    FoUo.    1867. 
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Blub  'BooKB—conHwued, 

Beport  on  the  Sanitaiy  Condition 
oi  Malta  and  Gozo  with  referonce  to 
the  Spidemic  Cholera  in  1865.  By 
Dr.  Butherhifad.    Folio.    1867.   • 

Abyssinia.  Papers  relating  to  the 
Impruonment  of  British  subjeots  in 
Abyssinia.    Folio.    1865. 

Do.        Further  Coirespondenoe. 
Folio.    1866. 

Do.        Farther   Coirespondenoe. 
FoUo.    1867. 

Statistical  Beport  of  the  Health  of 
theNayy  for  1864.    8vo.  •  1867. 

Beport  of  the  Past  and  Present  of 
Her  Mjuestj's  Colonial  Possessions  for 
1852.  Part  I,  1859.  Part  I,  1861. 
2  parts,  1862.  Part  I,  1863.  2 
puts,  1864    2  parts,  1865. 

W.  F.  Siffffhu,  JSt^. 
Beport  relative  to  the  Penetration 
of  Iron  Armour  Plates  by  Steel  Shot, 
to  which  is  added  ft  Memorandum  on 
the  penetration  of  Iron-Clad  Ships  by 
Steel  and  other  Projectiles.  By  Cap- 
tain Noble,  B.A.    FoUo.    1866. 

Copy  of  an  Account  of  the  Beceipts 
and  Expenditure  for  Army  and  Mihtia 
Serrioes  for  the  Year  ending  dlst 
Maroh,  1866.    Folio.    1867. 

Statement  of  the  Savings  and  Defi- 
cienciea  upon  the  Grants  for  Azmy 
Services  in  the  Year  ended  Slst 
Match,  1866.    Folio.    1867. 

Copy  of  a  Beport  made  by  the  In- 
spector-Oeneral  of  MuslEetr(%  relative 
to  the  Shooting  of  the  Enfield  Mus- 
ket altered  to  the  Snider  Breech- 
loading  system.    Folio.    1867. 

Copy  of  Correspondence  between 
the  iVeasuij  and  the  War  Office,  rela- 
tive to  the  Increase  in  the  Betirement 
of  Q«neral  Officers  of  the  Boyal  Artil- 
lery and  Boyal  Engineers.  Folio. 
1867. 

Betom  respecting  the  Steel  of  which 
the  Whitworth  Bifle  Barrels,  which 
have  been  issued  to  the  Army,  were 
made,  and  Copy  of  Beports  of  Officers 
Commanding  Begiments  or  Battalions 
to  whom  the  Whitworth  Bifles  were 
issued,  respecting  the  Efficien^  of 
these  Bifles  for  the  Service.  £x}Uo. 
1867. 

Copy  of  the  Proceedings  of  the 
Courtfl  Martial  recently  held  in  Ja- 
maica, upon  Ensign  Cuflen  and  Assis- 
tant-Surgeon Morris,  of  Her  Majesty's 
Service,  including  the  Findings  of  the 
Court  and  the  Nature  of  the  Senteilces, 
if  any,  awarded  to  the  Accused.  Folio. 
1867. 
VOL.  xr. 


Bunt  Books— coN/ijHMd. 

Correirpondenoe  respecting  ihe  Trial 
of  the  Whitworth  Guns,  between  the 
War  Office,  the  Admiralty,  and  the 
Whitworth  Company,  with  the  Beport 
of  the  Ordnance  Select  Committee, 
June,  1867.    Folio. 

Copy  of  all  Beports  received  by  the 
War  Office,  Horse  Guards,  and  Ad- 
miralty, on  the  Ammunition  for  the 
Snider  Bifle  since  the  Presentation  to 
Parliament  of  the  Beport  on  that 
Ammunition  by  General  Hay,  June, 
1867.    FoUo. 

Beport  from  the  Select  Committee 
on  Army  System  of  Betirement.  Fo- 
lio.   1867. 

Simla  Court-Martial.  Copies  of  a 
Despatch,  dated  17th  Januaiy,  1867, 
from  the  Field'Marshal  Commanding- 
in-Chief  to  the  Commander-in-Chief 
in  India,  with  the  Answers  theretOi 
and  of  any  Correspondence  relating  to 
the  proposed  grant  to  Captain  Jenris. 
FoUo.    1867. 

Copy  of  the  Proceedings  of  the 
Simhk  Court-Martial.    FoUo.    1867. 

Betum  showing  the  Distribution  of 
the  Duties  of  all  Officers  now  ConsoU- 
dated  under  the  Secretary  for  War. 

Beport.  Army  in  India  and  the 
Colonies.    FoUo.    1867. 

Secretary  of  State  for  War. 
BoBSB,  A.     Traits    des    Mani^res    de 
desdner  les  Ordres  de  ^Architecture 
Antique  en  toutes  leurs  parties.  FoUo. 
Paris.  Colonel  Wigram. 

BovBNE,  John,  Eso.,  C.E.  On  the  pro- 
per Form  of  Smps.  Pamph.  4to. 
1867.  The  Author. 

Catpik,  J.  C,  Bear  -  Admiral,  CB. 
Director  of  Stores.  Observations  by 
the  Director  of  Stores,  War  Office,  on 
Lieut.-Colonel  Beilly*8  Mcmorandiun 
on  the  Prussian  Campaign  in  1866,  as 
fiir  as  it  relates  to  the  J^gulations  for 
the  Supply  of  Stores  to  a  British 
Army  m  the  Field.  Pamph.  8vo. 
London,  1867.    2  copies. 

TheAuthor. 
Catalogo  de  la  Beal  Armeria  a  Madrid. 
8vo.    1854 

J.  M,  Draeht,  JEsq,^  F.B.A.8., 

Cataiogus  of  the  Hebrew  Books  in  the 

Library  of  the  British  Museum.    4to. 

London,  1867.  The  Trustees, 

Catai/)OUB  of  Books  in  the  Library  of 

the  Anthropological  Society  of  London. 

Pamph.     1867.  Anonymovsltf, 

Clabke,    a.,    Captain,    BJE.,    F.R.S. 

Comparisons  en  the  Standards  of 
C 
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Length  of  England,  France,  Belgium, 
FmBsia,  Bussia,  India,  Australia, 
made  at  tlie  Ordnnnce  Surrey  Office, 
Southampton,  under  the  direction  of 
Colonel  Sir  Heniy  James,  R.E., 
F.E.S.,  &c.    4to.    London,  1866. 

The-Secretaty  ofStaiefbr  War, 
CoLOira,  P.  H.,  Commander  R.N.,    Col- 
hsions    at    Sea:     How    they    occur. 
Famph.  Syo.   London,  1867.   2  copies. 
The  Author. 
Cooke,  A.  C,  C.B.,  Lieut-Colonel  R.B. 
Short  Sketch  of  the  Campaign  in  Aus- 
tria in  1866.    Famph.  Svo.    London, 
1867;  The  AtOkor. 

CooKB,  W.  Fothergill,  Esq.  O^e  Elec- 
tric Telegraph:  was  it  inyented  hy 
Professor  Wheatstone  ?  2  vols.  8to. 
London,  1856-57. 

nittD  4th  ed.    Famph.  8to.  Lon- 
don, 1866. 

Major  Anderson,  JR.  A. 
Cra.wvo'SD,  Andrew,    Major.     Bombay 
Army.  Remarks  on  the  Indian  Army. 
Famph.    8yo.    London,  1867. 

W.  F.  Siggine,  JBsq. 
CuST,-  General,  the  Hon.   Sir  Ed^eard, 
K.C.H.,  D.C.L.    Lives  of  the  War- 
riors of  the  Civil  Wars  of  Prance  and 
England.    Svo.    London,  1867. 

TheA^fOior. 
Dee  Pbidzuo   von  1866;  in  Deutisch- 
land.   2  parts.    Svo.     Berlin,    1867. 
PlAns,  23  in  nxmiber. 

Mhjor  Wrighty  Aide-de-camp  to 

General  Von  MoUke. 

DiOKBON,  Walter,  Esq.,  M.D.  On  Scurvy 

in   the  Mercantile  Marine.     Piunph. 

Svo.    London,  1867.  The  Author, 

DiBECTOBT  : 

The  China  Sea  Directory.  Vol.  I.  Svo. 
1867. 

The  Lords  Commissioners  qf  the 
AdminaUif. 
Edwaeds,   Sevan-,  Major    R.  E.     An 
Organization  for  the  Army  of  Eng- 
land.   Pamph.    Svo.    London,  1867. 
The  Author. 
ExPEfiiHENTS    with    Naval    Ordnance. 
H.  M.  Ship  "  ExceUent,"  1866.    Svo. 
London,  1866. 

The  Lords  Commissioners  of  ike 
Admiralty, 
ExTBACTS  from  the  Reports  and  Pro- 
ceedings of  the  Ordnance  Select  Com- 
mittee. 

VoL  1, 1868-64. 
„  2,  1864^5. 
„  3,  1865-66. 
„  4,  1866-67. 
„  6,  Parts  I  and  II, 
1867.  Svo. 


Feemantle,  Captain  R.N.  The  Pro- 
posed alterations  in  Steering  and  Safl- 
ing  Rules.  Famph.  8^o.  London, 
1867. 

!the  Avtkor. 
Gabtreli.,    Lient.-Colonel,  and  Bland- 
ford,  Henry,  Esq.     Report    on    the 
Calcutta  Cyclone  of  the  5th  Octotmr, 
1864  (official).    8vo.     Calcutta,  1866. 
The  Lieut.- Governor  of  Bemged. 
GbakaA,  Colonel  Immley.    A  New  As- 
tern of  Iniantry  Tactics.    Pocket  Ed. 
12mo.    London,  1867. 

TheAMor. 

GeaT,  Thomas,  Esq.    On  the  Yaitie  of 

Coloured  Side  Lights  as  a  meM»  for 

Preventing  ColHsions  at  Sea.    Pamph. 

Svo.    London,  1867.     ISCopie*. 

The  Auikor. 
Halsted,  E.  p.,  Tlce-Admiral.  Plan  of 
Arrangement  at  the  Paris-  Exhibition 
for  the  Series  of  Models,  showing  the 
Turret  and  Tripod  systems  of  Captem 
C.  Coles,  R.N.  Prom  the  ^ans  of 
Yioe-Admiral  Halsted.  1  Sheet  IS 
Copies. 

TheAuikM', 
Text  Bookto  the  Turret andlVipod 
Systems  of  Capt.  C.  P.  Coles,  B*N., 
C.B.,  as  designed  for  future  Turret 
Navies.  By  C.  P.  Hen-wDod,  Bsq., 
Naval  Architect;  from  the  Plana  of 
Vioe-Admiral  Halsted.  4to.  London, 
1867.  12  copies. 
Hand  Book  lor  Field  Service;  1B67. 
Pocket  Edition. 

Boyal  Artillery  Instiitition. 
Haefeb,  J.  A.  W.,  Esq.    Rule  of  the 
Road   for   Steamers.      Pampih.   8fO. 
London,  1867. 

The  Author. 
Hunt,  James,  Esq.  Farewell  Addreta 
delivered  at  the  Fourth  Axtmrtn$ry 
of'the  Anthropological  Societyof Lon- 
don, January  2l8t,  1867.  Pamph.  8to. 
1867. 

Anongmomslf. 

I^JDiAir  Aiany.     The  Truth  about  the 

Indian  Anny  and  its  Ofifeers.    By 

Hydaspes.     Pamph.     Sro.     Londim» 

1861. 

An^iwmously.. 
Italt.  GfiomaleMSlitareforlsfe.  WIOi 
Supplement.    2  vols.    Torino,  ISSfT 
Ttalian  Minister  at  Wbr, 
KoKGX..    Krigs  -  vetenskaps  -  ahademiens 
HandHngsr.  Ar,    1864. 

Ditto        ditto    Ar,    1865. 

2  vols.    Svo.    186M?. 
The  Secretary  of  the  Swedish  MOMmy 

Academy  of  Science. 
LiBBABY  of  the  War  Office.    Index  tO 
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the  seyeral  Articles  in  Periodical  Pub- 
lications received  in  the  War  Office 
Library  for  the  year  1867.  4to.  Lon- 
don, 1867..  2  copies. 
Lights.  The  Admiralty  List  of  Lights, 
corrected  to  January,  1867.  1.  The 
British  Islands. 

2.  South  Africa,  East  Indies,  China, 
Australia,  Tasmania,  and  New  Zealand. 

3.  The  North  and  West  Coasts  of 
Prance,  Spain,  and  Portugal. 

4.  The  Mediterranean,  Black  Sea, 
and  Sea  of  Azof. 

5.  Tne  West  India  Islands  and  ad- 
jacent Coasts. 

6.  The  West  Coast  of  Africa. 

7.  The  Coast  ^d  Lakes  of  British 
North  America. 

8.  South  America  and  Western  Coast 
of  North  America. 

9.  The  United  {States. 

10.  The   North   Sea,   Baltic,    and 
White  Sea. 

The  Lords  Commknoners  of  the 
Adfiuralty, 
Loia>ON  Cbzette,  from  1687  to  1701|  and 
1772  to  1796.    26  vols.    Folio. 
Committee  of  the  United  Service  Club, 
LoK&MOSB,  T.,  C.B.,  Professor.     Cata- 
logue of  Articles  contained  in  the  Mu- 
seum of  Military  Surgery  attached  to 
the  Army  Medical  School  at  Netley. 
Pamph.     8vo.    London,  1867. 

The  Author, 

LOM),  W.,  Lieut.  R.N.    A  Telegraphic 

Vocabulary  adapted  for  the  line  of 

Sonaphoric  Telegraphs  from  Liyerpool 

to  Holyhead.    8to.    1848. 

Admiral  Bethune,  C.B, 
Maokat,  Jas.,  Esq.  The  Maokay  Wind- 
age Gun    and  Projectiles.     Pamph. 
8to. 

AnotHfmouely. 
Mackskzie,  Murdock,  Esq.    A  Treatise 
of  Maritime  Surveying.  4to.  London, 
1774. 

Motor-General  Boileau,  B.E.,  F.R.S. 
Madras  Artillery  Beoords.  1838  to  1862. 
17  vols.    8to.    Madras. 

General  BUick,  E,A,  Madrae. 
MAJXiTDtB,  y.  D.,  Captain  B.A.  Am- 
munition; a  descriptive  Treatise  on 
the  different  Projectiles,  Charges, 
Puzes,  Bockets,  &o.,  at  present  in  use 
for  Land  and  Sea  Service.  Pftrt  1. 
Ammunition  for  Smooth-bore  Ord- 
nance.   8vo.    London,  1867. 

Secretary  of  State  for  War. 
On  Military  Breech-loading  Small 
Arms.    Pamph.    8vo.    1867. 

3%e  Boyal  IntHUxHon. 
WojDOtM,    Hftjor-General    Sir  John, 


G.C.B.,  K.L.S.,  Quvemor  of  Bombay. 
The  History  of  Persia  from  the  most 
early  period  to  the  present  time  ;  con- 
taining an  account  of  the  Religion, 
Government,  Usages,  and  Character 
of  the  Inhabitants  of  that  kingdom. 
2  vols.  8vo.  London,  1829. 

Major- General  J.  T.  BoUeau,  B.E., 
F.R.S, 
Malton,  W.  D.,  Captain  Scottish  Bor- 
derers Militia.    Manual    of  Brigade 
Drill ;  in  accordance  with  "  The  Sield 
.    Exercise  and  Evolutions  of  Infentry, 
1867."    2nd  ed.    1  vol.    8vo.   Lon- 
don,  1867. 

The  Autlor, 
MANrsCBiPT  (Chinese).  Names  of  Offi- 
cers and  Non-Commissioned  Officers 
of  the  Yuen  Battalion  when  tinder 
Musketry  Instruction  at  the  camp 
Foug-wau-shoV,  under  Major  Jebb, 
67th  Regiment.    Single  Sheet. 

Dr.  Lamprejfy  67th  Regiment. 

Marbyatt,   Captain   B.N.    A  Code  of 

Signals  for  the  use  of  vessels  employed 

in  the  Merchant    Service.    11th   cd. 

8vo.  London,  1851. 

Admiral  Beihune,  C,B, 

Mathematics.    An  Elementary  Course 

of  Mathematics  prepared  for  the  use  of 

the  Roval  Military  Academy.    3  vols. 

8vo.    London,  1853. 

The  Secretary  of  State  for  War. 
MsBCAirriLE  Mabive.    The  "Lancet" 
Reports  on  the  present  Sanitary  Con- 
dition of.      Pamph.   8vo.      London, 
1867. 

The  Author, 
MiLiTABT   Education.    Fourth  Report 
of  the  Council,    8vo.    London,  186i5. 
The  Couttcil  of  Military  Education. 
MiLLEB,  Lieut.-Colonel  R.A.,  9.€.    The 
Comparative  Advantages  of  Breech- 
loading  and  Muzzle-loading  Systems 
for  Rifled  Field  Artillery.     Pamph. 
8vo.    Woolwich,  1867. 

Ditto.  A  Lecture  on  the  Campugns 
of  1866  in  Germany.  Pamph.  8vo, 
Woolwich,  1867. 

The  Author. 

MiTTHEiLUKOEir  ubcr  Gegenst&nde  der 

Artillerie  und  Kriegs-Wissenschaften. 

2  numbera  for  1866,  and  4  numben 

for  1867.  8to.  Wien. 

Ditto.  D;er  Ingenieur.  3  numbers 
for  1867. 

The  Austrian  Minister  at  War. 
MoBBiflON,  B.  J.  Walker.    A  short,  sim- 
ple system  of  Nautical  Signals  for  the 
use  of  Merchant  Vessels  of  aU  nations. 
Pamph.    12mo.    Edinburgh,  1867. 
Ditto.  Outline  Chart  of  the  eastern 
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portion     of    the    English    Channel, 
1867. 

The  Author, 
McBKETBY  Instruction.  Annual  Beport 
on  the  Instruction  carried  on  at  the 
Schools  of  MuBketrr  at  Hythe  and 
^Fleetwood,  and  of  the  Progress 
of  Muskeg  Instruction  in  the  Army, 
during  the  year  ending  Slst  March, 
1866.    8to.    1866. 

lAeut' General  Hay^  Commandant 

School  of  Musketry,  Hythe. 

MuLLES,  Friedrich,   Captain   (Imperial 

Austrian    Engineers),   VerwondungR- 

lehre  der  Feld-  und  Gebirgs-Artillerie. 

12mo.    Wien,  1866. 

Tfte  Attlhor. 
Nautical  Almanac  for  1871.  8yo.  Lon- 
don, 1867. 

The  Lords  Commission^rg  of  the 
Admiralty. 
Natt  List  for  1764.    16mo. 

Lady  Bourchier. 
Instructions  to  Naval  Officers  relating 
to  Matters  affecting  the  British  Mer- 
cantile Marin  e  (prepared  by  the  Board 
of  Trade).  Pamph.  8vo.  London, 
1862. 

The  PresidetU  of  the  Board  of 
Trade. 
New  Zealand.  A  short,  synoptical  Tiew 
of  New   Zealand    of  to-day.    12rao. 
London. 

Anonymously. 
Newcastle,  The  Duke  of.    A  General 
System    of    Horsemanship.     2    toIs. 
FoUo.    1743. 

Colonel  Wlyram. 
Obseevations  respecting  the  Admeasure- 
ment   of   Tonnage.      8vo.      London, 
1867. 

The  Board  of  Trade. 
Obsebtatioxs  M6t^rologiques  faitcs  a 
Nijue — Taguilsk,  1865.     Pamph.   8vo. 
Paris,  1866. 

Anonymously. 
Pallisee,  Major.  Trial  ofa32-pounder 
cast-iron  gun  converted  into  a  64- 
pounder  Rifled  gun  of  60  cwt. ;  and 
tested  to  destruction,  at  Shoeburyncas 
on  the  15th  August,  1866.  Pamph. 
8vo.     London,  1866. 

The  Author. 
Patents.    Specifications  of  (Fire  Arms) 
from  the  year  1617  to  1865. 

For  Inveutious.  Abridgments  of  the 
Specifications  relating  to  Fire  Arms 
and  other  Weapons,  Ammimition,  and 
Accoutrements.  12mo.  Loudon, 
1859. 

Abridgments  of  the  Specifications 
relating  to  Ship  Building,  Repairing, 


Patents— cofi^i»#«f. 

Sheathing,  Launching,  Ac.  8vo.  Lon- 
don, 1862. 

Belating  to  Electricity  and  Mag- 
netism, their  Generation  and  Applica- 
tions.   Svo.    London,  1859. 

Belating  to  Marine  Propulsion.  3 
parts.     8vo.    London,  1857-58. 

Belatmc  to  Plating,  or  Ckwting 
Metals  with  Metals.  8vo.  London, 
1862. 

Behiting  to  Metals  and  Alloys  (ei- 
ccpting  lion  and  Steel).  8vo.  Lon- 
don, 1861. 

Belating  to  the  Manufacture  of  Iron 
and  Steel.    8vo.    London,  1858. 

Belling  to  India  Bubber  and  Qutts 
Percha.     8vo.    London,  1859. 

Behiting  to  Watches,  Clocks,  and 
other  Time-keepers.  8vo.  London. 
1858. 
Patent  Office  Libbaby.  Index  to 
Foreign  Scientific  Periodicals  con- 
tain^ in  the  Patent  Office  Library. 
Vol.  I,  June-December,  1866.  Vol 
II,  Noe.  17  to  88.    4to. 

The  Commissioners. 
Plans  of  Buildings  in  Bussia. 

General  Todleben,  Im^perial  Enssia* 
JSnffineers. 
Poem.    An  Anonymous  Nautical  Poem, 
entitled  the    iWe.      8vo.    London, 
.  1809. 

J.  M.   Drachs,  Usq.,  F.B.A.S., 

F.B.G.S. 

Popham,  Admiral  Sir  Home,  K.C.B.  A 

Book  of  Signals  and  Instructions  for 

the  use  of  His  Majestv's  Fleet.    4to. 

1816. 

Telegraph  Signals  for  the  use  of  Hi> 
Majesty's  Fleet.     4to.     1816. 

Admiral  Bethune,  C.B. 

Pbompt,  p.,   Lieutenant  de    Taipseau. 

Tactiquo  des  Abordages    en   Mcr,  ct 

moyens  de  les  pr^venir.    Pamph.  8to. 

1867. 

The  AutAor. 
Bakdolph,  Captain  BJC.    The  Bule  of 
the  Boad  at  Sea.     Pamph.  8to.    Lon- 
don, 1867. 

The  Author. 

Batks  of   Chronometers  on  Trial  for 

Purchase  by  the  Board  of  AdmindtT. 

at  the  Boyal  Observatory,  Greenwich. 

Pamph.  4to. 

The  Lorde  of  the  AdmraJH^- 
BEGrLATioire  for  Preventmg  Collision? 
at  Sea.       Pamph.   8vo.       1867.     2 
copies. 

Thomas  Gray,  i^- 
Beillt,  Lieut.-Colonel  B.A.,  C.B.  Me- 
morandum on  the  Prussian  Army,  i» 
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relation  to  the  Campaign  of  1866.  8vo. 
Ijondon,  1867.    2  copies. 

The  Secretary  of  Siaiefor  War, 
Repobt  of  the  Committee  for  the  Pre- 
vention of  Venereal  Diseases,  July  Ist, 
1867.   Pamph.  8vo. 

Anonymoutly, 
Report  of  the  Committee  of  the  Society 
for  Improving  the  Condition  of  Mer- 
chant Seamen.   Pamph.  8vo.   London, 
1867. 

Hear  Admiral  A.  P.  Ryder, 

Bbutheb,  a.  E.,    Kapitcin   der  Artil- 

Icric.     Het  Tjzer    meer   bepaaldelijk 

beschouwd    als     grondstof,     best^md 

tot   vervaardiging    van  vuurmonden. 

Pamph.  8vo.     Gravenhage,  1867. 

The  Netherlands  Minister  at  War, 

Revte  Maritime  et  Colonialc  for  1867. 

8vo,    Paris. 

The  Mtmiter  of  the  Marine  and 
the  Colonies^  Paris. 
Rhode,  J.  L.,  Captain  Rojal  Danish 
Navy.  The  Universal  Sea  Language ; 
being  a  complete  Code  of  Signals  for 
Day  and  ^ieht  for  Vessels  of  all 
Nations.  In  English,  French,  Danish, 
and  German.    4  vols.    8vo.    1835. 

Admiral  Bethune^  C.B, 
Rouse,  Rollo,  Major.    Practical  G^eome- 
try.     12mo.    London,  1867. 

The  Author, 
Russian  MiLiTiJtY  JoxntNAL.     9  num- 
bers for   1866,   and  10  numbers  for 
1867.    8vo. 
Russian  Natal  Review.    Nos.  0  to  12 

for  1866.    8vo. 
Russian     Abtillebt     Jouskal.     12 

numbers  for  1866.    8vo. 
Russian    Engineebino   Joubnal.     7 
numbers  for  1866,  and  2  numbers  for 
1867.    8vo. 

The  Minister  of  War,  St.  Petershurgh, 
Sailiko  Dibections  for  the  Coast  of 
Ireland.    Parti.    8vo.    1866. 

The  Lords  Commissioners  of  the 
Admiralty, 
Signals.    Night  and  Fog  Signals  for 
the  use  of  H.  M.  Fleet.    4to.    1839. 

Univeral  Telephrase  or  Signal  Book 
for  Seamen  of  all  nations.    4to.  1853. 
Of  the  Royal  Western  Yacht  Club. 
8vo.     Plymouth.     1846. 

Admiral  Bethune,  C.B. 

Smtth,  W.  H.,  Admiral  F.R.S.,  D.C.L., 

&o.      The    Sailors'  Word-Book;    an 

alphabetical  digest  of  nautical  terms. 

8vo.    London,  1867. 

Mrs.  Smyth, 

Soldieb.    How  the  British  Soldier  is 

armed.     Pamphlet.     8vo.     London, 

1867.  Anonymously, 


Sta-YB  Collbge.  Report  on  the  Final 
Examination  at  the  Staff  College,  held 
in  December  1866,  with  copies  of  the 
Examination  Papers.  Pamph.  8vo. 
London,  1867. 

The  Council  of  Military  Education, 
Statemkkt  of  the   relative   pecuniary 
position  of  the  Soldier  and  Agricul- 
tural and  Town  Labourer.    Pamphlet. 
8vo.    London,  1867.    2  copies. 

Secretary  of  State  for  War. 
Stewabd,  Harding,  Capt.  R.E.     Notes 
on  Submarine  Mines.    Pamph.    8vo. 
Woolwich,  1866. 

The  Author. 
The   New    Gunpowdeb   invented   by 
G.   A.   Noumeyer.    Pamphlet.     4to. 
London,  1867. 

Major-Oen.  J,  T,  BoileaU,  JKJ?., 
F.B.S. 
The  Pbotection  of  our  Commerce,  and 
distribution  of  our  Naval  Forces  con- 
sidered.    Pamphlet.    8vo.     London, 
1867. 

Anonymously. 
Tide  Tables  for  the  British  and  Irish 
Ports  for  1867.    8vo.   1866. 

The  Lords  Commit9ioners  of  the 
Admiralty, 
ToTNBEE,  Henry,  Captain,  P.R.A.S.,  and 
F.R.G.S.  On  Mercantile  Marine  Legis- 
lation, as  affecting  the  number  and 
efficiency  of  British  Seamen.  Re- 
printed from  the  Journal  of  the  So- 
ciety of  Art«,  18th  January,  Pamph. 
1867.    8vo.   1867.   6  copies. 

The  Author, 
Tubennb,  Histoire  de.      2  vols.     4to. 
Paris,  1735.  Col,  Wiyrcm. 

TwTFOBD,  Lieut.-CoL  Hants  Rifle  Vols. 
How  to  obtain  the  Recruit,  and  how 
to  retain  the  trained  Soldier.  Pamph. 
12mo.    1867.    4  copies. 

Sketch  of  an  Army  of  Reserve. 
Single  sheet,    6  copit^s.    4to. 

The  Author, 
VoLUNTEEB  Abmy,  the  true  Historv  of 
the  origin  and  formation  of,  by  F.  G. 
Pamph.  8vo.   London,  1867. 

Anonymously, 
United  Statm.  Report  from  a  Select 
Committee  of  the  House  of  Represen- 
tatives, on  the  overland  route  from 
Minnesota  to  British  Oregon.  8vo. 
Saint  Paul,  1858. 

Annual  Report  of  the  Secretary  of 
War  for  1866.  8vo.  Washington, 
1866.  • 

The  United  States  Oocemtnent, 
Wab   Office  Library   Catalogue,    Ad- 
denda Corrigenda,  since  the  issue  of 
the  Catalogue  in  I8G1',  corrected  to  the 


Digitized  by 


Googk 


^ 


XXii     PBOCEEDIKGS  OF  THK  T1UKTV-9EVENTU  ^YNNIVERSARY  UEETIKG. 


5Ui  June,  1867.  Pamph.     8ro.    War 
Office,  1867. 

The  Secretary  of  SMe  for  War. 
Watsox'b  Code  of  SignaU,  ISil.  6tli ed. 
8to.    London,  1842. 

Admiral  Beihvne,  C.B, 

"Whitwobth,  JosephiEsq.  LL.D.,  F.R.S. 

The    Report   of  tlic  AFmstrong  and 

Whitwortb  Committee,  vith  a  letter 


thereon,  to  Earl  de  Grey,  and  Appen- 
dices, by  Joseph  Whitvorth,  Esq. 
4to.     Manchester,  1866. 

TkeAmOor. 

Wilson,  Capt.  R.N.     A  few  obterra- 

tions  on  the  deterioration  of  our  Iron 

Navy.       Pamph.    8vo.      Lymington. 

1867. 

TheAuiior. 


JOUIWALS  AND  TRANSACTIONS. 


iNSTmrrioys. 

Association,  Bbitish.    Report  of  the 

d6th  Meeting  held  at  Nottingham  in 

August,  1866.    8vo.     London,  1867. 

The  Association. 

Association,    East    India.      Journal. 

No3. 1  and  2.    8vo.    London,  1867. 

The  Association. 

CmL  ENOnrKEBS,  Proceedings  of.    VoL 

XXVI,  for  1866-67.    8to.     London, 

1867. 

Charter,  Bye-laws,  and  List  of  Mem- 
bers.    8to.     London,  1867. 

The  Institution, 
Enoinkbe     Establishment,     RoTAii. 
Lectiures.     Drainage,  Sewage,  Irriga- 
tion,iWater  Supply,  and  Water  Works, 
delivered  at  tl^e  Koyal  Engineer  Es- 
tablishment at  Chatham,  Autumn  Sea- 
son, 1867,  by  Baldwin  Latham,  Esq., 
C.E.  Folio.  Chatham,  1867.  2  copies. 
On  the  Penetration  of  Iron  Armour- 
plates  by  Steel  Shot,  by  Captain  W. 
H.  Noble,  R.A.  Folio.  Cliatliam.  1867. 
Papers  of  the  Corps  of  Royal  En- 
gineers.   Vol.  XV.    New  Series.  8vo. 
Woolwich,  1866. 

The  Establishnent. 
Mechanical   Engineebs,  Proceedings 
of,  for  1867.    8vo.     Birmingham. 

The  Institution. 

Naval   Abchitects,    Transactions   of. 

Vol.  VII.   1866.    4to.   London,  1866. 

The  Institution. 

Royal,  of  Great  Britain,  Proceedings  of. 

Nos.  45  and  46  of  Vol.  V.   8vo.   1867. 

The  Institution. 

Royal  Abttlleby,  Proceedings  of.  Nos. 

6  to  11,  Vol.  V.    1866. 

The  Institution. 
Royal  National  Lite  Boat,  Journal 
of.    Nos.  64  to  66  of  Vol.  VT. 

Annual  Report  for  1867,  with  List 
of  Committee,  Officers,  and  Contri- 
butors. 8vo.   1867. 

The  Institution. 


SocUTIlg. 

Anthbopological,  Rbtikw.     Nos.  1$ 
and  17.    8to.    1867. 

Farewell  Address  delivered  at  the 
Fourth  Anniversary  of  the  Anthropo- 
logical Society,  January  Ist,  1867,  by 
James  Hunt,  President.  Pamph.  Sro. 
London,  1867. 

TkeSodetif. 

Antiqu ABIES,  Proceedings  of.    Vol.  lU. 

Parts  I,  II.  Nov.,  1864  to  Nov.,  1865. 

Archojologia.    Vol.    XX-    Part   I. 

FoUo.    1866. 

Abts,  Journal  of.    739  to  782  of  VoL 

XV.  8vo.    Loudon,  1867. 

The  Society. 
Royal,  Proceedings  of.    Nos.  88  to  96 
of  Vol.  XV.    No.  94.    8vo. 

Transactions  for  1866,  with  List  of 
Members. 
Ditto  for  1867.    Parti.    4to. 
Royal,  of  Edinburgh,  Prooeediogv  of. 
Session  for  1865-66.    8vo. 

Transactions.  Part  II,  Vol.  XXIT. 
4to. 

The  Soeid^. 
Royal     AGBicirLTrB.iL,    Joumal   ^ 
Parts  I  and  II  of  VoL  m. 

Th^Soeiet4f. 
Royal  Asiatic,  Journal  of.     Part  II. 
Vol  II. 

The  Sodeijf. 
Royal  Asteonoihcal,  Memoirs  of.  VoL 

XXXV.    4to.    London,  1867. 
Royal  Geogeaphical,  Propped  wigs  of. 
VoL  XL  Nos.  1  to  6.    8vo. 

Joumal  of.  Vol.  XXXVI.  1866. 
8vo. 

Catalogue  of  the  Library.  8vo.  1865. 
lUeSocidy. 
Zoological  Society  of  Loudon,  Pro- 
ceedings of    Parts  I  to  ni  for  1866. 
Ditto.    Parts  I  to  II  for  1867.  8vo. 
Transactions.     Parts    I    to   IV  of 
VoL  VI.    FoUo.    1867. 

The  Societjf, 
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BOOKS  PUBCHASED. 


Aj>rE,  Colonel  John,  C3,,  R.A.  Sifcana ; 

a  Mountain  Campaign  on  the  borders 

of  Afghanistan.     8vo.    London,  1867. 

AntY,  O.  B.,  A.M.,  &c.  Gravitation.  8to. 

London,  1831. 
Alcocjc,  Sir  Kutherford,  K.C.B.      The 
Capital  of  the  Tjcoon  ;  a  S^arrative  of 
three  jcars'  Besidence  in  Japan.  2to1s. 
8to.     London,  1865. 

Almakagh  de  Gotha  for  1868.  32mo. 
GothiK  1867. 

Almanac.  The  British  Almanac  and 
Companion  for  1868.  8to.  London, 
1867. 

Aktwerp.  Etude caritique;  consid^tions 
historiques  et  politiques  sur  les  Fortifi- 
cations d'Auvcrs,  par  un  anoien  OiEcier 
du  G^^io.    8vo.    Paris,  1867. 

Ae&yll,  Duke  of.  India  under  Dal- 
housie  and  Canning.  From  the  Hdin- 
burgh  Review  of  January  and  April, 
1863.     8to.    London,  1865. 

Arkt  Estimates  of  Efiective  and  Non- 
effective ServiccB  for  1867-68.  Folio. 
Febnmry,  1867. 

Abtillkby.  Instruction  for  HeaTy  Ar- 
tillenr,  prepared  by  a  Board  of  Omccrs, 
for  the  use  of  the  Army  of  tJie  United 
States.     12mo.    New  Yorlc,  1863. 

Anxcxtaisx  pes  dsux  Mokses,  186^65. 
4to.     Paris,  1866. 

Bakbb,  Samuel  White,  MA.,  F.E.G.S. 
The  Albert-Nyanza,  great  basin  of  Uie 
Nile.    2  vols.    8to.    London,  1866. 

Baknatyne,  J.  M.,  Mf^or.  Royal  War- 
rants, Circulars,  General  Orders,  and 
MeMxoranda.  By  the  War  OiEce  and 
Horse  Guards,  from  August,  1856, 
to  November,  1866.  8to.  liondon, 
1867. 

Bemis,  George.  Ajnerican  Neutrality ; 
its  honourable  past,  its  expedient 
fatnre.    8ro.     Boston,  1866. 

Blacker,  Valentine,  Lieut.  -  Colonel. 
Memoir  of  the  (^orations  of  the  British 
Army  during  tne  Mahratta  War  of 
1817-18-19.     4to.     London,  1821. 

Blub  Book.  Coj^  of  Admiral  Yelver- 
ton*s  and  Admiral  Warden's  Boport 
on  the  Trials  of  the  Channel  Fleet  in 
1866;  with  obserrations  of  the  Con- 
troller of  the  Navy  thereon.  Folio. 
1867. 

BoTWTOJr,  Charles  B.,  DJ).  The  His- 
tory of  the  Navy  during  the  Bebelliou. 
VoLL    8vo.    New  York,  1867. 


Bbackevbuby,  C.  B.,  Captain  B.A. 
European  Armaments  in  1867.  8vo. 
London,  1867. 

BUBTON,  Bichard  F.,  Captain  Bombay 
Army.  Abeokuta  and  tne  Camaroons 
Mountains.  2  vols.  8vo.  London, 
1863. 

Personal  Narrative  of  a  Pilgrimage 
to  El  Medinah  and  Meccan.  2nd 
edition.    12mo.  London,  1857. 

Bybne,  Oliver,  Esq.  The  Essential 
Elements  of  Practical  Mechanics. 
12mo.    London,  1867. 

Caitot  de  Sauvetape,  Description  du. 
Pamph.    8vo.    Paris,  1867. 

Cabteb,  Thomas,  Esq.  Historical  Be- 
cords  of  the  18th  or  Prince  Albert's 
Beghnent  of  Light  Infantry  (with 
Illustrations).    8vo.    London,  1867. 

Cataloocb  des  Collections  composant 
le  Mus^  d'ArtiHerie,  par  O.  P.  L'Ha- 
ridcm.    8to.    Paris,  1862. 

Civil  Sbbvioe  Guide.  By  Henry 
White,  B.A.  8vo.  Edition.  12mo. 
London,  1867. 

Clausewitz,  Carl  von,  General.  Der 
Feldzug  von  1812  in  Buszland,  der 
Feldzug  von  1818,  bis  zum  Waffen- 
stillstand,  und  der  Feldzug  von  1814, 
in  Frankreich.     8vo.    Berlin,  1863. 

CoLOMB,  P.  H.  and  Brent,  H.  W.,  Com- 
manders B.N.  The  Law  of  Port 
Helm.    8vo.     London,  1866. 

Combekmebe,  Tiscount,  Field- Marshal, 
G.C.B.,  &c.  Memoirs  and  Corres- 
pondence, from  his  family  papers, 
^y  the  Bight  Hon.  Mary,  Viscountess 
Combcrmere,  and  Captain  W.  W. 
EnoUys,  93rd  Sutherland  Highlanders. 
2  vols.    8vo.    London,  1866. 

Considerations  sur  les  defenses  natu- 
relies  de  la  France  en  cas  d'une 
invasion  Allemande.  Traduit  de 
TAllemand  par  A.  Bacharach.  8vo. 
Paris,  1867. 
D'AzEOUO  Massimo.  Precis  of  the 
Operations  of  General  Durando  in 
Yenetia.  Translated  by  Captain 
Einloch.  Pamph.  8vo.  London,  1867. 
Dixon,  Hepwortli,  Esq.      The  Life  of 

Admiral  Blake.  12mo.  London. 
DouQLAS,  General  Sir  Howard,  Bart., 
G.C.B.,  &c.  On  the  Defence  of 
England,  Naval,  Littoral,  and 
Internal.  Pamph.  8vo.  London, 
1860. 
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DuPTON,  Henry.  KarratiTeof  a  Journey 
through  AbTBsinia  in  1862-68.  8to. 
London,  1867. 

Fat,  Ch.,  Chef  d'Eacadron.  Souyenin 
de  la  Guerre  de  Crim^,  1854-56. 
Sto.    Paris,  1867. 

PiTZCLABENOE,  Colonel  Coldstream 
Qxuirds.  Memoir  on  the  Duty  of 
Pioquets.  4th  edition.  Pamph. 
82mo.     London,  1854. 

Flachat,  Eugene,  Ing^nieur.  NaTigation 
&  Yapeur  transoolanienne.  2  toIb. 
8to.  (with  an  Atlas).     Paris,  1866. 

FoBSTTH,  James,  Lieut.  Bengal  Staff 
Corps.  The  Sporting  Bifle  and  its 
Projectiles.  2nd  edition.  8vo. 
London,  1857. 

Fkancb.  Les  Institutions  Militaires 
de  la  Prance.     8vo.    Paris,  1867. 

Francs.  L'Arm^e  Franfaise  en  1867. 
9th  edition.  8to.    Paris,  1867. 

Fhxdbbick  Chablks,  Prince  of  Prussia. 
A  Military  Memorial.  Pamph.  8to. 
London,  1866. 

Grose,  Francis,  Esq.  Military  Anti- 
quities respecting  a  History  of  the 
English  Aiioay  from  the  Conquest  to 
the  present  time.  4to.  2  toIb. 
London,  1801. 

GuBKABi),  J.  Etude  BUT  la  Formation 
en  carr&    8vo.    Paris,  1867. 

Hall,  Charles  Francis,  Captain  of  the 
Whaling  Barque  "George  Henry." 
Life  with  the  Esquimaux.  8to. 
London,  1865. 

Hakluyt  Society's  Publications. 
The  Three  Voyages  of  Martin  Fro- 
bisher  in  search  of  a  Passaee  to 
Cathaia  and  India  by  the  North  West, 
A.D.  1576-8.  By  Bear- Admiral  B. 
CoUinson,  C.B.    Svo.    London,  1867. 

Hayelock,  Sir  Henry  M.,  Bart.,  C.^., 
9.C  Three  Main  Military  Questions 
of  the  Day.    8vo.    London,  1867. 

Hbbschbl,  Sir  John  F.  W.,  Bart.,  K.H. 
Familiar  Lectures  on  Scientific  Sub- 
jects.    12mo.     London,  1867. 

HiSTOBicus.  Letters  by  Historicus  on 
some  questions  of  International  Law. 
Beprinted  from  the  "  Times"  with  con- 
siderable additions.  8to.  London, 
1863. 

HoziBB,  H.  M.,  F.C.S.,  F.G.S.  The 
Seren  Weeks'  War.  Its  Antecedents 
and  its  Incidents.  2  toIs.  Syo. 
London,  1867. 

Jackeis,  Capitaine.  Les  Armes  H  feu 
portatiYcs  se  chargeant  par  la  Culasse. 
Les  fusils  ChassepAt  et  Albini.  Pamph. 
8to.     Anvers,  1857. 

Johns,  Major,  R.M.,  and  Lieut.  P.  H. 
Niooks,  B.M.    The  NaYal  and  Mili- 


tary Heroes  of  Great  Britain;  or, 
Calendar  of  Victory  firom  the  Beign  of 
William  the  Conqueror  to  the  Battle 
of  Inkermann.    12mo.   London,  I860. 

Juste,  Theodore.  Catalogue  des  Collee- 
tions  composant  le  Musfe  Boyal  d' An- 
tiquity, d'Armures  et  d'ArtOlene, 
Bruxelles.  2nd  edition.  8yo.  Brox- 
eUes,  1867. 

Kabchkr,  Theodore,  Professor  at  Wool- 
wich. Les  EcriYains  Militaires  de  Is 
France.    8yo.    Londres,  1866. 

Kate,  John  William.    LiYes  of  Indiiii 

Officers.   2  yoIs.    8yo.  London,  1867. 

The  Administration    of  the   Eiit 

India  Company ;  a  history  of  Indiaa 

progress.    8vo.    London,  1858. 

Kennedy,  E.  H.,  M.D.  NanratiTe  d 
the  Campaign  of  the  Army  of  the 
Indus  in  1838-39,  in  Sind  and  Sao* 
bool.    2yo18.    12mo.     London,  1840. 

Leeke,  W.,  M.A.,  Chaplain.  The  fli^ 
tory  of  Lord  Seaton  s  Begiment,  tlie 
52nd,  at  the  Battle  of  Waterloo,  tog^ 
thor  with  Yarious  incidents  connected 
with  that  regiment.  2  yoIs.  8to. 
London,  1866. 

LiYiNOSTONE,  DaYid  and  Chariet.  Ktr* 
ratine  of  an  Expedition  to  the  Zambeii 
and  its  Tributaries,  1858-64.  8to. 
London,  1865. 

LuLLiEB,  C,  Officier  de  Marine.  Eani 
sur  I'histoire  de  la  tactique  navale  et 
des  ^Yolutions  de  mer.  8yo.  Plsris, 
1867. 

McNaib,  Eobert  The  Colours  of  the 
British  Army.  Parts  II  and  III. 
4to.    Pamph. 

Mabtin,  Charles,  Lieut -Colonel  Frendi 
Army.  Constitution  et  Puissance 
Militaires  compar6ea  de  la  Fnnoe  et 
de  I'AngleterrQ.    8yo.     Paris,  1868. 

Mbhobial  de  I'Artillerie.  B6dig^  par 
les  soins  du  Comity.  No.  8.  8to. 
Paris,  1867.  With  Atlas.  OWong 
foHo.     1867. 

Mebchant     Shipping      Act,     1854. 
FoUo. 
Amendment  Act,    1855.     Folio. 

Mebian,  Colonel  Swiss  Army.  Les 
Progr^s  de  I'Artillerio  dans  les  hx 
demifercB  Annies.  Pamph.  8yo.  Paris, 
1866. 

MiLUEB,  William  Allen,  M.D.,  LLP. 
Elements  of  Chemistry,  Theoretical 
and  Practical.  3  toIs*.  Sto.  Lon- 
don, 1863. 

Motley,  John  Lothrop,  D.CJa  Bis- 
tory  of  the  United  Netherlands.  Vob. 
Ill  and  IV.     8vo.     London,  1867. 

Napoleon  ler,  Correspondence  de. 
Tomes  21  and  22.    8to.    Paris,  1867. 


Digitized  by 


Googk 


PROCEEDINGS  OP  THE  THIRTY- SEVENTH  ANNIVERSARY  MEETING.     XXV 


Navt.  The  NftTal  Expenditure  from 
1860  to  1866,  and  its  Results.  Pampk 
Sto.    1867. 

Estimates  of  Effective  and  Non- 
Effective  Services,  for  the  year  1867- 
68,  vrith  Appendix.    Folio.     1867. 

Newton,  C.  J.,  M.A.  Travels  and  Dis- 
coveries in  the  Levant.  2  vols.  8vo. 
London,  1865. 

NuaBVT,  Lord.  Some  Memorials  of 
John  Hampden,  his  Pftrty,  and  his 
Times.    2  vols.    8vo.    London,  1832. 

Obdinancss.  Dienst-Vorschriften  der 
Koniglich  Preussischen  Armee.  Her- 
ausgeffeben  und  redigirt  von  Karl 
Ton^^lldorff,  Major  Prussian  Army. 
2  Vols.    8vo.     1866-67. 

OvTBAM,  James,  Major  23rd  Bombay  N.I. 
Boush  Notes  of  the  Campaign  in 
Scinde  and  Afghanistan  in  1838-39. 
12mo.    London,  1840. 

Pamb,  Vice- Admiral.  L'art  Naval  H  I'Ex- 
positioQ  Universelle  de  Paris  en  1867. 
Premiere  Partie.    8vo.  Paris,  1867. 
Atlas  to  Ditto,  oblong  folio. 

Pabst,  Edward,  Rev.  Memoirs  of  Rear- 
Admiral  Sir  W.  Edward  Parry,  Knt., 
F.II.S.,  7th  ed.    12mo.   London,  1860. 

Ploinkib:},  Wilhelm  von.  Neue  Hinter- 
ladungs-Gewehre.  Pamphlet  8vo. 
Darmstadt,  1867. 

POBTEB,  Whitworth,  Major.  A  History 
of  the  Knights  of  Malta,  or  the  Order 
of  the  Hospital  of  St.  John  of  Jeru- 
salem.   2  vols.    8vo.   London,  1858. 

PuirjAUB.  History  of  the  Punjaub,  and 
of  the  rise,  progress,  and  present  con- 
dition of  the  sect  and  nation  of  the 
Sikhs.   2  vols.  8vo.    London,  1846. 

BAPPOBTSaux  Autorit^sF^^ralesSuisses 
sor  les  Essais  de  Fusils  se  chargeant 
par  la  Culasse.  Pamph.  8vo.  Paris/ 
1867. 

Bboisteb,  The  Annual,  for  1866.  New 
Series.  8vo.   London,  1866. 

Heihiie,  Surgeon,  M.D.  Bhotan,  and 
the  story  of  the  Dooar  War.  8vo. 
London,  1866. 

BussiA,  History  of  (Cabinet  Encyclo- 
poadia).  3  vols.   16mo.   London,  1831. 

BuBTOW,  B.,  Brigadier  Prussian  Army. 
Die  Ersten  Feldzuge  Napoleon  Bona- 
parte in  ItaUen  und  Deutschland,  1796 
nnd  1797.    8vo.   Zurich,  1867. 

BusTOW,  W.,  Colonel.  La  Guerre  de 
1866,  en  Allemagne  et  en  Italic.  8vo. 
Paris,  1866. 

Sabinb,  Robert,  Esq.,  F.S.A.  Tlie  Elec- 
tric Telegraph.   8vo.    London,  1867. 

ScHOTT,  Capitaine  du  G^nie  Prussien. 
Des  Forts  D^tach^s.  Pamph.  8vo. 
Paris,  1867. 


Sladb,  Sir  Adolphus,  Bear-Admiral, 
E.C.B.  Turkepr  and  the  Crimean  War, 
a  Narrative  of  Historical  Events.  8vo. 
London,  1867. 

Smith,  M.  W.,  Major-Gkneral,  C.B. 
Cavalry  Outpost  Dnll.  8vo.  London, 
1867. 

Steikackebs,  F.  F.  Histoire  des  Ordres 
deChevalcrie,  etdes  Distinctions  Hono- 
rifiques  en  France.    4to.    Paris,  1867. 

SxTLLiVAN,  Sir  Edward,  Bart  The  Con- 
querors, Warriors,  and  Statesmen  of 
India.    8vo.    London,  1866. 

TiMBe,  John,  F.S.A.  The  Statesman's 
Year  Book  for  1867.  8vo.  London, 
1867. 

TiPiNa  TiEN-Kwon;  the  Historjr  of 
the  Tiping  Bevolution.  By  Lm-Le 
(Special  Agent  of  the  Tiping  C^eneral- 
in-chief).  2  vols.  8vo.  London, 
1866. 

Tbotteb,  Lionel  James,  late  2nd  Bengal 
Fusiliers.  The  History  of  the  Britwh 
Empire  in  India,  from  the  appoint- 
ment of  Lord  Hai^dinge,  to  the  political 
extinction  of  the  East  India  Company, 
18^14  to  1862.  2  vols.  8vo.  London, 
1866. 

United  States.  Army  Meteorological 
Begister  for  12  years,  from  1843  to 
1854  inclusive,  compiled  by  the  Offi- 
cers of  the  Medical  Department  of  the 
Army  at  the  Military  Ports  of  the 
United  States.  4to.  Washington,  1855. 
The  Official  Correspondence  on  the 
Claims  of  the  United  States  in  respect 
of  the  Alabama.  8vo.  London,  1867. 
The  Rebellion  Record.  A  Diary  of 
American  Events.  Edited  by  Frank 
Moore.  Vol.  X.  8vo.  New  York,  1867. 
Report  of  the  Quartermaster-Cieneral 
of  the  United  States  Army  to  the 
Secretary  at  War,  for  the  year  ending 
30th  Juno,  1865.  8vo.  Washington, 
1865. 

Wabdfbton,  Eliot.  Memoirs  of  Prince 
Rupert  and  the  Cavaliers.  3  vols.  8vo. 
London,  1849. 

Wellingtok,  Arthur,  Field-Marshal 
Duke  of,  K.Q-.  Despatches,  Corre- 
spondence, and  Memoranda  of.  Edited 
by  his  son,  the  Duke  of  Wellington,  E.G-. 
(In  continuation  of  the  former  Series). 
Vol.  I.  January  1819,  to  December 
1822. 

Vol.  II.  1823  to  1825.  8vo.  London, 
1867. 

Wilson,  Horace  Hayman,  Esq.  Docu- 
ments illustrative  of  the  Burmese  War. 
4to.    Calcutta,  1827. 

WiTZLBBKX,  A.  v..  Genera],  Pnissian 
Army.      Hecrwcscn     und-Infkntoric- 
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dienBt   der    Kdni^lich!    PreussiBchen 
Araaee.   8vo.  Berlin,  1867. 
Weioht,  Bobert,  Esq.     A  Memoir  of 
General  James  Oglethorpe.  8vo.  Lon- 
don,   1867. 


Wysb,  ThomM,  The  B^t  Hon.,  £.0  J. 
An  Exeurtion  in  tbe  FeUnponmm  in 
the  year  1858.    2  toIs.    8?o.    1665. 


PERIODICALS   PURCHiSED. 


Allen's  l2a)XAK  Mail. 

AtflULBS  DU  CoiffiOEBTATOIBE. 

Ainn7AL  Bbgisteb. 
AsMT  Lists— Habt's. 

MOZifTBXY. 

A.THX»MUU. 
CiTIL  ENGU^EB. 
EKaiKZSB. 

Gazitzbb— Abut  aito  Navy. 

Naval  and  Militaby. 

Ukitbd  Ssbyicb. 

Woolwich. 
JoiTBNALS— Deb  Abmbs  SpiaALES. 

Dis  SciEKcss  Militaibes. 

United  Sbsviob. 
Kblly's  Post  Opfiob  Dibbctoby  fob 
1867. 


Le  Sfectateitb  Militaibe. 
Magazines — Gentlbxak's. 

London,  JIdotbitbge,  isd 
Dublin  Phuosofexoi. 

Mechanics'. 
Navy  List,  Qitabtxblt. 
Notes  and  Quebiss. 

BeTIEWS — ^EDINBrBaH. 

Quabteely. 

Webthinstbb. 
Statesman's  Ybab-Boqk. 
The  Lancet. 
Thb  Times. 
Thom*sIbish  Almanac  and  Qmmi 

DiBECTOBY. 

Time's  Ybab  JBook  of  Facts. 
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MAPS,  PLANS,  CHARTS,  SKETCHES,  &c. 


Presented. 


Portrait  of  Earl  Howe,  K.G. 

John  Barroir,  Esq.^  FM.S. 
Kew  Zealand. 

Map  of  tho  Province  of  Otago.  1856. 
Stanford's  Atlas  of  the  Provinces  of 
Kelson  and  Marlborough. 

Map  of  the  Pro\'ince  of  Canterbury. 
1866. 

Sketch   Map   of  the    Province    of 
Sonthhind.    1865. 

Captain  Mope,  JR.N, 
Abjseinia,  Bouto  Maps  of.    2  copies. 

Secretcury  of  Stale  for  War. 
Bei^haus  Hermann  and  F.Y.  StQlpnagel. 
C^rt  of  the  World,  containing  the 
lines  of  oceanic  Mail  Steam  Communi- 
cation, Telegraphs,  &e.     Gbtha,  1867. 
Amwfmoiulif, 
Topographic  Map  of  Belgium.  ^  3  sheets 
(in  continuation). 

The  MiniHer  at  War,  BrusieU, 
Plan  of  the  Fortified  Camp  of  Antwerp. 
4  sheets. 

The  Minister  at  War,  Brussels, 
Cliarts,  43  in  number. 

The  Lards  Commissioners  of  the 
AdmiraUy, 


PhotoOTaphs  of  Captain  Faucus*  Boat 
for  Passenger  Ships. 

Ditto  of  Model  ofhis  Pontoon  Trains. 
4  views. 

Captain  Faneus. 
Photographs  of  the  Gates  of  Antwerp. 
8  in  number. 

Colonel  Scrationf  B.E. 
Makupacttjbing   Departments   of  the 
Bojal  Arsenal.  Series  of  lithographic 
Plates  of.    Total  39. 

Ditto,  ditto.  Series  of  Lithographic 
Plates  of  the  Bojal  Laboratory  De- 
partment.   Nos.  1  to  36. 

Ditto,  ditto.  Series  of  Lithographic 
Plates  of  the  Eoyal  Chin  Carriage  De- 
partment. Ill  Sheets. 

Ditto,  ditto.  Lithograpliic  Plat^of 
Boxer  Ammunition  for  Snider  Rifle. 
1  Sheet. 
Selection  of  Photographs  of  Gims  and 
Breech-loadine  Small  Arms,  &c.,  taken 
at  the  Bojal  Arsenal,  Woolwich.  135 
in  number. 

The  Secret4mf  of  State  for 
War. 


MAPS  PURCHASED. 


India,  Allen's  Map  of.    1867.    Mounted 

on  spring  roller. 
Africa,  Keith  Johnstone's  Map  of,  with 

latest  discoveries.     1  sheet. 
Kiepert,   H.    Neuer    Handatlas,    Die 

Nillftnder.    Berlin. 


Papal  States.  Carte  de  la  Partie  sud- 
ouest  des'Etats  de  rEgUse.ex^cut^e  par 
les  Officiers  du  Corps  d'Etat-Major. 
Paris,  1856. 

Suez,  Carte  de  I'lsthme  de.     Paris,  1866. 

Abyssinia,  Wyld's  Map  of     1867. 
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XXVUl  PBOCEEDINGS  OF  THE  THIBnT-SEVESTTH  AmOYEBSART  ICEETIKG. 


■  USEUI. 


MILITARY, 


Preaenttd, 


*«Scliciikl"  10-lb.  dieU  fired  at  the 
battle  of  Gettysburg,  July  3rd,  1863. 
Also  the  Concussion  Fuze  iised  with 
the  aboTe,  comprising  fuze  ease,  plug 
for  reversing  jiunper  prerious  to  load- 
ing ;  jumper  to  be  fitted  with  copper 
cap.  lAeut.  ff.  A,  DUlon, 

Bifle  Brigade. 
Port  of  a  Turkish  Cannon,  on  the  coil 
principle,  brought  firom  Sinope  after 
the  Cnmean  War. 

V,  Woodcraft,  Esq.,  OMce  of  Patents, 
Dagger  of  Oriental  manumcture. 

Dr.  McCoMh, 
Specimens  illustrating  the  manufacture 
of  Boxer  Ammunition. 

Pattern  II.    Naval. 
Pattern  III.  Enfield. 
Cartridges  for  Snider's  Breech-load- 
ing Bifle.  Colonel  Boxer,  B.A. 
Coclmin's  Breech-loading  Bifle. 

Owners  of  the  Patent. 
Model  of  a  32-pounder  G-un,  throwing  a 
sharp-edged  discoidally-formed  shot. 
Lieut.- Oeneral  Hulchinaon* 
Section  of  I2-pounder  Gun,  showing  his 
mode  of  strengthening   by  means  of 
an  internal  wrought-iron  tube. 
Small  Model  of  12-inch  Gim,  showing 
mode  of  inserting  tube. 


Specimen  showing  flaws  in  casting  orer- 
tube. 
Ditto,  showing  the  efi*ecta  of  chilHxig. 
1  9-inch  Palliser  Shell. 
1        do.  do.  broken  open  to 

show  grain  of  metaL 
1  Screw  Bolt  for  attaching  armour  plates^ 
adopted  in  iron  shields  for  permaneot 
fortifications. 

Major  W.  PalUser,  unatiat^ 

late  18/A  Hussars. 

Scries  of  Common  Shell,  whole  and  in 

section,  for  the  9,  8,  and  7-inch  maz- 

zle-loadine  ^uns. 

Specimens  of  Double  Shell,  whole  and  in 

section. 
Do.  of  Shell,  whole  and  in  section,  lor 

the  64-pr.  gun. 
Do.  of  9,  8,  and  7-inch  Palliser  Chflkd 

SheU. 
Do.  of  Castings  in  Chill  and  in  Sand. 

The  Secretary  of  State  far  War. 
Coat  of  quilted  Armour  taken  in  Ac- 
tion from  Koer  Singh,    the   fiuooos 
Bi^'poot  Chief  of  Jugdeespore  in  Bdiir, 
on  the  12th  August,  1857. 
Major  General    Sir  V.  Eyre,  K.C.8J., 
C.B.,  who  commanded  the  FiM  Fbree 
that  relieved  Arrah» 


ABMS 

Purchased. 


1  Short  African  Spear. 
4  Long  do.        do. 
4  Short      do.     Clubs. 
1  Long       do.       do. 

Breech-lcadiny  Arms, 
Burton — rim  ignition. 


Montstorm  and  Selwyn — Central  fire. 
Albini  and  Braondlin —  do. 

Henry —  do. 

Eosbery —  do. 

Chassepot —    .  do. 


TOPOGBAPHICAL   MODELS 


Model  of  the  Simplon  Pass. 
Model  of  Geneva,  with  the  old  fortifi- 
cations. 


Presented. 

Model  of  a  Swiss  Lake. 


Captain  Trotter. 


MODEL  OP  GUI^ 


Ptirchased. 
Quarter-size  Model  of  a  10-inch  Woolwi^li  Gun,  with  Shot. 
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PROCEEDINGS  OF  THE  THIRTY-SEVENTH  ANNIVERSART  MEETING.     XXIX 


MISCELLANEOUS. 
Presented, 


No.  1.  Small  Ordinary  Screw  Bolt. 
„    2.        Do.  do.         broken  off 

by  fifgt  blow  of  28  lbs.  weight,  falling 
tbrough  2  feet. 

No.  8.  Screw  Bolt  with  reduced  shank 
before  testing. 

Screw  Bolt  'H-ith  reduced  shank  after 
test.  This  bolt  withstood  nine  blows 
of  the  28  lbs.  weight,  falling  through 
2  feet  6  inches.  Before  being  tested, 
its  length  was  the  same  as  that  of 
Nos.  1  and  8. 

Major  W,  PaOUer,  Mnatiached, 
late  18M  Hussars, 

Steel  Model  of  a  Mackay  solid  shot. 

77-lb.  shot  fired  on  13th  November,  1867, 
from  the  Mookay  S'-^  Windage  Gun, 
with  a  charge  of  30  lbs.  of  powder  at  a 
6-inch  back-plate  at  a  range  of  76  yards. 

82-lb.  shot  fired  from  the  Mackay  6-inch 
Windaee  Gun  with  22  lbs.  of  powder  at 
a  6-inoh  rolled  plate  at  a  range  of  75 
yards. 

Shot  fired  with  14  lbs.  of  powder  fvom 
the  Mackay  S'^^  Gun,  at  a  6-inch 
rolled  plate  at  76  yards. 


Muzzle  of  the  Mackay  12-pounder  Wind- 
age Gun,  wliich  competed  at  Shoebury- 
ness  in  Juilc,  1865.  This  gun  fired 
1,300  rounds  previous  to  the  muzzle 
being  cut  off*.  Weight  of  projectile, 
11  lbs.  10  ozs. ;  charge,'  li  and  2  lbs. 
of  powder.  The  extreme  range  of  the 
gun  before  the  muzzle  was  cut  off,  was 
at  26°  elevation  from  6,500  to  6,800 
yards,  with  2  lbs.  of  powder  and  12-lb. 
shot. 

James  MacJcaVt  Esq, 

Military  Figures  on  a  Mechanical  Base, 
for  the  Practice  of  Company  Drill. 

Captain  Rivihre^  Hon,  Art,  Cy, 

Tlie Maugersbury  Battering  Ham;  an  in- 
strimient  intended  to  perforate  stone 
or  brick  walk.  It  may  be  used  either 
to  enable  troops  to  obtain  possession 
of  houses  held  by  an  enemy,  or  to 
fiicilitate  the  escape  of  persons  in  the 
upper  part  of  a  liousc  when  the  stair- 
case is  on  fire.  Invented  by  the 
donor. 
J,  Chamherlayne  Ckamherlayne,  ^sq. 


NAVAL. 


Miscellaneous, 
Presented. 


A  Gun  dropped  overboard  diuring  the 
Siege  of  Gibraltar  and  recovered  a 
short  time  since. 


Captain  HR.H.  the  JhtJce  ofEdin- 
biirffh,  K.G.,  S,N, 
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LIST    OF    ANNUAL    SUBSCRIBERS. 


•  Denotes  Correeponding  Member  of  Council. 


ABBOTT,  Sir  F.  CB.  M^..Gen.(rot.)  Beng. 

Engs.  Member  of  Coun.  of  Mil.  Kdn.  (1^) 
Abbott,  Saunders  A.      Maj.-Gen.  (reti^B. 

Army  (11.) 
Aber«romby,  Son.  John  Lieut.  Bifle  Bri- 
gade (1^) 
Abinger,  Lokd  W.  F.  Col.  S.F.Gdn. 

Ackers,  G-.  H.  Lieut.-Col.  Staffd.  Yeo.  Cav. 

late  Lieut.  B.  H.  Gds.  (1/.) 
Aoland,  F.  G-.  Pyke  Ens.  Bifle  Brigade 

•Acland,  T.  Dyke,  MP.  Lt.-Col.  Ist  Ber. 

Bifle  Volunteers,  (1/.) 
Adair,  Alex.  W.        Capt.  (ret.)  52nd  Light 

Inf.  (li.) 
Adair,  J.  W.  D.  Major  (ret.)  3lst  Regt.  (XI) 
•Adair,  B.  A.  Shafto  Col.  Suffolk  Mil. 

ArtiUeiT,  ABC.  to  the  Queen  (11.) 
•Adams,  Cadwallader     Col.  49th  Begt.  (11.) 
Adams,  C.         Maj.  Instr.  Mil.  Hist.  B.  M. 

Coll.  (U.) 
Adams,  E.         Col.  Sec.  B.  M.  Asylum  (1/.) 
Adams,  Fred.   Lieut.  H.M.  Bom.  Staff'Corps 
Adams,  F.  B.  Ens.  Hon.  Art  Co.  (1/.) 

Adams,  W.  H.  Col.  kte  unatt.  Prof,  of  For- 
tification at  the  B.  M.  Acad.  Sandhurst 

(U) 
Adderley,  Mylles  B.  B.  Capt.  (ret.)  B-H-Ods. 
Addington,  Hon.  Leonard  A.  Capt.  B.A. 
•Addison,  T.  CB.  CoL  2nd  Q.  By.  Bt.  (IL) 
Adye,  John  M.  CB.  Col.  Boy.  Art.  (li.) 
Agg,  T.  F.  Capt  (ret.)  16th  Lancers  (1/.) 
Agg,  Wm,  Lieut.-Col.  5l8t  K.O.L.I.  (1^.) 
A^ew,  C.  Major  late  11th  Begt.  (i;.) 

Amslie,  C.  P.  Maj  .-Gen.  Commanding 

the  Troops,  Barbadoes 
Ainslie,  Henry  F.         Col.  (ret.)  88rd  Begt. 

(11.  IM.) 
Airey,  Sir  Bich.  GCB.      Lt.-Gen.  Col.  17th 

Bet  Gmr.  and  Com.  in  Chief  Gibraltar  (1^.) 
Aitchison,  Sir  John,  GCB.  Gen.  Col. 

72nd  Highlanders  (12.) 
AUchison,  W.  Lt.-Col.  Sco.  Fus.  Gds. 

Albermarle,  G.  T.  Eabl  of  Lieut.-Gen. 

Alcock,  Nathaniel        Asst-Surg.  85th  Boy. 

Sussex  Begiment 
Aldridge,  B.         Capt.  kto  60th  Boy.  Bifles 
Aldworth,  B,  W.    CoL  (ret.)  7th  Boy,  Fob. 


Alexander,  Claud  Lieut-Col.  Gren.Gds.  (1/.) 
Alexander,  James  M^or  General  H.M. 

Indian  Army 
Alexander,  Sir  J.E.  Colonel  (ret>h.  p.)  (11.) 
Alexander,  J.  H.  I.,  CB.       Capt  B.N.  ill) 
AUardioe,  G.  J.  C.      Lieut  50tli  Begt.  (1/.) 
Allen,  E.  M.  Lieut  2l8t  B.N.B.  Fus. 

AUinson,  A.  C.  Lieut  Ist  W.  I.  Begt  (\L) 
Allix,  Noel  C.  Lieut  Gren.  Gds.  (M.) 

Ames,  H.  M.  Comet  kte  Glouc.  Yeo. 

Ames,  Lionel  Lt.-Col.  kte  Herts.  MU.  (11.) 
Amiel,  F.  J.T.  Capt9th  Mon.  Bifle  Vols.  (1^) 
Amsinok,  William  Major  late  5Srd  Beet. 
Anderson,  A.  MD.  Inap.  Gen,  of  Hosps.  (l7.) 
Anderson,  David  Col.  22nd  Begt. 

Anderson,G«o.  Dep.-Insp.Gen.  of  Hospls.(li.) 
Anderson, W.  CB.  Col.  (ret.)  H.  M.  Beng.  Art. 

(11) 
*Ander8on,W.  F.  Major  H.M.  Bom.  N.I.(U.) 
Anderton,  W.  I.  Capt  Lane.  Hus.  late  I7th 

Lancers 
Andoe,  Hilary  G.  Lieut.  B.N.  (1^) 

Andrews,  Wm.  Geo.  Lieut.-Col.  B JL  (11.) 
Angelo,  E  Jk..  KH.  KW.  CoL  late  30th  Begt. 

(IL) 
Angelo,  J.  A.  Lieut-Col.  B.A. 

Annesley,  Hon.  Arthur       Capt  (ret)  Bifle 

Brigade 
Anstruther,  P.  B.  Cnpt.  94th  Begt. 

Anstruther,  Philip,  CB.  Maj.-G^.  late 

H.M.  Madras  Arf.  (1^) 
Anstruther,  Sir  Bobt.  Bart.     Lt.-Col.  (ret.) 

Gren.  Gds.  MP.   (1«.) 
Arbuckle,  B.  H.  Yaughan  Lieut.-Gen.  (ret.) 

RA.  (1/.) 
Arbuthnott,  Hon.   Sir  Hugh,  KCB.  Geu. 

Col.  79th  Highlanders 
Arbuthnott,  H.  T.  Major  B.A.  (1/.) 

Arohdall,  Mervyn  Capt.  late  6th  BnT.  M.P. 
Archer,  D.  CoL  late  H.M.  3rd  Bengal 

^Europeans  (IZ.) 
Archer,  W.  H.         Mf^or  late  16th  Lancers 
Arkwright,  A.  P.  Comr.  B.N.  (1/.) 

Arkwright,  Ferd.  W.  Capt.  2nd  Derby  Mil. 

late  4th  Dr.  Gds.  (IZ.) 
•Armistead,  Rev.  C.J.  M.A.  Chap.  B.N.  (11.} 
Armstrong,  C.     Major  (ret.li.p.)  35th  Boy. 

Sut.  B^gt 
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LIST  OP   ANNUAL  SUBSCRIBERS. 


Annstrong,  C.  A.        Capt.  (ret.)  10th  Regt. 

W 

Artnstrong,  J.  W.  CB.  Col.  unatt.  (II.) 

Arrastroiig,  Sir  W.  Geo.  CB.    late  Engineer 

War  Depart,  for  rifled  Ordnance  (1^.) 
Armytage,  H.  Lt.-Col.  Colds.  Gds. 

Arthur,  Thos.  Lt.-Col.  luto  3rd  Drag.  Gds. 
Arthur,  W.  Stevens  Capt.  R.N.  (II.) 

Arthur,  Wm.  Comr.  R.N.  (1^) 

Arundeil,  Son.  E.  J.  J.      Lieut.  12th  Roy. 

Lancers 
Ashby,  Geo.  Ashbv  Capt.  late  11th  Hussars 
♦Ashley,  Lokd      Lt.  Col.  Dorset  Mil.  M.P. 

(11.) 
Askwith,  W.  Harrison  Col.  R.A.  Sup. 

Gunpowder  Factory,  Waltham  Abbey 
Astley,  J.  Dugdale      Lt.-Col.  late  Sco.  Fus. 

Gds. 
Atcherley,  W.  A.     Capt.  8th  or  King's  (1/.) 
Atchison,  T.         Lt.-Col.  R.  Lane.  Mil.  Art. 

hite  R.A.  (ir) 
Atkinson,  John  Capt.  Qua.-Master  h.p. 

late  Gr.  Grds.  (II.) 
Atkinson,  R.  H.  Lieut.  14th  Regt.  (IZ.) 

Atkinson,  Thos.  Capt.  63rd  Regt. 

Auchmuty,  Sir  Sam.  Benj.,  G.C.B.  Geneiil, 

Col.  7th  Royal  Fusiliers 
Aufrere,  Geo.        Capt.  late  20th  Light  Drs. 

(11.) 
Aylmer,  J.  E.  F.  Lieut.  8th  or  King's 

Aynsley,  C.  M.  Capt.  R.N.  (1/.) 

Aytouu,  Jas.  Major  h.p.  (unatt.)  (1/.) 

BACK,  Sir  George,  DCL.  FRS.  Adm.  (12.) 
Bacon,  H.  Commander  R.N.  (11.) 

Baigrie,  R.        Major  H.M.  Bom.  Staff  Corps 

(1/.) 
Bailey,  Lucius  C.        Staff  Commander  R.N. 
Bailey,  William  Capt.  R.E.  (11.) 

BailUe,  Duncan  J.  Lt.Col.  R.  H.  Gda.  (11.) 
Baillie,  G«orge  Clement  Col.  (ret.)  R.E. 
BaiUie,  Hugh  S.  Col.  (ret.)  R.  H.  Gds. 

BailUe,  J.     Major  H.  M.  Bengal  Staff  Corps 

and  late  Lt.-Col.  Turkish  Service  (11.  Is.) 
Baily,  T.  F.  Capt.  Kent  Art.  Mil.  (11.) 

Bain,  Gteorge  late  Dep.  Assist.  Com.  Gen. 
Baker,  Francis  B.    Assist.-Surg.  Sco.  Fus. 

Gds. 
•Baker,  T.  D.    Major  18th  Royal  Irish  (11.) 
Baker,  T.  K.      Lieut,  (ret.)  12th  Regt.  (IL) 
Baker,  T.  R.      Major  late  7th  FusiUers  (1/.) 
♦Baker,  Valentine  Col.  10th  Huss.  (11.) 

Baker,  W.  E.  Maj.-Gen.  R.E.  Beng.  (11.) 
Baker,  W.  T.  Capt.  12th  Reet.  (1/.) 

Baker,  Wyndham  Col.  (ret.)  frp.  R.A. 

♦Balcombe,  James  Capt.  and  Adj.  S.  Down 

Mil.  (1^) 
Balders,  C.  W.  M.  CB.         Major-Gen.  Col. 

17th  Lancers  (11.) 
Baldwin,  Charles  F.       Lieut.  R.E.  Bombay 
Baldwin,  F.  C.        Lieut.  Cevlon  Rifles  (11.) 
Balfour,  H.  L.  Capt.  R.A.  (1/.) 

Balfour,  T.  G.  MD.  Dep.  Insp.  Gen.  of 

Hosps. 
'^Jguy.  C.  Y.  Capt.  (ret.)  Derby  BiiL  (1/.) 
>d,  John  Arch.  CB.  Col.  R.E. 

nbay  (12.) 


Ballin,  Geo.  Qua.-Mast.  Hon.  Art.  Co. 

(11.) 
♦Bancroft,  W.  C.  Lieu t..Col.  16th  Begt(ll.) 
Banister,  Thomas  Capt.  late  15th  K«gt 

Banks,  Chas.  Esq.  hite  Aast  Sec.  Roy.  Hosp. 

Kilmainham  (1^) 
Barber,  Harby         Capt.  Leicester  Mil.  late 

H.M.  Madras  Army  (1^.) 
Barkworth,  Thos.      Lieut.  2nd  Roy.  Sumy 

MU.  (U.) 
Baring,  Charles  Lt.-OoL  Cddm.  Otis. 

Baring,  Francis       Lt.-CoL  Scots.  Fus.  GWj. 
♦Barker,  G.  D.  Major  64th  R«t  (U) 

Barker,  John      Capt.  West  Essex  MiL  (li.) 
Barker,  John  B.  Capt.  75th  Regt  (II) 

Barlow,  F.  W.  Lieut.  20th  Regt  (U) 

Barlow,  Henry  W.  Capt.  late  B.B. 

Bariow,  Maurice  Lient.-Gen.  Col.  3rd  WJ. 

Regt. 
Barlow,  W.  R.  Capt  R.  A.  (U) 

Barnard,  W.A.M.       Lieut-CoL  96th  Reft 
Barnes,  C.  H.  Surgeon  late  H.KXCS. 

Barnes,  C.  H.  Capt.  Royal  Howe  Ait. 

Bamett,  Edward  Bear-Adm-  (U) 

Barrett,  Saml.  Capt.  drd  Hobs.  (U) 

Barringer,  T.  S.  MD.    Surg.  Hon.  Art  Co. 

(1/.) 
Barrington,  J.  T.  Capt.  R.A  (11) 

Barron,  Fen  wick  Boyce     Lt.-Col.  (ret)  8ri 

Dr.  Gds. 
Barron,  N.  J.  Lieut.  5th  Fus.  (U) 

Barrow,  John,  FRS.         Capt.  36th  London 

R.  Vols,  late  Admiralty  (1/.) 
Barry,  Philip  Maj.-Gen.  KE. 

Barstow,  G^o.  Lieut-Col.  R.A.  (lA) 

Barstow,  T.  A.  A.    Lieut.  72nd  Higblrs.  (U) 
Barton,  William  Capt  lat«  Gren.  G<ie. 

Bassano,  Philip  H.  Esq.         late  War  Oice 
Bassett,,  W.  -W.        Capt.  (ret.)  56th  Best. 

ill.) 
Bastard,  Baldwin  J.  P.  Lieut,  late  9th  Beft 
Bastard,  J.  Stokes      Lieut.-Gen.  (ret.)  RA. 
Bateman,  Richard  S.  Commander  BX 

Bates,  Henry  Major-Gen.  unatt  (U) 

Bateson,  Rich.  H.  Capt.  Ist  Life  04. 

Bathurst,  F.  T.  A.  H.  Lieut-C(d.  Own. 

Gds.  (1/.) 
Bathurst,  Henry    Lieut.-Col.  late  Sco.  Foi. 

Gds. 
•Battersby,  J.  P.        Major  Srd  Batt  COth 

Royal  Rifles 
Battersby,  Rt.       Dep.  Insp.  Gen.  of  An? 

Hosps. 
Battine,  W.  A.  Capt.  17th  Lancen 

Battisoombe,  W.  B.  Maj.  91st  Highlds.  (ID 
Baxter,  Stafford  Squire  Capt.  (ret)  1ft  W»^ 

wick  Mil.  (li.) 
Bay  ley,  C.  J.  Esq.  late  Got.  of  the  Bahaatt* 

(11.) 
Bayly,  Vere  T.  Ci^t  6ith  Regt  (LU) 

Baynes,  Geo.  E.  Lieut-Col  h.p.  matt- 

(ll) 
Baynes,  R.  S.  Lieut.-OoL  uMtt  (U) 

Baynes,  Sir  R.  L.  KCB.  Admiril  ^A) 

Bazalgette,  8.  A.  Capt.  Royal  Art.  W 

Beadnell,  H.  C.  T.  Lieut.  Royal  Mont«nn«7 

Rifles  Militia  (10 
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Beadon,  O.  A.  Lieut.  R.M.L.I. 

Beale,  L.  Esq.  lat«  Staff  Surgeon 

B«ale,  P.  Oapt.  (ret.)  10th  Regt.  (II.) 

Beames,  P.  T.  Lieut,  llth  'RegL  (II.) 

BeAmish,  H.  H.  Capt.  R.N.  (1/.) 

Beauchamp,  8ir  T.  W.  B.  P.   Capt.  Norfolk 

Rifle  Vols,  late  Maj.  Suffolk  Mil. 
Beaumont,  G-.  W.    Lt-CoL  (ret.)  Sco.  Fus. 

Gda.  (1/.) 
Beaumont,  R.  H.  J.'B.    Colonel  unatt.  (1^.) 
Becher,  A.  B.    Capt.  B.N.  late  Hjdro.  Office 

Admiralty 
Beckwith,  W.  KH.    Lieut.-Gbn.  Col.  14th 

Husaars. 
Bedford,  O.  A.  Capt.  R.N.  (II.) 

Bedford,  R.  T.  Capt.  R.N. 

Belfield,  Edward  Capt.  R.E. 

♦Bell,  J.  0.  Lieut.  53rd.  Regt.  (1^.) 

Bell,  Riehard        Capt  late  Hon.  Art.  Comp. 

(1/.) 
BoU,  Lynden  Major  Ist  Batt.  6th  Regt.  (II.) 
•Bell,  W.  H.  M.I).       Asst-Surg.  R.N.  (11.) 
•Bell,  W.  M.  Major  8rd  Hubs.  (1/.  1*.) 

♦BoUamy,  P.  L.  Capt.  55th  Regt. 

Bellers,  R.  B.  Capt.&  Adj.  WUts.  MU.  (1^ 
Bonnet,  Thos.  Admiral  (U.) 

Bennett,  W.  C.  Buriton    Capt.  (ret)  6th 

Regt.  (IZ.) 
Bent,  Charles  Lieut.  R.A. 

Bent,  H.  W.  Lieut.  6th  Surrey  Art.  Vols.  (11.) 
•Bent,  W.  H.  Capt.  R.  East  Mid.  Mil.  (II.) 
Bentinck,  A.  Cavendish         Col.  h.p.  I.F.O. 

DubUn  (II.) 
Bentinck,  Sir  H.  J.  W.  KC.B.    Lieut.-Gen. 

Col.  28th  Regt.  (II.) 
Bentinck,  H.  0.  A.  F.  W.  A.    Capt.  Coldm. 

Gds.  (II.) 
Bcnyon,  W.  H.  Lieut.  23rd  R.  W.Fus.  (IZ.) 
Beroaford,  D.  W.  Pack-,  Capt.  late  R.A.  MP. 

(1/.) 
Berosford,  E.  M.    Capt.  Sco.  Fub.  Gds.  (II.) 
Beresford,  a.  R.     Capt.  h.p.  7th  Fus.  (11.) 
Beresford,  Rt.  Hon.  William        Major  late 

12th  Lancers  (1/.) 
Bcrjrer,  Ernest  A.        Capt.  10th  Regt.  (11.) 
Berkeley,  G.  S.  Capt.  Roy.  Engs.  (IZ.) 


i.  ru.) 

t^  (1^) 


♦Bertram,  C.  P.  Major  4l9t  Regt.  (11.) 

Berthon,  Alderson  Lieut.  Isle  of  Wight  Art. 

Mil.  (11.) 
Best,  M.  G.  M^or  (ret.)  25th  Regt.  (11.) 
Bcst^  Hon.  R.  R.  Capt.  late  Gren.  Ods.  (11.) 
Best,  Thomas  Capt.  late  Hampshire  Mil.  (11.) 
Bcthune,  C.  R.  Drinkwater,  CB.  Adm.  (1/.) 
Bidder,  G-.  P.   Lt.-Col.  Eng.  Railway  Vol. 

Staff  Corps  (11.) 
Biddulph,  K.  M.     Capt.  Denbigh  Yeo.  Car. 

Inte  Lieut.  1st  Life  Gds. 
Biddulph,  Sir  T.  M.  K.C.B.  Maj.-Gen. 

Biden,  John,  Capt.  Hon.  Arty.  Co.  (11.) 
•Bigge,  T.  S.  Major,  5th  Fus.  (11.) 

Bigge,  W.  M.      Lieut.-Cdl.  Northum.  L.  I. 

Mil.  (11.) 
Bi|?g3,  James  Paymaster  R.N. 

Billington,  G-.  M.  Oapt.  6th  Inns.  Drags.  (11.) 
Binney ,  C.  R.  Lieut.-OoL  (ret.  h.p.)  R.E.  (1^.) 
Birch,  Thomas  P.  Capt.  R.N.  (1/.) 

♦Birch,  W.  B.        Lieut.  H.M.  B.  S.  Corps. 


Bird,  Edward  J.  Rear- Adm.  (XL) 

Bird,  O.  Golding         Ens.  106th  B«gt.  (12.) 
Bhick,  Wilsone  Cap.  6th  B«gt.  (12.) 

Black,  W.  T.        Surgeon-Major  15th  DepOt 

Battalion 
Blackbume,  J.  Ireland       Lt.-CoL  4th  Roy. 

Lane.  MU.  (11.) 
Blacker,  Wm.        Capt.    (ret.)   12th  Royal 

Lancers  (li.) 
Blackett,  C.  F.        Lieut.  Rifle  Brigade  (11.) 
Blackett,  C.E.  Lt.-Col.  Coldm.  Guards  (11.) 
Blackett,  E.  W.  Major  7th  Dep.  Battn. 

Blair,  J.  Capt.  R.A.  Madras  (IL) 

Blair,  Job.  B.  lieut.  (ret.)  6th  Befft. 

Blair,  Stopford         Col.  h.p.  Roy.  Art.  (ly 
Blake,  Edgar  H.  Commr.  R.N. 

Blake,  G.  F.  Capt.  Royal  Marine  L.  I.  (11.) 
Blake,  Patrick  John  Vice-Adm.  (11.) 

Blakeney,  £i^ht  Son.  Sir  Edward,  GCB. 

GKJH.  Fd.-Marsh.  Col.  Ist  Rls.  Got,  CheL 

Hosp.  (1^.) 
Bknd,  James  Fox       Capt.  76th  Regt.  (11.) 
Bland,  J.  Loftus    Lt.  6th  Innis.  Drags.  (11.) 
Blane,  C.G.       Capt.  23rd  Roy.  Welch  Fus. 
Blane,  Robert,  CB.  Col.  imatt.  (11.) 

Blane,  Seymour  J.  Lt.-Col.  Rifle  Brigd.  (12.) 

Mil.  Sec.  to  Gov.  G-en.  of  India 
Blanford,  Thos.      Lieut.  Lond.  Rifle  Brig. 

VoU. 
Blantyre,  C.  W.  LoBD  late  Lieut.  Gren.  (H«. 


Blayney,  C.  D.  LoBD    Capt.  late  80th  Regt. 
Blockley,  John  Capt.  Hon.  Arty.  Comp.  (12.) 


•Blewitt,  Charles  Capt.  65th  Regt. 


Bl^th,  W.  d*  Urban    Cap.  (ret.)  14th  Huss. 
Capt.  Paymr.  (ret.)  h.p. 


Blomfield,  H.  J.  Capt.  R.N. 

Blood,  Bindon  Lieut.  R.E.  (12.) 

Bloomfield,  Hy.  Keane    Maj.-Gen.  Col.  64th 

Regt. 
Bloomfield,  Sir  John,  KCB.    Lt.-Gen.  CoL- 

Commt.  R.A.    (12.) 
Blowers,  W.  H.         Major  H.M.  Bom.  Staff 

Corps  (12.) 
Blundell,  Richd.  Capt.  3rd  Huss.  (12.) 

iyth,-"    ^        .    ^  -     -  - 

(l2.) 
Blythe,  J.  D. 

45th  Regt. 

Boghurst,  Edward  Lieut,  h.p.  R.A. 

Boileau,  A.  J.  M.        Col.  Roy.  Engs.  Mad. 

(12.) 
Boileau,  J.  T.  FRS.    Maj-Gen.  (ret.)  Royal 

Bengal  Engrs.  (12.) 
Boileau,  W.  S.  Capt.  h.p.  R.E.  (12.) 

Boland,  R.  S.  Capt.  late  59th  Regt. 

Boldero,  H.  G-.         Lt.-Col.  late  88th  Regt. 

M.P. 
Boldero,  G.  N.   Lieut.-Col.  \&te  Dep6t  Batt. 

Asst.  Inspr.  of  Vols. 
Bolton,  F.  J.  Capt  12th  Regt.  (12.) 

Borouffh,  Sir  Edw.  Bt.  Dep.-Lieut.  Oo. 

Dublin 
Bosanquet,  C.  J.  Bear  Adm. 

•Bosanquet,  G.  S.  Comr.  R.  N.  (12. 

Boscawen,  Mon.  E.  E.  T.  Lieut.  Coldm.  Gda. 
Bostock,  J.  A.       Surg.-Maj.  Sco.  Fas.  Gds. 

(12.) 
Boswell,  Geo.  L.'H.  Lieut.  Gren.  G-^^^ 

Capt.  R.^ 
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LIST   OF  ANNUAL  SUBSCRIBKKS* 


Bourchier,  Claude  T.  ^,  C.  Lleut.-Colonel 

3ifleBriinde 
Bouflfield,  fiemy      Surg,  (ret.)  Beng.  Armv 
Bouverie,  Eyerard  W.  iSeuL-Qen.  Col.  l&tU 

Hussars  (11.) 
Bowdeu,  H.  a.  Major  (ret.)  22iid  Best.  (12.) 
Bowden,  H.  G-.    Cfapt.  Scots  Pus.  G-ds.  (11.) 
Bowdich,  E.  H.  S.  Lt.-Col.  BL  M. 7th Bomb. 

N.I.  (1/.) 
Bowdoin,  Jas.  Temple  Capt.  late  4th  Drag. 

Gds.  (11.) 
Bowers,  £.  B.  S.  Lieut. -G-en.  (unatt.) 

Bowers,  Henry  Dep.  Comr.-Gcneral 

Bowles,  Sir  G«orge  £CB.  Glen. 

Col.  Ist  W.I.E.  Lt.-Gov.  Tower  (1/.) 
Bowles,  B.  F.  Capt.  late  Boy.  Berks  MIL 

(11) 
Bowles,  ^iV  William,  K.C.B.  Admiral,  Vice- 

Adm.  of  the  United  Kingdom  (1^) 
Bowly,  J.  A.  Lieut.  RJS.  (1/.) 

Bowyer,  Edward  Capt.  late  Ist  W.  I.  Regt. 
Bowyer,  H.  A.  Capt.  (ret.)  10th  Huss. 

Boxer,  E.  M.  Col.  Boyal  Art  Supt. 

Boyal  Laboratory,  Woolwich  (1/.) 
Boyce,  A.  W.  Capt.  34th  Begt. 

Boycott,  E.  £.  D.  Capt.  14th  Huss. 

Boyd,  A.  Major  late  11th  Begt.  (1^) 

Boyd,  Jas.  P.  Capt.  Boy.  Can.  Bifles  (1^) 
Boyle,  Alexr.  Capt.  R.N.  (11.) 

Boyle,  E.  B.  Lieut.  Coldm.  ftds.  (11.) 

Boyle,  Gerald  £.  Lieut.  Bifle  Brig.  (12.) 
Boyle,  R.  H.  Lieut.  B.N.  (IZ.) 

Boyle,  Son.  W.  G.      Lt.-Col.  (ret.)  Coldm. 

Gds. 
♦Boys,  Henry  Capt.  B.N.  (1/.) 

Brabant,  Edw.  Yewd         Lieut.  Cape  Mtd. 

Bifles 
Brabazon,  J.  P.  Capt.  Gren.  Gds.  (11.) 

Bracken,  B.  D.  C.  Capt.  2nd  Sikh  Inf. 

(12.) 
Brackenbuiy,  C.  B.  Capt.  B.A.  (12.) 

Brackenbury,  Heniy  Capt.  B.A.  Asst. 

Instructor  in  ArtUlery,  Woolwich  (12.) 
Bradford,  Ralph        Lt.-Col.  (ret.)  Gr.  GWs. 
Bradford,  Wilmot  H.  Col.  h.p.  Roy.  Canad. 

Rifles. 
Bramston,  Thos.  H.  Lt.-Col.  Gr.  Gds. 

Brand,  H.  R.  Capt.  (ret.)  Coldm.  Gds.  (12.) 
Brandling,  Charles  Lieut,  late  Gren.  Gds. 
Bravo,  A.  Capt.  Ist  W.  I.  Begt. 

Braybrooke,  S.  Maj.-Gen.,  Col.  99th  Regt. 
Breen,  H.  Hagert,  Esq.  late  Administrator 

Gbvemmeut  St.  Lucia  (12.) 
'  Brent,  H.  W.  Commr.  R.N.  (12.) 

Bridge,  Cyprian  Col.  (ret.)  58th  Regt. 

Bridges,  E.  S.  Capt.  Gr.  Gds.  (12.) 

Bridges,  W.  W.  S.  Commr.  B.N.  (12.) 

Bridgman,  J.  AV.      Major^W.  Mid.  R.  Vols. 

(12.) 
Brien,  C.  R.  MD.  Dep.  Insp.-Gen. 

R.y.  (12.  1*.) 
Briggs,  John,  FRS.   Gen.  H.M.*6  Madras 

Army  (12.) 
Briggs,  John,  C^t.  82nd  Regt.  (12.) 

Bringhurst,  J.  H.  Major  late  90th  Regt. 
Brinjcs,  J.  P.  Lieut.  Ist  Eng.  Tower  Hamlet 

Vols.  (1/.) 


Brfsley,  W.  P.  Capt.  and  Pavm.  R.AO/'* 
Brock,  Thomas  S.  CB.  hear^Adxnina 

*Brodigan,  Fras.  Capt.  2Bth  Regt.  (H) 
Brodenp,  Edm.  Lieut  57th  Regt.  (12.) 

Brooke,  E.  B.  Major-Gen.  nnatt  (12.) 

Brooke,  E.  T.  Major  RJS.  (12.) 

Brooke,  H.  Bt. -Major  94th  Regt  (12.) 

Brooke,  T.  W.  L.  Lieut.  Roy.  Horse  Gdi. 

(12.) 
Brookcr,  G.  A.  C.  '      Capt.  R.N.  (1/.) 

Broughton,  W.  E.  D.  Col.  R.E.  Commanding 

R.  E.  Korthem  District  (12.) 
Browell,  Langton  Capt.  ll.>'. 

Brown,  A.  H.   Comet  (ret)  5th  Drag.  Odi. 

(12.) 
•Brown,  C.  B.  Capt  8th  or  King's 

Brown,  Fred.  Capt.  3rd  Royal  Sur.  MiL(12.) 
Brown,  G.  A.  Cap.  H.  M.  1st  B.  N.I.  (12.) 
Brown,  J.  H.  Lieut  R.N.  Reserve  (U) 

Brown,  R.  A.  O.  Comr.  B.  N. 

Brown,  Thomas  Chief  Engineer  R.N.  (12.) 
Browne,  James  Capt.  94th  Regt. 

Browne,  W.  P.  Lieut  (ret)  7th  Boyal  Fiu. 

(12.) 
Brownlow,  JBCon.  Edwd.  Capt.  late  Sco. 

Pus.  Gds.  Hon.  Col.  Armagh  Mil.  (U) 
Brownlow,  E.  P.      Lieut.  Tlst  Highld.  L.I. 

(12.) 
Brownrigg,  Studholme,  CB.  Col.  h.p.  unatt. 

Brigadier-Gen.  Shomdiffe  (12.) 
Bruce,.A.  C.  Capt.  9l8t  Highlanders 

Bruce,  Lobd  Chas.  W.  B.  MP.      Capt;(ret.) 

1st  Life  Gds.     (12.) 
Bruce,  Edw.  J.  Capt.  KA. 

Bruce,  Harvey  J.  L.  Lieut.  Col<hn.  Gds. 
Bruce,  Michael  CoL  Gren.  Gds. 

Brfice,  Robert  Col.  (ret.)  2nd  Queen's  Bojsl* 

(12.) 
Bruce,  R.  C.  Dalrymple  Capt.  h.p.  8th  Begt. 

Staff  Oflicer  of  Pensioners  (12!) 
Brumell,  WiUiam      Maj.  Paym.  25th  Rfgt. 
Brydon,  L.  A.  Capt  late  74th  Highre. 

Buchanan,  D.  C.  R.  Carrick       Lt.-Col.  2nd 

Royal  Limerick  Mil.  (12.) 
Buchanan,  J.  R.  G.        Lieut.  26th  Kcgt. 

(12.) 
Buckingham  and  Chandos,  Drxs  of,  KG. 

Colonel  Royal  Bucks  Teo.  (12.) 
Buckland,  F.  T.  Esq.  Lite Asst-Surg.2udLifo 

Gds.  (12.) 
Buckle,  C.  H.  M.  CB.        Rear- Adm.  Senior 

Officer  Cork  (12.) 
Buckle.  C.  M.  Capt.  R.l^. 

Budd,  Ralph        ,Col.  late  14th Regt  I.F.O. 

Belfast  (12.) 
Bulger,  C.  O.       Lieut.  4th  W.I.  Regt  (U) 
*Bulger,  G.  E.  Capt  10th  Re^ 

Bull,  Fred-  G.     Lient.-CoL  h.p.  60th  Boral 

Bifles 
BuUer,  E.  W.  Lieut  (rot.)  R.A.  (U) 

Buller,  P.  C.  Capt  Coldm.  Gds- 

Buller,  Reginald  /.  Capt  Gr.  Gds. 

Bullock,  C.  J.  Comr.  R.N,  (U) 

Bulwer,  E.  G.  CB.         CoL  (ret)  23rd  Koj. 

Wei.  Fus.  Asst  Insp.  of  Volunteers  (12.). 
Bunbury,  Hen.  W.  CB.         Cd.  (ret)  2Uh 

Regt.  (12.) 
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Capt.  unatt.  (IL) 

Lieut,  unatt.  {II.) 

Qr.  Master  (ret.)  23rd  R. 


Lieut.-Col.  (ret.) 


Bunn,  Ricb. 
BunTon,  C.  S 
Borden,  Qeo. 

W.  Fus. 
Burdett,  Chae.  Sedley 

Colds,  ads.  (1/.) 
Burgess,  Ardwick    Capt.  Queen's  Own  L.  I. 

Mil.  (1/.) 
Burgess,  H.  M.  Lt.  R.  A.  Bengal  (ll.) 

Burgess,  H.  W.    Capt.  late  Q.  O.  L.  I.  MU. 

(1/.) 
Burgoync,  Hugh  T.  tS.C.    Capt.  R.N.  (1?.) 
Burgoyne,  Sir  John  Fox,  Bart.,  GCB.     Gen. 

Col.  Comt.  R.E.  Director  of  Works  (ll.) 
Burgoync,  R  dhu  H.  O.     Lieut.  93rd  High- 
landers    (1/.) 
Burke,  H.  P.  Capt.  8th  Huss.  (1/.) 

Burkinyoung,   H.    H.    Lieut.    12th  Royal 

Lancers  (ll.) 
Burlton,  Wm.  CB.  Col.  (ret.)  Bengal 

Army  (1/.) 
Bum,  John  M.  Capt.  Roy.  Art. 

Burn,  Robert  Major-Gen.  R.A.  (1/.) 

Bumaby,  E.  S.  Lieut.-Col.  Gr.  Gds. 

Bumaby,  F.  G.       Capt.  Roy.  H.  Gds.  (1^ 
Bumaby,  R.  B.    Major-Gen.  late  R.A.  Col. 

Commt.  Hants.  MiL  Art.  (1/.) 
Bumand,  N.  Capt  Coldm.  Gds. 

Buraell,  E.  S.  P.     Capt.  Coldsti-eam  Guards 

(ll.) 
•Bumey,  H.  S.  S.         Maj.  Paym.  6th  Dep. 

Bn.  (1^.) 
Bnrrard,  Sir  Geo.  Bart,  Dep.  Lieut. 

Hants.  (1/.) 
Burroughs,  F.  W.       Lieut.-Col.  93rd  High- 
landers (12.) 
Burton,  J.  E.  Capt.  9l8t  Highlrs,  (ll.) 

Bury,  W.  C.  Viscount        Capt.  kte  Edm. 

Rifle  MiL 
Butler,  Henry,  Esq.  Admiralty  (ll.) 

Butt,  T.  Broinhead        Col.  (ret.)  86th  Regi- 
ment (ll.) 
Buttanshaw,  W.  H.  Paym.  12th  Royal 

Lancers  (12.) 
Byham,  W.  R.  Esq.      kte  War  Office  (ll.) 
Byng,  A.  M.  Capt.  Gren.  Gds.  (12.) 

Byng,  Son.  H.  W.  J.  Maj.  WUts  Yeo. 

Cay.  Lieut.-CoL  (ret.)  Colds.  Gds. 
Byrne,  Tyrell  M.  Lieut.-Col.  kte  1st 

Royals 
Byron,  George  Anson,  Lobd,  Admiral 
Bythell,  R.  Capt.  and  Adj.  H.M.'s  Bombay 

Sappers  and  Miners  (12.) 
Bythesea,  J.  S.  C.  |?.C.  Capt.  R.  N.  (12.) 

CADELL,Thos.  f^.C  Capt.  H.M.'s  Beng. 

Staff  Corps  (12.) 
Cadogan,  Mon.  Geo.  C.B.  Miy.-Gen. 

•Cafe,  Haydon,  L.  Mai.  94th  Regt. 

Caffin,  James  C.  C.B.    Rear-Acumral  Dir.  of 

Stores  and  Clothing  (12.) 
Caldbeck,  William     Lieut,  late    Limerick 

MiL  (12.) 
Calderon,  C.  M.        Lieut.  60th  Royal  Rifles 

(1/.) 
CaldTrell,  W.B.  Lieut.-Col.  late  76th  Rfgt. 

ai) 


Calthorpe,  Hon,  Somerset  J.  G.    Col.  5th 

Drag.  Gds. 
Cameron,  Sir  D.  A.  KCB.    Maj.-Gen.  Col. 

42nd  R(^al  Highlanders  (12.) 
Cameron,  «fno.  Lieut.-Col.  R.E.  (12.) 

Cameron,  W.  Gordon  Lt.-CoL  4th  Regt. 
Campbell,  Achibald  CoL  late  Renfrew  Mil. 
Campbell,  Arch.  C.  Capt.  Lanark  Yeo.  Car. 

bite  Lieut. -CoL  Soo.  Fus.  Gtls.  (12.) 
Campbell,  C.  A.  Capt  R.If.  (12.) 

Campbell,  Duncan  Mt^or  h.  p.  unatt. 

Campbell,  Sir  George  Bart.  Capt.  Lanark 

Yeo.  Cav.  late  1st  Drags. 
Campbell,  G.  H.  P.         Col.  Staff"  Officer  of 

Pensioners,  h.p.  R.  Staff  Corps 
Campbell,  Hon.  H.  W.     Lieut.-Col.  Coldm 

Gds. 
Campbell,  J.  A.         Lieut  R.  H.  Art.  (12.) 
•Campbell,  John  R.    Capt  Hants  Art.  Mil. 

Campbell,  Patk.  John  Capt  R  H.A. 

Campbell,  Walter  Col.  Staff  Officer  of 

Pensioners  (12.) 
Campbell,  W.M.T.  Cdpt  R.E.  (12.) 

Cannon,  R.  Lieut-Gt5n.  (12.) 

Cannon,  Roquier  J.  C-apt.  (ret.)  R.A.  (12.) 
Capel,  Sidney  A.      Major.      StaJT  Officer  of 

Pensioners,  h.p.  51st  Light  Infantry 
Garden,  G.  Miyor  6th  Fus.  (12.) 

Carew,  Walter  P.  Capt  1st  Deron  Yeo. 

Cavalry 
Carey,  Constantine  P.        Capt.  Roy.  Enir. 

(12.) 
Care^,  Geo.  Jackson,  CB.  Col.  h.p.  18th  R. 

Irish.    Brigadier-General,Aldershot  (12.) 
Carey,  T.  A.  Lt-Col.  H.  M.  Beng.  Staff 

Corps  (12.) 
Carey,  W.  N.    Lieut  21st  R.N.B.  Fus.  (12.) 
Cargdl,  Sidney  Lieut.  55th  Regt.  (12.) 

Oarington,  Son.  W.  H.  P.       Capt.  Gren. 

CMs. 
Carleton,  Dudley  W;  Col.  Coldm.  Gds. 

Carleton,  W.  H.  Capt  21st  R.  N.  B.  Fus. 

(12.) 
Carmichacl,  J.  D.  CB.     Col.  94th  Regiment 
Caraac,  John  Rirett         Vioe-Adnural  (12.) 
Carpenter,  F.  S.  Dep.  Conu*.  General 

Carpenter,  G.  W.  W.  Major  (ret)  82nd  Lt. 

Inf.  (12.) 
Carr,  Ralph  Capt.  h.p.  R.M.L.L  (12.) 

Carrick,  S.  A.  Eabl  of    Capt.  (rot)  Gron. 

Gds. 
Carter,  H.  Bonham-  Capt.  Coldm.  Gds.  (12.) 
Carter,  T.  Wren,  C.B.  AdmL  (12.) 

Carter,  Jno.  M.       Lieut.-Col.  late  Adj.  Roy. 

Monmouthshire  Militia 
Cartwright,  H.  Col.  late  Gr.  Gds.  M.P.  (22.) 
Oartwright,  J.  T.    Capt  7th  Roy.  Pus.  (12.) 
Cartwright,  R.  Lieut  15th  Reg.  (12.) 

Case,  John,  Esq.  Navy  Agent 

Casson,  B.  T.  Capt  6th  W.  York  MU.  (12.) 
Caukwell,  W.   Lieut.-Col.  Eng.  Railway  VoL 

Staff  Corps  (12.) 
Caulfield,  Alex.  Capt.  (ret) Gren.  Gds, 

*Caulfield,  J.  A.     M^or  Royal  Tyrone  Fus. 

late  Capt.  Coldm.  Gds. 
Cautlcy,  Hcnrj  Lieut  R.E.  (12.) 
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CaTendkh,  Jm.  Charles       Capt.  (ret.)  BjL 

(1/.) 
•Cayendish,  W.  H.  F.    Li0at.-Col.  Cknnmt 

2nd  Derby  Bifles,  late  52nd  LJ.        (IL) 
Chads,  Sir  *H.  P.  GCB.  Admiral 

Chads,  Henry  Bear  Admiral  (1^) 

Chamberlain,  Sir  Henry  O.  B.       Capt.  late 

Hon.  Corps  Qcnt.-at-Arms  (II.) 

Chamberlayne,  D.T.  Capt.  late  13th 

Hussars  (IL) 
Chamberlayne,  J.  Chamberlayne  Lieut. 

h.p.  B.A.  (11.) 
Channer,  A.W.  Lieut.  lat€  2l8t  B.N.B. 

Pus.  (li.) 
Chaplin,  Edw.  Capt.  Colds.  Gds.  (12.) 

•Chapman,  A.  T.  L.    Capt.  84th  Begt.  (1^) 
Chapman,  Sir  F.  E.  KCB.     Maj.-Gen.  B.£. 

Goyemor  of  Bermuda  (ll.) 
•Chapman,  W.  E.         Lieut  1st  Brag.  (Hs. 

(1/.) 
Chapman,  W.  H.    Capt.  Leicester  MiL  (12.) 
Charlton,  T.  H.  Capt.  69th  Begt. 

Charteris,  Son.  B.  Lieut-CoL  (ret.) 

Boo.  Fus.  Gds. 
Chase,  C.  B.  Comet  21st  Huss.  (12.) 

Chase,  Morgan  C.  Iaeat.*CQk}nel  (ret) 

Madras  Army 
Chater,  Sidney      Surg.  London  Bifle  Brig. 

Vols.  (12.) 
Cbatterton,  Sir  James  Charles,  Bart.  KGB. 

KH.  Gen.  Col.  5th  Lancers  (12.) 
Chatto,  W.  J.  P.        Ens.  28rd  Middl.  Bifle 

Vols.  (12.) 
Chebnsford,  Lobd,  FBS.        late  Mid.B.N. 

(12.) 
Chermside,  H.  L.         Lieut.-Col.  BjL  (12.) 
Chesney,    Charles    Comwallis  Capt   B.E. 

Prof.  Mil.  History  Boyal  Mil.  Col.  Sand- 
hurst 
Chesney,  P.  B.  DCL.  PBS.         Lieut-Gen. 

CoL  Commt.  B.A.  (12.) 
Chesney,  G.  T.  Major  Boy.  Bng.  (12.) 

Chester,  C.  M.  Maj.  late  B.  Sussex  Art. 

Chetwynd,  Mon.  CO.  Capt.  (ret)  10th Beg. 

(12.) 
•Chichester,  C.  B.      Major  18th  Dep.  Batt 

W 
Chichester,  George    Maj.  lato   88th  Begf. 

(12.) 
Chichester,  Geo.  Lieut,  late  6th  Begt. 

Chichester,  H.  A.        Capt  81st  Begt  (12.) 
Chichester,  H.  A.        Ens.  26th  King's  O. 

Bordrs.  (12.) 
Childers,  J.  W.  Esq.        Dep.-Lt.  Yorkshire 
Childs,  James    Capt.  4th  Middl.  Bifle  Vols. 

(12.) 
Chinn,  Edw.  Capt  4th  B.O.  Begt 

Chisholm,  A.  B.  Capt  25th  Begt.  (12.) 

Cholmondeley,  LoBD  Hy.    Dep.-Lt.  NorfoU 
Christie,  Fred.  Gordon        Lieut.-Col.  (ret.) 

late  StaiTOiflcer  of  Pensioners 
Chrystie,  T.  Commr.  B.N. 

Churchill,  C.  H.  S.      Lieut-Col.  h.  p.  60th 

Boyal  Bifles 
CUurk,  A.  Miyor-Gen.  (ret.)  H.  M.  Madras 

Army  (12.) 
Clarkd,  Andi«v  Lieut.-Col.  B.E.  (IZ.) 


Churke,  C.  K.       late  Lieut.  2nd  West  York 

Yeomanry  Caralry  (12.) 
Cltake,  C.  M.  Capt  57th  Begt  (12.) 

Clarke,  H.  S.  Capt.  Boyal  Art  (12.) 

Clarke,  J.  H.  Courtney    Ens.  7th  Fus.  (12.) 
Claiton,  Christopher  Capt  B.N.  (12.) 

♦Clay,  T.  S.        Capt  103rd  Boy.  Bom.  Fus. 

(12.) 
Clay,  Wm.  Lt.-Col.  8th  Lan.  Art  Vols.  (IL) 
Clayton,  Emilius     Capt  late  Sco.  Fus.  Gds. 

(12.) 
Clayton,  F.  A.  T.    Lt-CoL  Gren.  Gds.  (l/.> 
Clayton,  Fran.  8.      Lieut  Boyal  Nayy  (12.) 
Clayton,  J.  W.  Capt.  late  13th  Lt  Drs.  (12.) 
Clayton,  V.  G.  Capt  B.E.  (12.) 

Cleather,  E.  J.        Lt.-CoL  h.  p.  BS.  Corps 

(12.) 
Cleland,  Wm.   Lieut  102nd  Boy.  Mad.  Fus. 

(12.) 
ClemenU,  JSToa.  C.  S.  Capt  late  37th 

Begt.  (12.) 
aements,  F.  W.  B.  Capt  BJ!.  (12.) 

dementson,  C.        Lieut-CoL  Koithumber- 

land  Art.  MiL  (12.) 
Clerk,  H.  Col.  BA.  Supt.  Boyal  Carr. 

Depart.  Woolwich  (12.) 
Clerk,  John      Cap.  (ret)  4th  Dr.  (Ms.  (IL) 
Gierke,  St  J.  A.  KH,  Gen.  CcL  75th 

Begt.  (12.) 
Clifford,  Sir  A.  W.  J.  Barf.  CB.    Admiral 

(12.) 
Clifford,  B.  8.  C.        CoL  Ute  Gr.  Gds.  (IL) 
Clifton,  Sir  A.  B.  GCB.  KCH.     €hsn.  CoL 

1st  Boyal  Drags. 
Qiye,  E.  H  Lieut-CoL  Gr.  GMs.  (12L) 

Clode,  C.  M.,  Esq.  Solicitor  to  the  War  Office 
Cloete,  Sir  A.  Josias,  KCB.        Lieut-Gen., 

CoL  19th  Regt  (12.) 
Clonmell,  J.  H.  B.  Easl  of    Comet  Glonoes- 

tersh.  Yeo.  Cay.    late  Lieut.  1st  Life  Gds. 
Clowes,  G.  G.  Major  late  8th  Hussan 

Cochrane,  Sir  Thomas  J.  GCB.        Adm.  of 

the  Fleet  (12.) 
Cochrane  W.  M.  Lieut-CoL  2nd  Adm.  Batt 

Surrey  Bifle  Vols.  Capt  Ist  Lanark  MiL 

(12.) 
Cockhum,  C.  V.         Major-G^.  (ret)  BJL. 
Cockbum,  Sir  Francis  Geu.  CoL  95th  Begt 

(12.) 
Cockbum,  J.  E.  Lieut  B.A.  (U) 

Cockle,  G.  M.  A.     Capt  Bonl  Westmor- 
land Mil.  (U) 
Cocks,  Charles  Lygon  Lient-CoL  late 

Coldm.  Gds.  (12.) 
•Cocks,  Oct.  York.    Major  (ret)  4th  KO. 

Begt  (12.) 
Codd,  Edward  Bear-Adm. 

Codrington,  Sir  H.J.  KCB.      Admind  (12.) 
Codrington,  Sir  W.  J.  GCB.  Gen.  Col. 

28rd  B.  W.  Fus.  (22.) 
Codrington,  W.  Wyndham  Lieut  Ists 

17th  Lanoers 
Coe,  E.  O.  Lieut,  late  Edmontcn 

B.  Bifle  Begt.  (12.) 
•Coffby,  J.  A.         Capt.  let  Tower  Haiiikt< 

Engr.Vols.  (12.) 
Coke,  Ron.  E.  K.  W.  Capt  late  Coldm.  Gd*. 
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Coke,  Mo».  W.  C.  W.  Lieut.-Col.  Sco. 

Fu8.  Chlfl. 
Cole,  J.  A.  Col.  (ret.  h.p.)  15th  Kegt. 

Cole,  J.  W.        Lieut,  h.p.  2l8t  R.N.B.  Fus. 

ill.) 
Cole,  B.  M.  Com.  R.N.  (1/.) 

Colebrooke,  Sir  W.  M.  G.  CB.  KH.  Gen. 

Col.  Comm.  R.A.  (1/.) 
Colc9,CowperP.  CB.  Capt.  R.N.  (II.) 

Coles,  W.  L.  Esq.  Pay.-Gen.  Otfice  (1^.) 
CoUen,  H.  H.  Lieut.  R.A. 

Colley,  G.  P.    Major  2nd  Queen's,  Major  of 

Brigade  Western  District  (1/.) 
Collin,  Qeo.  Esq.  late  War  Office 

CoUins,  Caleb  Ens.  CapeM.  Rifles  (1/.) 

Collins,  Wm.  Louis       Capt.  Ist  Exeter  mnd 

South  Devon  Rifle  Yolunteers  (1/.) 
Collinson,  Richard,  CB.        Rear-Adm.  (U.) 
•CoUinson,  T.  B.        Col.  R.E.  (1«.) 

Collis,  W.  A88t.-Surg.  Roj.  H.  Art.  (1«.) 
Colman,  J.  B.  T.  Lt.-Col.  late  unatt. 

Colomb,  G.  T.  Lt.-Gen.  Col.  4th  W.  I.  Regt. 

(IL) 
♦Colomb,  P.  H.  Comr.  R.  N.  (1^.) 

•Coltburst,  D.  L.  Major  17th  Regt. 

ColviU  Hugh  G.  Capt.  late  29th  Regt.  (1^.) 
Colvin,  W.  B.  Capt.  7th  Roj.  Fus.  (1/.) 
Comber,  H.  W.  Com.  R.N. 

Combermere,  Wellington  H.  S.  Visoouirr 

CoL  (ret.)  7th  Dragoon  Gd«.  (1^.) 
CommereU,  J.  E.  CB.  ^P.C  Capt.  R.N.  (1^.) 
Comyn,  T.  R.  Capt.  Ist  Eng.  Tower  Ham- 
let Vols.  (1^) 
Coney,  Bicknell       Major  late  17th  Lancers 
Congrere,  William       Capt,  (ret.)  4th  K.  O. 

Regt. 
Conolly,  Jas.  Col.    Asst.  Quar.-Master-Gen. 

Aldershot 
ConoUv,  J. A.  WC. Lieut.-Col.  Coldm.  Gds. 

(IL) 
Conway,  T.  8.  CB.  Col.  (ret.)  Gr.  Gds.  (1/.) 
Conway,  W.S.     ^    Capt.  late  2nd  Life  Gds. 
Conyers,  Charles  E.  Lieut. -CoL  unatt.  (1/.) 
Conyngham,  Francis  N.  Mabqttis  of,  KP. 

GCH.  Lieut.-Gen.  (1^.) 

Coode,  H.  Comr.  R.N. 

Cook,  Henry  Major  100th  Regt.  (1^.) 

Cooke,  A.  C.  OB.  Lieut. -Col.  R.E.  Executive 

Officer  Topo.  Dept.  (1/.) 
Cooke,  Thomas  C.  Lieut.  R.A.  (1^.) 

Cooke,  W.  B.  Lieut,  late  85th  L.I. 

Cooper,  Edw.  H.  Lt.-Col.  (ret.)  Gren.  Gds. 
Cooper,  Egbert  W.     Capt.  2nd  W.  I.  Regt . 

(IL) 
Cooper,  Henry  Major  Q.O.L.I.  MiL 

Cooper,  J.  C.  Capt.  (ret.)  8th  or  King's  (1/.) 
Cooper,  W.  Cooper    Maj.  late  Bedford  Mil. 

(II.) 
Cooper,  W.  8.  Capt.  R.N. 

Coote,  C.  0.  Capt.  late  Ist  Royals  (li.) 

CorbalU,  J.  B.  Capt.  (ret.)  10th  Regt.  (1/.) 
Corbett,  W.  A.  Capt.  62nd  Regt.  (II.) 

Corkran,  C.  8  Lieut.  Gren.  Gds.  (1^  Is.) 
Connick,  Jno.  Col.  20th  Regt.  (11.) 

Comei,  J.  E.  Capt  R.E.  (il.) 

Oorsoaden,  John  F.    Capt.  Queen's  Westr. 

Rifle  VoU.  (1^) 


Cosby,  T.  P.  Capt.  14th  Regt. 

Costin,  C.  Capt.  late  14th  Regt.  (1/.) 

Cotes,  Charles  James  Lieut  Gren.  Gds. 

Cottam,  George  F.  Comm.  R.N.  (ll.\ 

Cotton,  Corbet  Major-Gen.  (unat.) 

Cotton,  Thos.  F.  Staff  Surgeon  h.p. 

CosteUo,  T.  M.  Surgeon  R.N.  (if.) 

Coulson,  J.  B.  B.  Capt.  Rifle  Brig. 

Couper,  H.  E.  Capt.  70th  Regt.  (1^.) 

Court,  H.  M.      l^Iajor  (ret.)  Madras  Army 

(H.) 
Cousins,  William    Capt.  late  R.  M.  Asylum 
CoweU,  Sir  J.  C.  KCB.  »     Major  R.N. 

Cowen,  Morrice  Comr.  R.E. 

Cox,  A.  C.  W.  Comet  12th  Roy.  Lancers 
Cox,  C.  p.  Lieut,  (ret.)  60th  Roy.  Rif.  (II.) 
Cox,  Frdncis  Edward  Major  R.E. 

Cox,  R.  Sneyd  Capt.  Hereford  Mil. 

Craigie,  Sir  Patrick  E.  KCB.    Lt.-Gen.  Col. 

55th  Regt.  (1/.) 
Cramer,  J.  H.   Lt.-Col.  (ret.)  Madras  Army 
♦Craufurd,  F.  A.  B.  Capt.  R.N.  (1/.) 

Craufurd,  J.  R.  Lieut.-Gen.  CoL  27th  Regt. 

do. 

Craren,  J.  A.  Lieut,  late  Roy.  H.  Gds.  (II.) 
Craven,  Wm.  George  Lieut.  Gloucestershire 

Yeo.  Car.    late  Lieut.  Ist  Life  Gds. 
Crawford,  Thos.  MD.  Staff  Surg.  (1/.) 

Crawford,  H.  P.  R.  F.      Capt.  Madras  Staff 

Corps  (1/.) 
Crawley,  H.  Owen      Major-G^en.  RE.  (11.) 
Crawley,  Henry  Lt-Col.  (ret.  f.p.)  20th  Regt. 
Crawley,  T.  G*  Capt.  8th  or  King's 

Crawley,  T.  R.    Col.  6th  Inniskilling  Drags. 

(1/.) 
Creagh,  James    Major-Gen.  (ret.  h.p.)  86th 

Regt.  (1/.) 
Creagh,  John  Capt.  5th  Northum.  Fus.  (1/.) 
Creagh,  W.      Major  H.  M.  Bombay  Staff 

Corps 
Creed,  Henry  Lt.-Col.  Ist  MiddL  Art.  Vols. 

late  Capt.  Bombay  Army  (11.) 
Cremome,  Vesey  Lobd,  MP.    Capt.  Coldm. 

Gds.  (10 
Creser,  Thomas  Com.  KN.  (U) 

Crcyke,  A.  8.  Capt.  R.E. 

Crichton,  Hon.  C.  F.  Cant  Gren.  Gds.  (11.) 
Crickmer,  Charles  J.    Capt.  Durham  Art. 

Mil.  (1/.) 
Croft,  C.  P.    hfcte  Asst.-Surg.  Victoria  Rifle 

Vols. 
Croft,  W.,  Esq.  late  Assist. -Acct..Gen. 

•Crofton,  Stephen  8.  L.  Capt.  R.N. 

Croker,  Wm.  Capt.  27th  Regt.  (U.) 

Crombie,  T.  Major-G^n.  (unatt.) 

Crosse,  Jophua  G.    Major  (ret.)  62nd  Regt. 

(1^) 
*Crossman,  William  Major  R.E.  (11.) 

Crowe,  Robert  I-iieut.  h.p.  unatt. 

Crowe,  8.  M.  Lieut  Kent  Art.  Mil. 

Crozier,  Rawson,  J.  CeL  (ret.)  Bomb. 

Army  (li.) 
Crorier,  Richard  Vice-Adm.  (11.) 

Cruikshank,  A.  R.  Lieut.  R.A. 

Cnbitt,  T.    Lt.-Col.  Eng.  and  Railway  Vol. 

Staff  Corps  (il.) 
Cuffe,  O.  W.     Capt.  Rot.  Marine  Art.  p.1.) 
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Culi)epper,  J*  R.     Capt.  late  14tli  Lt  Drags. 

{11) 
Cumberland,  C.  £.  lilajor  B JS. 

Cumberlege,  N.  Capt.  late  B.  E.  Mid.  MO. 
Cumiug,  W.  H.  Com.  B.N.  (1^) 

Cumming,  Wm.  Capt.  48tL  Begt.  (l/.> 

Cuningham,  A.  F.  Capt.  13th  Light  Inf.  (1^-/ 
Cuningham,W.  J.  M.  ?FC   Major  h.p.  Bifle 

Brig.   {IL) 
Cunningham,  H.  D.  P.       Paymr.  B.N.  (1/.) 
Cunningham,  J.  W.  H.    Capt.  late  2nd  Life 

Gds. 
Cunninghame,  J.      Capt  ''ret.)  12th  Boyal 

Lancers  (1/.) 
Cuppage,  Burke      Major-Gen.  B.A.  Lieut.- 

GoTemor  of  Jersey 
Cure,  Alfred  C.      Col.  (ret.)  Gren.  Gds.  (1/.) 
Curme,  C.  T.  Capt.  B,N.  (1/.) 

Currie,  A.  D.  Lieut.  4l8t  Begt.  (1^.) 

Currie,  M.  J.  Bear-Adm.  (1/.) 

Currie,  Baikes  Dep.-Lt.  Warwickshire 

Curtis,  A.  C.  Comr.  B.N.  (1^.) 

Curtis,  James  D.  Corar.  BN.  (1/.) 

Curtis,  Beginald  Bt.-Major  B.A.  (1/.) 

Curtis,  Seymour  Comr.  B.N.  {11.) 

Curzon,  Mon.  E.  G.  Major  52nd  L.  I. 

Curzon,  Han,  B.  W.  P.  CB.      CoL  h.p.  late 

Ghren.  Gds. 
Cust,  Hon.  C.  H.     Major  North  Salop  Yeo. 

Cav.  late  B.  H.  Gds. 
Cust,  Henry  Francis         Capt.  North  Salop 

Yeo.  Cav. 
Cust,  John  Francis      Lt.-Col.  late  Gr.  Gds. 
Custance,  F.  H.  Capt.  Gren.  Gds.  (1/.) 

DACRES,  Sir  B.  J.  KCB.       Lt-Gen.  Col. 

Comm.  B.A.  (1/.) 
Dakyn,  J.  H.  Surg,  late  St.  Vincent  Mil.(l?. 
Dalhousie,  Eabl  of,  KT.  GCB.      late  Capt. 

79th  Highlanders 
Balrymple,  SirK. Bart  Lt.-CoL lateTlst L.I . 
Dalrymple,  J.  H.  E.     Maj.-Gen.  (ret.)  Sco. 

Fus.  Gds.  (1/.) 
Balton,  Charles  Maj.-Gon.  B.A.  (1^.) 

Dalton,  C.  J.  Col.  B.A.  (1/.) 

Dalzell,  Hon.  A.  A.  Lieut.-Gen.,  Col. 

48th  Begt.  {11.) 
DalzeU,  B.  A.  Capt.  (ret.)  Sco.  Fus.  Gds.  (1/.) 
Damer,  S.  L.  Dawson       Lieut.  Dorset  Yeo. 

Cay.,  kte  Capt.  S.  F.  Gds.  (1^) 
Dames,  T.  L.  Capt.  late  B.A.  (IZ.) 

Dames,  W.  L.  Lieut.-Gen.  Col.  6th  Fus. 
Dampier,  C.  L.  M.      Ensign  25th  Begiment 

K.O.B.  (1/.) 
Dangan,  Lord    Lt.-Col.  (ret.)  Coldm.  Gds. 
Daniel,  B.  H.  Capt.  18th  Boyal  Irish 

Daniel],  C.  F.  T.  Lt.-Col.  28th  Best.  {11.) 
Daniell,  Henry  Col.  lato  Coldm.  Gds.  (ll) 
Daniell,  John  Major  late  66th  Begt. 

•Darling,  Sydney  Major  9th  Foot  (1/.) 

Darroch,  D.  G.  A.  Major  Unat.  (1/.) 

•Dartmouth,  Eabl  of       Capt.  Staf.  Bifle 

Vols. 
♦Daubeny,  A.  G.      Capt.  7th  Fusiliers  (IZ.) 
Daubony,  E.        Capt.  (ret.)  58th  Beg.  {11.) 
Daubeny,  James  CB.  Col.  (ret.)  62nd  Begt 
Daubcny,  W.  A.  Capt.  Srd  Buffs  (11.) 


Daubuz,  J.  T.  Capt  R.A.  (11.) 

Davidson,  C.  B.  T.  Capt  BE.  (U) 

•Davidson,  D.  Miyor  (ret)  Bom. 

ArmT,Lt.-Col.  City  of  Edin.  Volrs.  (U) 
Davidson,  Jno.  Surg,  (ret.)  Beng. 

Army  (1/.) 
Davie,  Sir  H.  B.  Ferguson,  BaH.  MP.  Gea. 

Col.  73rd  Begt. 
Davies,  Francis  John    Gen.  Col.  67th  Begt 
Davies,  Qeo.  S.      Capt  h.p.  6th  Drikg.  Gdi. 

Adj.  Cav.  DepAt  Canterbury  (IZ.) 
Davies,  Henry  F.    Lt-Col.  Gren.  Gdi.  (IL) 
Davis,  Hugh  Lieut  B.N.  (Ll) 

Davison,  Sir  W.  KH.         Lt-C^l.  h.p.  tsA 

Queen's  {11.) 
Dawes,  E.  A.  Capt.  and  late  Adj.  2Dd 

Boyal  Surrey  Mil.  (iL) 
Dawkins,  W.  G.    Lt-Col.  h.p.  Coldm.  CHl 
Dawson,  Hon.  E,  S.  Lieut.  RN.  W 

Dawson,  G.  A.  Lieut.  23rd  B.  W.  Fni. 

Dawson,  Bob.  N.  Cap.    BE,  (U) 

•Day,  H.  J.  Lt-Col.  H.M.  19th  Bombay  Kl 
Deane,  B.  M.  Major  19th  Begt  (U) 

De  Bathe,  H.  PeroevaL    CoL  Sco.  Fus.  Gdi. 

(1/.) 
De  Blaquier,  Lobd         late  Capt  4l8tBegt. 

{11.) 
De  Butts,  J.  C.  B.         Lieut.-CoL  BE.  (U) 
De  Cetto,  M.  H.  B.     Lt  72nd  Highlsndrts 
De  Grey  and  Bipon,  Eabl  (2Z.) 
•De  Horsey,  A.  F.  B.  Capt  BK.  W 

De  Horsey,  W.  H.  Beaumont  Lt-CoL 

Gr.  Gds.  (ll) 
De  la  Condamine,  T.  Capt.  h.p.  matt- 

De  Lacy,  John  CoL  (ret.)  39th  B«i. 

Denison,  G.  B.  Lt  E.  Kent  Mil  (U) 

Denman,  Hon.  Joseph  Vioe- Admiral  Com- 
mander-in-chief, raciflc 
Dennis,  James  B.  Major-G«n.  (ret.)  B-A. 
•De  Bobeck,  Hastings  St  J.  Comr.  B5.  (10 
De  Bos,  Hon.  D.  C.  F.  CoL  Ist  Life  Gds.(l4 
De  Bos,  Wm.  L.  L.  F.  Lord  Lt.-Geu.  CoL 

4th  Hubs.  (IZ.) 
De  Salis,  Bodolph,  CB.  CoL  (ret  h-p.) 

SthHuss.  (IZ.) 
Desborough,  John  Col.  BA- 

De  Tessier,  J.  F.  H.  Lieut.-C<)l<H>el 

InvaUd  DepAt,  Chatham  (IZ.) 
De  Thoren,  O.  W.       Lieut  45th  Begt  (W 
DeverelLT.  Josephus      Major-gen.  (ret  f.p) * 

77th  Begt. 
Dewar,  J.  B.  J.  Lieut  BA.  (1^) 

De  Winton,  F.  W.  Capt  BX  (H) 

De  Winton,  Walter  Capt.  late  Irt  L* 

Gds.  (IZ.) 
De  Winton,  Wm.  Lt.-Col.  (ret)  Bomb.  Amj 

(IZ.) 
D'Eye,  W.  B.  Capt  Olst  Begt  (U) 

Dickens,  C.  H.  Col.  B.A.  Beng.  W 

Dickenson,  P.  de  M.        Lieut.  Boy.  Sniiex 

L.  I.  Mil.  (IZ.) 
Dickenson,  W.  Lieut  lateB.E.  I.  Vols.  (W 
Dickins,C.S.S.  Capt  late  B.  Sussex LLMfl. 
Dickson,  Chas.  Sheffield        CoL  late  fixiti^ 

Swiss  Legiou 
*Dighton,  T.  D.    Capt  Loud.  Bifle  Brigidc 

YoU.  (IZ.) 
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•Bigweod,  W.  H.  Maj.  Hants  MiL  (IZ.) 
Dillon,  Ron.  Arthur  Dep.-Lieut.  Co.  Majo 
X>mon,  H.  A.  Lieut.  RiHe  Brig.  (12.) 

DilloD,  Martin  Lieut.-Col.  Rifle  Brig.  (11,) 
JDisney,  fi.  J.        Capt.  Essex  Rifles  late  7th 

Fus.  (1(.) 
Dixon,  G«orge        Lt.-Gen.  Col.  104th  Regt. 
Dixon,  John    Lt.-Col.  kte  G^ren.  Ods.  (IL) 
Dixon,  John  Capt  h.p.  unatt. 

Dixon,  Wm.  Manly  Hall        CoL  RA.  Supt. 

Boy.  SmaU  Arms  Factory,  Enfield  (IL) 
Dobie,  W.  A.   Capt.  (ret.)  12th  Roy.  lancers 

(U) 
Dobflon,  6-.  Rear-Adm. 

Docker,  E.  S.  Dep.  Insp.'Gon.  of  Hosps. 
Doherty,  D.  H.  Lieut.  3rd  Hues.  (11.) 

Dolby,  J.  E.  A.      Capt.  late  N.  York  Rifles 

(1^) 
Domyile,  Sir  Charles  C.  W.  Major  late 

Dublin  Co.  L.  I.  Militia 
Domrile,  W.  Capt.  Worcester  Militia 

Domrille,  J.  W.  Col.  R.A.  (1^ 

Donnelly,  Thos.  Lieut.-CoL  (ret) 

Bombay  Army  (IZ.) 
•Doorly,  M.  Pay  Mas.  4th  W.L  Regt 

Dormer,  JSToit.  J.  B.  J.       Capt.  Warwicksh. 

Yeo.  Cay.  late  Capt  74th  Highlrs.  (12.) 
Dornlle,  John  W.  Capt  R.N. 

Doughty,  Chester         Capt.  2drd  Rl.  Welsh 

Fua.  (IL) 
Douglas,  A.  K.  Lieut  57th  Regt.  (li.) 

Douglas,  Heniy  J.  Rear-A(£n.  (1/.) 

Douglas,  Jas.  Stoddart  Com.  RJ^.  (12.) 

Douglas,  Sir  John,  KCB.         CoL  lato  79th 

Highlanders 
Douglas,  John,  CB.         Col.  h.p.  11th  Hus. 
Douglas,  Robert,  CB.  Oen.  R JL. 

Douglas,  Sir  Rob.  Percy,  Bart.       Lt-Oen. 
Col.  98th  Regt.  Lieut-(jk)v.  Cape  of  Gk)od 
Hope  (11.) 
Douglas,  R.  S.  S.       Lieut,  lato  60th  Royal 

Rifles  (12.) 
Douglas,  Sir  Robert,  Bart.    Capt  (ret)  57th 

Regt.  (12.) 
Douglas,  Sholto  Capt.  R.N.  (12.) 

Douglas,  Sir  T.  Monteath,  KCB.  Gen.  H.M. 

Bengal  Army  (12.) 
DowdesweU,  J.  M.  Capt.  12th  Royal 

Lancers 
Downes,  H.  F.  Esq.  Army  Agent 

Dozat,  Charles  J.  Lieut  RJf .  (12.) 

Doyle,  C.  Hastings  Lieut.-Gen. 

Commanding  Troops  Noya  Scotia 
•Drake,  J.  Merrin  C.  Capt  R.E.  (12.) 

Drake,  Thomas  George  Capt.  R.N. 

Drayson,  Alfred  Wilkes     Capt  R.A.  Assist. 
Instr.  of  Sunreying  Roy.  Mil.  Acad.  Wool- 
wich 
Drew,  Andrew  Rcar-Adm.  (12.) 

Dmmmond,  Alfr.  M.    Capt.  late  Rifle  Brig. 

(12.) 
Drummond,  Edgar  A.  Lieut  late  R.N.  (12.) 
Dmmmond,  John     Lieut,  late  10th  Huss. 

(12.) 
Dmmmond,  John  Gen.  (12.) 

Dmry,  Byron  Capt.  R.N. 

Duberly,  Wm.     Capt.  (ret.)  Gren.  Gds.  (12.) 


Ducane,  E.  F.  •  Capt.  R.E.  (12.) 

Ducane,  F.  Major  (ret.)  R.E.  (12.) 

Bucie,  Eabl  of  Lord  Lieut.  Gloucestershire 

(12.) 
Dudgeon,  It.  C.    Major  h.p.  6l8t  Regt.  (12.) 
Bufl*,  A.  M.     Capt  (ret.)  74th  HigUrs.  (12.) 
Duff,  James    Maj.lftte  23rd  R.W.  Fus.  (12.) 
Duff,  R.  W.  Capt.  R.E.  (12.) 

Duff,  R.  W.  '         Lieut  R.N.  (12.) 

Dumaresque,  Henry  Capt.  B.N. 

Dumbreck,  David,  CB.      Inspector-General 

of  Army  Hospitals 
Dunbar,  W.  M.  Capt.  24th  Regt 

Duncan,  Fras.  Capt.  RJL.  (12.) 

Duncan,  P.  Capt  W.  Cork  Art.  Mil. 

Duncombe,  Mon.  A.  Adm.  M.P. 

Duncombe,  Son.  Cecil    Lieut.  Yorksh.  Hus. 

Yeo.  Cay.    late  Capt.  1st  Life  Gkls. 
Duncombe,  C.  W.  Capt.  1st  Life  Gds. 

Duncombe,  George  T.  Capt  lato  16th  Regt. 
Dundas,  Lawrence    Comet  Roy.  Horse  Gds. 

(12.) 
Dundas,  P.  Colonel  (ret  f.  p.)  47th  Regt.  (12.) 
Dundas,  Thomas       Major  (ret.)  12th  Regt. 

(12.) 
Dunleyie,  W.  S.  H.    Lieut,  (ret.)  12th  Regt. 

Dunlop,  Franklin,  CB.  Col.  R  JL. 

Dunmore,  Eabl  of       late  Lieut  Sco.  Fus. 

Gds.  (12.) 
Dunne,  Bi^ht  Hon.  F.  Plunkett,  Major-Gen. 

unatt  Lt.-CoL  Com.  Queen's  County  Mil. 

MP.  (12.) 
•Dunne,  J.  H.  Lieut-Col.  99th  Regt. 

Dunsany,  Edw.  LoBD  Rear- Adm. 

Dupuis,  Sir  J.  E.  KCB.       Lieut-Gen.  Col. 

Comt  R.A.  (12.) 
D'Urban,  Wm.  J.  Major-Gen. 

Durham,  P.  F.     Capt  lato  37th  Regt  Ac^. 

Royal  Cardigan  Rifles 
Durie,  Charles  Major  unatt. 

Dumford,  F.  A,      Lieut.-Col.  2nd  Sur.  Art. 

Vols.  (12.) 
Dyneyor,  G.  R.  Lord    Col.  R.  Carmar.  Mil. 

ADO.  to  the  Queen  (12.) 
Dyson,  Edward  Major  Ute  8rd  Dr.  Gds.  (12.) 
Dyson,  J.  D.  Col.  lato  3rd  Drag.  Gds. 

EARDENSHON,  J.  G,   Lieut,  bte  West 

Kent  L.  I.  Mil.  (12.) 
East,  Cecil  J.  Capt.  41st  Regt  (12.) 

Eastwick,  W.  J.      Capt.  (ret)  Bomb.  Army 

(12.) 
Eckford,  Rob.     Capt.  23rd  R.W.  Fus.  (12.) 
Eden,  Charles,  CB.  Vice- Admiral 

Eden,  John,  CB.     Lt.-G^.  CoL  34th  Regt. 
Eden,  J.  Capt.  \&te  14th  Lt  Dr. 

Eden,  Walter  D.,  Es<u  Adnuraltr 

Eden,  Wm.  Hassall  lieut-Gen.  Col.  90th 

Light  Inf.  (12.) 
Edenborough,  Horatio  Capt  W.  Essex  Mil. 
Edgar,  Joseph  Haythome    Lieut  late  R.A. 
Edgcumbe,  Hon.  C.  £.  Capt  Gr.  Gds.  (12.) 
Edgcll,  HaxTY  E.,  CB.  Rcar-AdmL 

Edmeades,  H.  Capt.  R.A.  (12.) 

Edmonds,  Hennr     Staff  Surgeon  R.N.  (12.) 
Edmunds,  Charles  R«ar-Adm. 
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Edwards,  C.   A.  CJ3.*       Brigadier-G«neral 

Inapecting-Q^n.  of  R<;cruitiug 
Edwards,  J.  B.  Major  R.E. 

Edwards,  Nathaniel  F.  Capt.  R.N. 

Edwards,  Peter  Lieiit.-Ghjn.  (1/.) 

Edwards,  Hon.  W.    Lieut.-Col.  Coldm.  Gds. 
♦EgertoB,  Caledon.  Rich        Col.  Dept.  Adj. 

Gen.  to  the  Forces  (1/.) 
Egerton,  C.  R.  Capt.  R.N.  (1^.) 

•Egerton,  Bon.  Francis    Capt.  R.N.  ADC. 

to  the  Queen  (11.) 
Efferton,  F.  P.  Capt.  R.N. 

•Egerton,  F.  W.  Lieut.  R.N.  (1/.) 

Egerton,  Sir  P.  de  Malms  Grey,  Bart.  MP. 

FRS.  Lt.-Col.  Cheshire  Yeomanry  (1/.) 
Egerton,  P.  de  R.      Capt.  late  Coldm.  Gds. 

Egerton,  ITon.  S.  J.  G.    Capt.  Ist  Life  Gds. 
Egerton,  W.  W.  Ens.  8th  or  Kmg's 

Eglese,  Joseph        Capt.  Hon.  Art.  Co.  (l1.) 
Elcho,  LOED,  MP.   Col.  Loud.  8co.  R.  Vols. 

(II.) 
Elderton,  E.  H.  P.     Capt.  (ret.)  26th  Regt. 
Elderton,  Edw.  M.,  Esq.    late  Hon.  AH.  Co. 

(1/.  1*.) 
Elgee,  C.  W.  Capt.  R.A.  (1/.) 

EUot,  Son.  C.  G.  C.  Capt.  Gr.  Gds. 

Elkington,  A.  G.        Hnrg.-Major  Gren.  Gds. 
♦Elles,  W.  K.  Capt.  38tli  Regt.  (1/.) 

EUicombe,  Sir  Chas.  Greene,  KCB.       Gen. 

Col.  Commt.  R.E. 
Elliot,  George  Rear-Adm.  (1^.) 

EUiot,  Sir  W.  H.  KCB.  KH.       Lieut.-Gen. 

Col.  5l8t  K.O.L.I. 
Elliot,  Ron.  CharlesG.  J.  B.  CB.     Vice-Adm. 
EUis,  C.  D.  C.     Major  60th  Roy.  Rifles  (1/.) 
Ellis,  C.  H.  Fairfax  Lieut.  R.A.  (1/.) 

Ellis,  Fred.         Capt.  late  9th  Lancers  (l^.) 
Ellis,  J.  H.  Chief  Engr.  R.N.  (II.) 

Ellis,  Nelson  Capt.  lOlst  Roy.  Bengal 

Fus.  (1/.) 
EUis,  William  Capt.  R.N.  (1/.) 

Ellis,  W.  B.  E.  Capt.  R.A. 

Ellison,  R.  G.      Major  h.p.  47th  Regt.  (11.) 
Elphinstone,  Hon.  J.  F.  B.   Lieut.-Col.  Sco. 

Fus.  Gds. 
Elrington,  F.  R.  CoL  Rifle  Brig. 

Elrington,'W.  F.  Lt.-Col.  lateSoo.  Fus.  Gds. 
Elwes,  W.  C.  C.     Capt.  (ret.)  Tlst  High.  L. 

Inf.  (1/.) 
Elwyn,  Thomas  Col.  Comg.  R.A.  South 

Eastern  District  (1/.) 
Enfield,  Viscount,  MP.        Col.  Edmonton 

R.  Rifles 
England,  Sir  Rich.  GCB.  KH.       Gen.  Col. 

4l8t  Regt. 
Enghmd,  Riehd.  Lieut.-Col.  (ret.)  55th  Regt. 

(1/.) 
Bnniskillen,  W.  W.  Eabl  of,  FRS.  Col.  Fer- 
managh Militia  (11.) 
Errington,  A.  C.  Col.  (ret.  f.  p.)  Blst  K.O.  Lt. 

Ijif.  (11.) 

Brrington,  A.  J.  Lieut.  R.N.  (1/.) 

Erskine,  J.  Elphinstone         Vice-Adm.  (11.) 

Espie,  Robert,  Esq.  Surgeon  R.N. 

~"  ^^asse,  James  W.  Major  12th  Regt.  (11.) 

'  -  Geo.      Lt.-Col.  St.  Kit«  Mil.  (1/.)  | 


Evans,  Sir  De  Lacy,  GCB.      Gen.  Cd.  2Ut 

R.N.B.  Fus. 
Eyans,  £.  T.  Ens.  56tii  Regt  ai-) 

Eyans,  George  Vice-Adm.  (XL) 

Eyans,  H.  D.  Lieut  (ret.)  10th  Huss.  (U) 
Evans,  John  Capt.  (ret.)  6th  Innii.  Dn.HL) 
Evelegh,  G.  C.  Capt.  h.p.  KL 

Evelyn,  C.  F.  Capt.  8rd  R.  gurrey  MiL(li.) 
Everard,  Walling  Capt.  late  60th  Roy.Bifl« 
Ewart,  Henry  P.  Capt.  2nd  Life  GtU. 

Ewart,  W.  S.  Lt.-Col.  Gren.  Gds.  (1/.) 

Exeter,  Marquis  of    Lt.-Col.  NorthamptoQ 

Mil.  ADC.  to  the  Queen 
Eyre,  Henry  Lieut.-Gen.  Col.  59th  R«gt(lL) 
Eyre,  Henry  R.         Capt.  Coldm.  Gdt.  (B.) 
Eyre,  /Sir  Vincent,  K  C  S  I  CB.     Major-Gm 

(ret.)  R.A.  Bengal  (1/.) 

FABER,  W.  Raikes  Major-Genenl 

Fairfax,  T.  E.  Capt.  Gr.  Gdi 

Fairfield,  Charles  Lieut,  (ret.)  Rifle  Brig.  (U) 
Fairtlough,  J.  W.  CoL  (ret.)  63rd  Kegt 

Falls,  J(^n  Paym.  8th  or  Kii^i 

Fane,  Mildmay  Gen.  CoL  54th  Regt.  (IL) 
Fanning,  John        Major  (ret.)  fp.  let  Wl 

Regt. 
Fanshawe,  Charies  CoL  BX 

•Farquhar,  Arthur  Rear-Adm.  (U) 

Farquharson,  Henry  Capt.  8th  or  King's  (U) 
Farquliarson,  J.  R.  Lt.-Col.  Sco.  Fus.  G(k 
•Farquharson,  M.  H.  Lieut.  E.M.L.L  (U) 
Farrell,  J.  Sidney  Major  (ret.)  Ri. 

Farrell,  Sidney  B.    Capt.  R.  E.  Prof,  of  Mi 

Topography  Roy.  Staff  CoL  Sandhurst 
Farrington,  M.  C.       Capt.  6l8t  K.OX.  M 

(11.) 
Fawoett,  R.  H.  Capt.  83rd  Regt  (It) 

Feamley,  Fairfax  Capt.  (ret)  18th  Boj. 

Irish  (11.) 
Feilden,HeniT  Lieut.  21stR.N'.B.  Fui.  (It) 
FeUden,  H.  M.     Capt.  1st  Royal  Laoc.  Mil 
Feilden,  Randle  J.      Lieut.-Col.  60th  Bojal 

Rifles  (1/.) 
Feilding,  G^eo.  CoL  (ret.)  Beng.  Armj 

Fellowes,  Edward  CoL  late  11th  Bun, 

FeUowes,  P.  H.  CoL  R.  Marine  LL 

Fenning,  S.  W.  Lieut.-CoL  unatt  (U) 

Ferguson,  G.  A.  Lieut -CoL  (ret.)  Gran.  G^ 
Fergusson,  Sir  Jas.  Bart.  MP.       CoL  Ajr- 

shira  Rifles,  late  Cs^t  Gren.  Giia. 
fFoUiott.  P.  H.  Lieut.  99tii  Regt  (It) 

Field,  ^sculapius,  Esq.        late  Hon.  CoTft 

Ghent. -at- Arms 
Field,  Seo.  £.  B.  BCL.     late  Act.  Chsfiia 

to  the  Forces 
Field,  G.  T.  Lieut-CoL  B~A  (It) 

Field,  J.  W.  P.  Capt.  Hon.  Art  Co.  (It) 
Filgate,  T.  P.  H.  M.  Capt  (ret)  2nd  R.  K.  K 

Dragoons 
Filkin,  R.  MD.  Surgeon  late  N.  Gloue.  Mil 
Filmer,  SirEdm.  Bart,     Comet  RojalEirt 

Kent  Yeo.  Cav. 
Finch,  J.  W.  Capt  RJf.  W 

Finucane,  George  CoL  (rst  M 

Firehraoe,  Frederick  Lieut.  R^.Sftt'(A) 
Fisher,  A.  A'Court,  CB.       Lieut-OoJ.  ** 

(11.) 
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Fit2gerald,E.  Lieut.-Col.late  98th  Eegt. 
Fitzgerald,  U.G.  B.  Capt.  16th  Lancers  (1^) 
Fitzgerald,  P.  S.  Capt.  2ud  Roy.  Lane.  Rifles 
Fiteeerald,  C.  C.  P.  Lieut.  R.N.  (U.) 

Fitzhugh,  n.  T.  Major  R.A.  (1^.) 

Fitzjamesi,  Arthur  Cliaa.  Major  late 

93rd  Higli8. 
Fitzroy,  Loud  A.  C.  Lennox  Col.  unatt.  (XL) 
Fitzroy,  C.  C.         Capt.  f.Sth  Light  Inf.  (1/.) 
Fitzroy,  Lord  F.  J.       Lieut.-Col.  late  Grcn. 

Gds.  (1/.) 
Fitzroy,  PhiHp  Capt.  5th  Fns.  (1^.) 

Fitzroy,  Robert  O'B.  Comr.  R.N.  (1  /. ) 

Fletcher,  Alex.  Capt.  12th  Roy.  Lancers  (1/.) 
Fletcher,  Sir  Henry  £art.  Major  Surrey  Rifle 

Vols,  late  Lieut.  Gren.  Gds. 
Fletcher,  Henry  C.         Lieut.-Col.  Sco.  Fus. 

Gds.  (1/.) 
Fletcher,  T.  C.  Capt.  R.A.  (1/.) 

•Flower,  Lamorock  Capt.  3rd  Roy.  Sur.  Mil. 

(1/.) 
Fludyer,  C.  Capt.  Gren.  Gds. 

Folch,  S.  V.  Lieut.  3rd  West  York  Mil.  (1/.) 
Foley,  Eon.  A.  F.  Col.  lat^e  Gren.  Gds. 

Foley,  Eon.  St.  Geo.  Gerald  CB.      Col.  h.p. 

44th  Regt.  1/.) 
Follett,  R,  W.  Webb    Lt.  Coldm.  Gds.  (IZ.) 
Fonblanque,  B.  A.    Ens.  (ret.)  8th  or  King's 
Fonblanque,  E.  B.  de  Asst.  Com.  Gen.  (ll) 
Foot,  Alfred  G.  Lieut.  Roy.  Eng.  (1/.) 

Forbes,  G.  H.  A.       Capt.  Deputy-Assistant 

Adjutant-General  R.A. 
Forbes,  J.  Lieut.-Col.  late  Coldm.  Gds. 

Forbes-Leslie,  Jonathan  Lieut.-Col.  late  78th 

Highlanders 
Forbes,  Stewart    Major  1st  Roy.  Surrey  Mil. 
Forbes,  Thos.  John  Gen.  Col.-Commt.  R.A. 

(1/.) 
Forbes,  Sir  William,  Bt.      Major  Aberdeen 

Rifle  Vols,  late  Lieut  Coldm.  Gds^. 
•Forbes,  Eon.  W.  F.  Maj.  Leitrim  Rifles  (1?.) 
Ford,  Chas.  Erskine  Col.  Comg.  R.E.  Canada 
Ford,  Edmund  Twiss   Major-Gcn.  (ret.)  R.E. 
Ford,  James  E.  Capt.  Sco.  Fus.  Gds. 

Forester,  Eon.  H.  T.  Lt.-Col.  late  Gren.  Gds. 
Forster,  B.  L.  Major  Roy.  Art. 

Forster,  F.  R.      Lt.-Col.  h.p.  4th  R.  I.  Dr. 

Guards 
Forster,  J.  Fitz  E.  Lieut.  4th  W.  I.  Regt. 
Forsyth,  James  Lieut.  H.M.Beng.  Staff* Corps 
Fortescuo,  Francb  Capt.  late  Sco.  Fus.  Gds. 
Fortescue,  H.  G.  Cap.  (ret.)  Coldm.  Gds. 
Fosben',  Geo.  V.  JS-€.    Major  H.  M.  Bengal 

Staff  Corps  (1/.) 
Fosbery,  W.  T.  E.   Capt.  h.p.  77th  Regt.  (1/.) 
Fowler,  G.  C.  Commr.  R.N. 

Fowler,  Robert  Dashwood  Capt.  R.N. 

Fox,  Augustus  H.  Lane  Col.  h.p.  Gren. 

Gds.  (1/.) 
Fox,  Ed^nn  Lieut.  Hon.  Art.  Co. 

Fox,  J.  T.  R.  Lane  Capt.  Gren.  Gds.  (ll.) 
Fox,  Maxwell  Commr.  R.N.  {ll) 

Frampton,  W.  J.  Capt.  59th  Regt.  (1/.) 
Frank,  P.  lAto  Assist.  Staff  Surg. 

Frwiklan4,  Colrill      Capt,  103rd  Royal  Bo. 

Fus.  (U.) 
Franklen,  C.  R.  Capt.  Roy.  Art. 


Fraser,  Eon.  Alex.  E.   Lt.-Col.  Ute  Sco.  Fus. 

Gds.  (1/.) 
Fraser,  Daniel      Col.  (ret.  f.  p.)  42nd  Royal 

Highlanders  (1/.) 
Fraser,  J.  Keith         Capt.  Ist  Life  Gds.  (IZ.) 
Eraser,  Thomas  Vicc-Acim.  (1/.) 

Fraser,  W.  Col.  unatt.  (1^.) 

Eraser,  W.  J.  Lieut,  late  1st  Tower  Hamlets 

Eng.  VoU.   (1/.) 
Frederick,  Charles  Vico-Adm.  (1/.) 

Frederick,  Sir  R.  £1.  Lt.-Col.  late  2nd 

Sur.  Mil.  (IZ.) 
Freeland,  Ru^seU  G.         Ens.  4th  K.  O.  (1/.) 
Freer,  C.  T.  Lieut,  late  7th  Fus. 

Freese,  J.  N. A.  CB. Maj.-Gen.  (ret.f.p.)  R.A. 
Freeth,  Walter,  Esq.      Com.-in-Chiers  office 

(11.) 

Fremantle,  A.  J.       Lieut.-Col.  Coldm.  Gds.  ^ 
Frcmantle,  Sir  Charles  Howe,  GCB.    Adm. 
Fremantle,  E.  R.  Capt.  R.N.  (1/.) 

Fremantle,  Fitzroy  W.     Capt.  Coldm.  Gds. 

(IL) 
Fremantle,  J.  C.  S.  Lt.  (ret.)  2nd  Life  Gds. 

(ll.) 
French,  H.  J.       Major-(3^en.  Col.  80th  R^gt. 
French,  P.  T.        Lt.-Col.  (ret.)  Bomb.  Army 
Frobisher,  W.  M.     Capt.  34th  Regt.       (1/.) 
Frome,  Edw.  Major-Gen.  R.E.  (1/.) 

Fugion,  Edw.  Major  unatt.  (1/.) 

Fulford,  Wm.  Major  (ret.)  R.A. 

Fuller,  F.  G.  A.  Capt.  R.  H.  Gds. 

FuUerton,  A.  G.  l^Iajor  late  2nd  Life  Gds. 
Fulton,  J.  J.  Major  H.M.  Mad.  Staff  Corps 
Furlong, Geo.  W.  Capt  21st  R.N.B. Fus.  (1/.) 
♦Fyers,  Henry  Thomas        Major  h.p.  R.A. 

Col.  E.  and  N.  York  Art.  Mil.  (ll.) 
Fyers,  W.  A.  Col.  Rifle  Brig,  (ll.) 

GAGE,  E.  Major  late  Sco.  Fus.  Gds. 

Gage,  Eon.  E.  T.  CB.  Col.  Roy.  Art.  (U.) 
Gage,  Son.  H.  E.  Hall  Lieut.-Col.  R.  Sussex 

L.  I.  Mil.  (1/.) 
Gage,  Viscount      Major  late  Sus.  Mil.  (ll.) 
Gahan,  Henry  Col.  late  5th  W.  I .  Regt. 

Galbraith,  W.  Capt.  85th  K.  L.  I.  (ll.) 

Galloway,  T.  J.  Maj.-Gen.  (ll.) 

Galton,  Douglas,  FRS.         Capt.  (ret.)  R.E. 

Assist.  Under  Secretaty  of  State  for  War 
Ganibier,  Gloucester,  CB.  Col.  Deputy  Adju- 
tant-General R.A. 
Q^mmell,  A.  Major  late  43rd  Rogt. 

Gammell,  J.  H.  H.  Capt.  9th  Regt.  (1  /.) 
Gaudy,  F.  Braudreth      Lieut.-Col.  late  R. 

Cumb.  Mil. 
Gurdiner,  Richard  Col.  I.F.O.  Glasgow  (1/.) 
Gardiner,  T.  Esq.    late  Purser  H.  E.  I.  C.  S. 

(ll.) 
Gardmer,  W.  Commr.  R.N. 

Gardner,  G.  H.  Capt.  R.N.  (1/.) 

Gardner,  R.  O.  Lieut.-Col.  H.M.  M^d.  Army 

(1?.)  ^ 

Gardner,  W.  B.  Major-Gen.  (ret.)  Roy. 

Art.  (ll.)  ^      ^       J 

Gardyne,  C.  Greenhill       Lieut.-CoL  Coldm. 

Gds.  (1/.) 
Garforth,  W.  Commr.  R.N.  (H) 

Garlick,  J.  W.  Capt.  106th  R^ 
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Garnham,  E.  E.  W.        Capt.  6th  AV.  York 

Militia  (1/.) 
Garlics,  Alan  P.  Loud  Capt.  R.IT.  Gds. 

Garnett,  A.  P.  Capt.  11th  Hussars 

Garratt,  J.  A.  T.  Capt.  Gren.  Gds.  (1/.) 

Garrett,  Francis     I.ieut.  Roy.  Ist  DevonYeo. 

Car.     Capt.  Me  3rd  Drag.  Gds.    (1^.) 
•Garsia,  M.  C.  Lieut.  56th  Regt.  (1/.) 

Garatin,  R.  L.  Col.  (ret.)  R.A. 

Gurrock,  Sir  John,  KCB.  Major-Gen.  Comg. 

Northern  District 
Gascoigne,  Chas.  Lieut.-Gen.  Col.  'SOth 

Regt.  (1/.) 
Gascoigne,  Clifton   Lt.-Col.  (ret.)  Grrn.  Gds. 
Gascoigne,  Emcat  F.      Geq.  Col.  69th  Regt. 

(1/.  U.) 
Gascoigne,  W.  J.    Capt.  Seo.  Fus.  Gds.  (V.) 
-      '       -  Col.  hktc  52nd 


Lieut.  R.  A.  (1/.) 
Capt.  R.A.  ill.) 
Commr.  R.N.  (11.) 
Lieut. -Col.  late  Paym,  4th 

Capt.  3rd  Roy.  Lan. 

Lt.-CoL  (ret.)  2nd  W.  I. 


Gawler,  Geo.,  KIT 

L.  L  (1/.) 
Geary,  H. 
Geary,  H.  L. 
George,  Christopher 
G^rge,  G.  T. 

Huss. 
German,  James 

Mil  (1^.) 
Gibbings,  Thos. 

Regt.  (U.) 
Gibbon,  Arthur,  Esq.         Accountant- Gen's. 

Depart.  War  Office  (1^) 
•Gibbons,  Charles  Commr.  R.N.  (1/.) 

Gibbons,  John  Surgeon  Roy.  Art. 

Gibbs,  Charles  Capt.  2nd  Queen's  (1/.) 

Gilbard,  Geo.  J.  Capt.  7Ut  Highl.  Light  In. 

ill.) 
Giles,  John  C.  Captain  R.N. 

GiKord,  Viscount  Capt.  R.N.  (IL) 

Gillett,  Henrv        Capt.  13th  Light  Inf.  (II.) 
GUmore.  A.  H.  Lieut.  R.N.  (1/.) 

Gilpin,  Rich.  T.        Col.  Bedford.  Mil.  M.P. 
Gipps,  F.  B.   Lieut,  late  85th  Roy.  Sussex 

Regt.  (K.) 

"  Capt.  9th  Regt. 

Lt.-Col.  Sco.  Fus.  g5s. 

Capt.  Cape  Mounted 


Gipps,  H, 
Gipps,  Reginald 
Gledstanes,  H.  B. 

Rifles  (1^.) 
Gleig,  A.  C.     Lieut.-Col.  R.A.  Asst.  Insp.  of 

Soiools 
Gleig,  C.  E.  S.       Bt.-Major  h.p.  14th  Regt. 
Gleig,  Rev.  G.  R.  MA.        Chaplain-Gkneral 

to  the  Forces  (1/.) 
Glyn,  Rich.  G.  Capt.  late  Ist  R.  Drags. 

Glyn,  Sidney  Carr        Capt.  Rifle  Brig.  (1/.) 
Godbold,  G.  B.        Capt.  late  Adj.  1st  Batt. 

Renfrewshire  !^fle  Vols. 
Cbdman,  A.  F.      Capt.  6th  Drag.  Gds.  (1/.) 
Godwin,  A.  A.     Lieut.  103rd  Roy.  Bomb. 

Fus.  (1?.) 
Gk)d  win— Austen  H.  H.  Capt.  H.M.  Beng.  Staff 

Corps  {II.) 
Goff,  Robert  Charles  Capt.  15th  Regt. 

Major  of  Brigade,  Ist  Brigade,  Malta  (1/.) 
Goff,  Thos.  Wm.     Capt.  late  7th  Drag.  (Mb. 

ill.) 
Gold,  W.  Geo.  Major-Gen.  Col.  63rd 

Regt.  at) 

Gt)ldney,2?fft.J.  K.MA.  Chaplam  R.N.  (U) 


Goldsmith,  George,  CB.  Yicc.Adjn.  (\l) 
Goldsworthy,  AY.  T.      Bt.-Major  91st  ffigb- 

landers  (V.) 
Gt)mm,  Sir  Wm.  M.  GCB.  Gen.  Col.  Ccldm. 

Gds.  (1/.) 
Gooch,  H.  Lieut.-Col.  late  Coldm.  Gds.  (1/.) 
Uoodenough,  W.  H.  Major  of  Brigade 

R.A.,  Aldershot  (II.) 
Goodfellow,  W.  B.        M^or-Gen.  RE.  (IM 
Goodbke,  G.  L.  fB.C.   Lt.-CoL  Coldm.  Gdi. 
Goodliffe,  F.  G.  Capt.  London  Rifle  Brigade 

Vols,  (i;.) 
Goodsman,  David  Lieut.-Gen.  (il) 

Goolden,  G.  B.  Lieut.  M. 

Gordon,  Sir  Jas.  A.  GCB.  Admii»l  (U) 

Gk>rdon,  Hon.  Alex.  CB.  Magor-Gen.  (U) 
Gordon,  F.  A.  Lieut.  60th  Royal  Rifla 

Gordon,  G.  Grant  Lieut.-Col.  Sco.  Fus.  Gds. 
Gt)rdon,  George  Hamilton  Capt.  E.E.  (XL) 
Gordon,  Henry  W.  Esq.,  CB.  PrindpiJ 

Superintendent  of  Stores  Woolwich 
Gordon,  Jlon.  John  Adminl 

Gordon,  J.  J.  H.     Major  H.  M.  Bengal  Staf 

Corps  (i;.) 
Gordon,  John    Lt.-Col.  lat«  47th  Regt.  (U) 
Gordon,  J.  S.        Capt.  (ret.)  3rd  Bui6  (11) 
Gordon,  Robert  Rear-Adm.  (U) 

Gordon,  WilUam  Vice-  Adm. 

Gordon,  W.  F.  F.  Capt.  20th  Regt,  (It) 
Gore,  Ron.   Sir  Charles,  GOB.  KH.  Gtn. 

Col.  ethRect. 
Gt)re,  W.  R.  0.    Major  lat«  13th  Light  Dn. 
•Gort,  Viscount  S.  P.  Major-Comm.  Lim. 

Mil. 
Gosling,  Geo.         Capt.  Sco.  Fus.  Gds.  (1/) 
Gt>sset,  Charles  Commr.  RX. 

Gosset,  W.  D.  ;Lieut.-Col.  R.E.  (U) 

Gough,  Hugh,  Viscount,  KP.  GCB.  GCSL 

Field-Marshal,  Col.  Royal  Horse  Guards 
Goulbum,  Edwaj*d  Col.  late  Gren.  G<k 
Gould,  F.  A.  Lt.-Col.  late  2nd  Drafs.  (It) 
Gould,  Henry  O.  Capt.  Gren.  Gds.  (It) 

Gould,  H.  C.  Capt.  (ret.)  Dorset  Mil  (LI) 
Gould,  R.  F.  Lieut,  late  31st  R^  (It) 

Gould,  T.  T.  Capt.  4th  W.  I.  Regt.  (It) 
Gower,  Erasmus  Capt.  late  12th  Boy.  Lam. 
Graeme,  C.  H.  Major-Gon.  (ret.)  H.M. 

Indian  Army 
Gneme,  Sev.  G.      late  Mil.  Chap.  HJIXC. 

Ser.  (1^) 
Graham,  Allan  Hamilton        Col.  R.  A  (It) 
Graham,  C.  S.  Lieut.  ILA  (U) 

Graham,  Gerald,  fB€.  CB.        lieut-Col 

Roy.  Eng.  (1/.) 
Graham,  H.  A.        Lieut,  hde  7th  Fus.  (U) 
Graham,  H.  L.      Comet  (ret)  12th  Rojil 

Lancers  (1^) 
Graham,  H.  Oliver         Capt.  H.  M.  Madm 

Staff*  Corps  (11.) 
Graham,  Jas.  John  Col.  StaflTOffioerof 

Pensioners,  Regent's  Park  Barracks 
Graham,  Luraley  Col.  18th  Royal  Irish  (1/.) 
Graham,  T.  P.        Capt.  Sco.  Fus.  Gd8,(U) 
•Grange,  Chas.  Walter         M^or  ,R.  C^tl 

Rifles 
Grant,  Edward  Fitzhsrbert    CoL  (ret)  B-A- 
Grant,  Geo.  Fox  Capt.  63nd  Regt.  (It) 
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Grant,  Henry  D.  Capt.  R.N.  (1/.)  ! 

Grant,  Sir  James  Hope     Lieut.-Gen.  GOB.  1 

Col.  9tli  Boyal  Lancers,  Qviar.-Ma8t.-Gen. 

to  the  Forces  (1/.) 
Grant,  John  Capt.  (ret.)  R.A.  (1/.) 

Grant-,  John  M.    Lieut.-Col.  Assistant  Quar. 

Ma0.-Gen.  R.  E.  (1/.) 
Grant,  J.  M.   Lieut,  (ret.)  25th  K.  O.  Bordrs. 
•Grant,  J.  M.    Maj.  H.M.  Mad.  Staff  Corps 

(li.) 
Grant,  J.  Thornton,  CB.         Col.  (ret.)  18th 

Royal  Irish 
Grant,  J.  W.  Surg,  (ret.)  Bengal  Army  (1/.) 
Grant,  Wni.  Lieut.  91st  Highlanders 

Grant,  W.  F.  Col.  (ret.)  Bengal  Armv  (1/-) 
Grant,  W.  J.  C.  Lieut.-Col.  R.  A.  (1^) 

Grant, W.  L.  Lieut.-Col,  KO.  Lt.  Inf.  MU. 
Gratton,  A.  O.  D.  Lt.-Col.  (ret.  f.p.)  R.E.  (1^) 
Gray,  BasU  Capt.  unatt.  (11.) 

Gray,  W.  J.  Capt.  R.  A.  (1^.) 

Graydon,  (Jeo.      Major-Gen.  (ret.  f.p.)  Roy. 

Art.  (IZ.) 
Greathed,  Sir  E.  H.  KCB.    Col.  unatt.  (1/.) 
Greathed,  W.  W.  H.  CB.    Lieut.-Col.  R.  E. 

Bengal  {II.) 
Greaves,  G.  R.         Col.  late  70th  Regt.  (1^.) 
Greayes,  R.  Lieut.-Gen.  Col.  40th  Regt. 

Green,  Andrew  Major  Rifle  Brigade 

Green,  Sir  Edwd.  KCB.       Maj.-G^n.  H.M. 

Bomb.  Statf  Corps  (1?.) 
Green,  G.  F.  Lieut.  70th  Regt.  (1/.) 

Green,  M.  S.  CB.  Lt.-Col.  H.M.  Bomb.  Staff 

Corps  Resident  at  Khelat  (1/.) 
Green, 5i>  William  H.R.  KCSI.  CB.  Lt.-Col. 

H.M.  Bomb.  Staff  Corps  (li.) 
Greenfield,  J.  T.  Lieut.  R.A.  (1^) 

GreenhiU,  .J  R.  Assist.  St*ff  Surg. 

Greenwood,  Wm.  Lt.-Col.  late  Gren.  GdS. 
Greer,  H.  Harpur,  CB.  Col.  68tli  Lt.  Inf. 
•Gregory,  C.  H.  Lt.-Col.  Eng.  and  RaU.  Vol. 

Staff  Corps  (1/.)        * 
Gregory,  E.  F.  Capt.  98tli  Regt.  (1/.) 

Gregor)-,  G.  B.   Capt.  late  57th  Midlx.  Rifle 


Tola.  (1/.) 
Gregson,  J.  D.  • 
^     g,J.M. 


Lieut.  40th  Regt.  (II.) 
Capt.  R.E.  (1/.) 
Greimll,  Frederick  H.         Lieut.  15th  Regt. 
GrcTille,  A.  C.  Lieut.-Col.  unatt.  (1/.) 

Grey,  Francis  D.    Lt.-Col.  (ret.)  87th  Regt. 
Grey,  Hon.  Sir  Fred.  W.  GCB.  Adm. 

Grey,  Hon.  George  Adm. 

Grier,  J.  J.      Lieut,  (ret)  15th  Regt.  Adjt. 

1st  A.  B.  Renfrew  Rifle  Vols.  (1/.) 
Grierson,  Crighton      Lieut.-Gen.  (ret.)  R.E. 
Griffith,  Julius  G.    Gen.  Col.  Commt.  R.A. 

Bombay  (1^) 
Griffithi,  E.  St.  J.        Capt.  19th  Regt.  (II.) 
Griffiths,  Fred.  Aug.   Major  (ret.)  R.A.  (II.) 
<  Wffiths,  Leonard    Capt  R.A.  Prof,  of  For- 
tification Roy.  Mil  Col.  Sandhurst  (11.) 
Grimston,  Walter  J.  Capt.  R.A.  (17.) 

GrosTenor,  Hon.  R.  W3IP.     Capt.  (ret.)  Ist 

L.  Gds. 
GroTcr,  G.  E.  liieut  R.E.  (1/.) 

Grubbs,  Alexander  Lieut.  R.A.  (1/.) 

Gubbins,  Jns.     Lieut-Col.  23rd  R.  W.  Fus. 
Asit  Adj..Geii.  Malta  (1/.) 


Guise,  J.  C.  W.€.      Col.  (ret.)  90th  Lt.  Inf. 
Gut,  Philip  M.  Nelson,  CB.        Major-Gen. 
Com.  Trt>ops  in  China  (11.) 

HAGGARD,  W.  M.  B.   Capt.  East  Norfolk 

Mil. 
Haines,  F.  P.  Major-General 

Haldane,  G.  H.  J.  Capt  64th  Regt.  (1/.) 
Haliburton,  Alex.  F.  Capt.  lato  Lane. 

Yeo.  Car.  (1/.) 
Halkett,  J.  Lt.-Col.  (ret.)  Coldm.  Gds. 

Halkett,  Peter  A.  Commr.  R.N. 

•Hall,  A.  W.        Capt.  and  Adj.  80th  Lanca- 
shire Rifle  Vob.  (1/.) 
Hall,E.  C.  Lieut  R.N.  (U) 

♦Hall,  George  Lieut.-Col.  Durham  Mil.  Art. 

(1^.) 
Hall,  John  Lieut.-Gen.  Col.  19th  Hups. 

•Hall,  John  P.        Maj.  Paym.  I4th  Dep. 

Batt.  (1/.) 
Hall,  Julian  H.  Lt.-Col.  Coldm.  Gds. 

Hall,  Lewis  Alex.Lieut.  Gen.  Col.  ConMntR.E. 
Hall,  Richard,  MI).  Asst  Steff  Surg.  (1/.) 
Hall,  R.  M.  Capt  13th  Light  Inf.  (1/.) 

Hall,  Robert      Capt  R.N.  Capt.  Sup.  Pem- 
broke Yard  (1/.) 
HaU,  Sir  William  H.  KCB.  FRS.         Rear- 

Adm. 
HaU,  Wm.  King,  CB,  Capt  R.N.  (1/.) 

Hallett,  J.  A.,  Esq.  Nayy  Agent  (11.) 

Hallewell,  C.  J.  M.    Lieut,  (ret.)  19th  Regt 

(10 
Hallewell,  E.  G.        Col.  unatt  Coramt.  Rot. 

Mil.  College 
Hallowes,  John  Vice-Adm.  (1/.) 

Halsted,  E.  P.  Vice-Adm.  (1/.) 

llalsted, Lawrence  W.  Lietit  H.M. 

Mad.  Staff  Corps 
Haltou,  Lancelot     Major  late  16th  Lancers 
Haly,  W.  O.  Grady,  CB.    Major-Gen.  Com- 
manding the  Forces,  Bengal 
Hamersley,  John  H.  Lieut  22ud  Regt. 

Hamilton,  A.  C.  Capt  Roy.  Engrs.  (1/.) 

Hamilton,  A.  Terrick  Capt.  late  7lst  Highl. 

Lt  Inf.  (11.) 
Hamilton,  Charles,  CB.         Maj.-Gen.  H.M. 

Beng.  N.I.  (1/.) 
Hamilton,  Lobd  Claud,  MP.        Lieut.-Col. 

Donegal  Mil.     (11.) 
"Hamilton,  Sir  Edw.  A.  Barf.     Ccpt.  (ret.) 

Coldm.  Gds.  (1/.) 
Hamilton,  Fred.  Wm.  CB.  Major-Gen. 

Comg.  the  Forces  in  Scotland  (1/.) 
Hamilton,  G.  R.  Ens.  8th  or  King's 

Hamilton,  J.  Glencaim  C.       Major  Lanark 

Yeo.  Cav.  late  2nd  Life  Gds.  (1/.) 
Hamilton,  L.  H.  Lieut.-Col.  (ret  h.p.)  87th 

R.I.  Fus.  (11.) 
Hamilton,  Robert  George  Col.  R.E. 

Hamilton,  R.  W.     Lt-Col.  Gren.  Gds.  (1/.) 
Hamilton,  Terrick,  Esq. 
Hamilton,T.  Bramston  Lieut.  R.  H.  Art.(l/.) 
Hamilton,  W.  H.  Paym.  R.N.  (1/.) 

HamUton,W.D.  Maj.  late  13th  LtDrs.  (1/.) 
Hamley,  E.  B.  CB.       Col.  R.A.  Mem.  of 

Council  of  Education  (11.) 
Hamwcrsley,  Chas.Esq.       Army  Agent  (il/.) 
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Hammersley,  Fred.  Major  uuatt.  A»st.- 

Qaar.-!Ma9.  General,  Aldershot  (1/.) 

Hammond,  Fred.  Col.  (ret.)  66th  Regt.. 

Hamond,  Sir  Andrew  S.  £art.     Rear-Adra. 

Hamond,  H.  £.        Lieut,  late  let  Life  Gds. 

Hanby,  Joe.,  Esq.  lat«  War  Office  (1/.) 

Hancock,  H.  J.  B.  Ens.  late  45th  Regt.  (1/.) 

Handy,  B.  F.  Lieut.  8th  or  King's 

Hankey,  F.  A.  Capt.  Queen's  Westr.  Rifle 
Vols,  (i;.) 

Hanmer,  Wyndham  E.  Major  late  6th  Drgs. 

Hanna,  H.  B.  Lieut.  H.M.  Beng.  Staff  Corps. 

Hanwell,  Joseph         Lieut.-Gen.  (ret.)  R.A. 

Harcourt,  F.  Venables  Col.  late  Coldiu. 

G-ds.  (H.) 

Hardie,  H.  R.     Lieut.  Haddington  Mil.  Art. 

Harding,  Charles,  FRSL.  FRGS.FSS.FASL. 

Capt.  19th  Surrey  Rifle  Vols.  (1/.) 
•Harding,  Francis  Pym,  CB.         Col.  22nd 

•Hardinge,  C.  S.  ViscouifT  Lieut.-Col.  Kent 

Rifle  Vols.  (1^.) 
Hardinge,  Mon.  A.  E.  CB.  Col.  Coldm.  Qds. 
Hardwicke,  C.  PhiHp,EABLof,  FES.  Admiral 

(1/.) 
Hardy,  F.  Major  84th  Regt.  (1/.^ 

Hardy,  John  Capt.  9th  Royal  Lancers  (1/.) 
•Hare,  E.  H.  Lieut.  11th  Regt.  (1/.) 

Hare,  Hon.  Richard  Lt.-Col.  lat«  90th  Regt. 
Hare,  R.  D.  Lieut,  late  9th  Regt.  (1/.) 

Hare,  Sir  T.  Bart.  Capt.  late  2nd  Life  Gds. 
Harford,  F.  H.  Lieut.  Sco.  Fus.  Gds.  (1/.) 
Harington,  A.  S.  Capt.  32nd  L.I.  (1^.) 

Harison,  O.  Lieut.  5th  Fus. 

Harkness,  G.  Capt.  5th  Fus.  (IZ.) 

Harmar,  L).  J.,  Esq.     Standard  Bearer  Hon. 

Corps  Gent-at-Arms 
Harness,  Henry  Drury,  CB.  Col.  R.E. 

•Harnett,  Edward  Major  11th  Hus.  (II.) 

Harrington,  J.    Dep.  Purv.  late  Army  Med. 

Dep.  (1/.) 
Harrington,  R.  E.  S.  Capt.  (ret.)  32nd  Regt. 

ill.) 
Harrington,  R.  H.  Comr.  RN.  (1/.) 

Harris,  Hon.  Edward  A.  J.  CB.    Vice-Adm. 

(If) 
Harrison,  Geo.  Alex.  Capt.  (ret.)  79th  Highrs. 

Harrison,  R.  Capt.  R.E.  (1^) 

Harrison,  W.  A.     Ass.-Sur.  Hants  Mil.  Art. 

Hart,  Hen.  Geo.  CoU  unatt.  (1/.) 

Hartley,  James  Capt.  (ret.)  32nd  Light  Inf. 

ill.) 

Hartley,  R.  W.      Capt.  late  94th  Regt.  (IZ.) 

Hartopp,  W.  W.        Capt.  R.  Horse  Guards 

Harty,  Jos.  Mark  Col.  (ret.)  88rd  Regt.  (II.) 

Harvey,  Chas.  Elwin  Capt.  R.E. 

Harvey,  C.  Lacon       Capt.9l8t  Highrs.  (1^) 

•Harwood,  Ed.     Major  2nd  Som.  Mil.  (II.) 

Harwood,  J.  A.  P.  K.  Lieut.  18th  Light  Inf. 

(K.) 

Lieut.  R.E.  (II.) 
.  a.  F.  CB.  Rear.-Adm.  Com.- 
iflc 

rhomas,  KCB.  Admiral 

KD    Col.  2nd  K.O.  Stafi*.  MU. 

Vice-Adm.  (1/.) 


Hatton,  E.  H.  F.     Capt.  late  NorthkmptoD 

Mil.  (1/.) 
Hatton,  ViJlierg  Latouche      Licut.-Col.  kte 

Gren.  Gds.  (ll.) 
Haugliton,  J.  Capt.  R.A.  (U) 

Havelock,  iSir  Henry,  Barf.  CB.  ©  C  Brev. 

Licut.-Col.  unatt.  Asst.  Quar.-Master-Gcn. 

Canada  (1^.) 
Hawes,  G.  H.         Licut.-Col  9th  Regt  {\l) 
Hawkins,  F.  K.  Commr.  R.K.  (UJ 

Hawkins,  H.  C.  Capt.  B.K. 

Hawkins,  Major  R.         Capt.  Queen's  West. 

Rifle  Vols.  (1^.) 
Hawkshaw,  John  Lt.-Col.  Eng.  and  Bailiray 

Volunteer  StajQT  Corps  (1/.) 
Hawley,  W.  H.  Major  14th  R^  (U) 

Hay,  Lord  Arthur  Col.  late  Gren.  Gds. 

Hay,  C.  C.  Lt.-Gen.  Col.  58th  Regt  (U) 
Hay,  Hon.  C.  R.  Lt.-Col.  (ret)  Sco.  Fus.  Gd*. 
Hay,  H.  M.  Drummond  Lt.-Col.  Commt  E. 

Perth  Rifles 
Hay,  Bf.  Hon.  Lobd  John,  CB.  MP.  Cipt. 

R.N.  (ll) 
•Haye8,JohnMontague,CB.  Capt  R.N.(U) 
Hayne,  Rich.         Capt.  late  h.p.  R.S.C.  (li^j 
Hayward,  H.  B.  Capt.  45th  Regt.  (It) 

Heath,  Edwin  Lieut,  h.p.  88th  Regt 

Heath,  Leopold  G.  CB.  Capt.  R.N.  Commo. 

and  Sen.  Officer  Indian  Ocean   (1/.) 
Heathcote,  C.  T.     Capt.  Bomb.  Staff  Carps 

(ll.) 
Heathcote,  Eustace    Major  Hants  Mil.  (1^ 
Heathcote,  J.  A.   Commr.  lat«  H.M.  Indian 

Navy  (U.) 
Heathorn,  T.  B.  Capt.  h.  p.  RA..  {ID 

Hely,  G.  C.  S.  Capt.  late  86th  Regt  (lU 
Hemans,  G.  W.  Lt.-Col.  Eng.  and  Rail  Vol. 

Stafl*  Corps  (1^.) 
Hemmans,  Thos.  Hinton  Lt-Col.  (ret) 

78th  Highs. 
Henderson,  E.  Y.  W.        Lt.-Col.  R.E.  (U) 
Henderson,  Joseph    Comet  12th  Roy.  Lan-*. 

("■) 

Ilcnderson,  W.  Major-Gen.  (ret)  RA- 

Heneage,  C.  W.  f^.C.  Major  8th  Huss.  (Ul 
Henneil,  S.  Col.  (ret.)  Bombay  Army  (U) 
Henningen,  Sir  R.  Capt.  late'Field  Train 
Hennis,  W.  H.  Lieut.  8th  or  King's 

Henry,  G.  C.  Lieut-Col.  h.p.  R.  Artillay 
Hepburn,  Henry  P.  Col.  Sco.  Fiw.  Gds.  (U) 
Herbert,  Arthur  James,  CB.  Col.  unatt  (U) 
Herbert,  C.  J.  Capt  (ret)  Oren.  Gds.  (It) 
Herbert,  H.  A.  Capt.  (ret)  Coldm.  Gds.  (U) 
Herbert,  J.  B.,  Esq.  late  Mil  Set 

Herbert,  Hon.  Percy  E.  CB.  Col 

h.p.  82nd  Regt.  MP. 
Herbert,  R.  W.  H.  Comm.  BX 

Herbert,  Hon.  W.  H.  Major  84th  Regt  (U) 
Hewett,  W.  N.  ^.C  Capt  B-N.  a') 

Heyland,  A.  H.  Lieut,  (ret.)  66th  Regt  (U) 
Heyland,  H.  Midshipman  B.N.  (U) 

Hey  thuysen,  Geo.  Van         Lieut.  14th  Begt 

Heywood,  J.  M.  Capt.  B,E.  Benffil 

Heywood,  Wm.  Capt.  (ret.)  14th  Regt  (U) 
Hibbert,  J.  Nembhard  Major  late  97thE«gt- 
Hichens,  Wm.  Capt  BJE.  W 
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Hiflgini,  T.  Qordon  Lieut.-Gen.   Col. 

Oommt.  B.A.  (11.) 
Higgins,  W.  F.  Esq.     late  Clerk  in  Colonial 

and  WarDcpts.  Capt.  Queen'i  Westr.  Rifle 

Tola.  (1^.) 
Higffinson,  Gt.  W.  A.     CoL  Gren.  Gds.  (11.) 
fiight,  Edward  Lieut.  R.N.R.  (1^.) 

Hildyard,  Robert  C.  T.        Lieut  R.E.  (1^) 
Hill,  Edward  Rowley  Major-Gen.  (1/.) 

Hill,  Son.  Geoffroy,  R.  C.    Capt.  (ret.)  R.H. 

Gds. 
Hill,  Geo.  Stareley         Lieut.-Col.  N.  Salop 

Yeo.  Car. 
Hill,  Henry      Capt.  and  Adj.  Cheshire  Yeo. 

Hill,  John  Major-Gen.  R.A. 

Hill,  John  Thomas  Mcgor-Gcneral 

Hill,  Pascoe  G.  Chaplain  R.N. 

Hill,  Stephen  J.  CB.         Col.  Governor  and 

Commr.-in-Chief,  Antigua  and  Leeward 

Islandfl 
Hill,  W.  Lt.-CoL  2nd  W.I.R.  (1/.) 

Hime,  H.  W.  L.  Lieut.  R.A.  (1/.) 

^Hinohingbrook,  Viscount       Capt.  Gh^n. 

Gds. 
Hind,  Charles  Col.  6th  W.  York  MU. 

Hinde,  John,  CB.  Major-Gen.  (ret.  f.p.)  8th 

or  King's  (1^) 
Hinton,  F.  Major  1st  Dorset  Art.  Vols. 

Hire,  Henry  W.  Capt.  R.N.  (1/.) 

Hirst,  R.  A.  H.       Major  late  W.  Essex  Mil. 

{11.  If.) 
Hitchcock,  H.  J.  Capt.  24th  Regt.  (1/.) 

Hobart,  Hon.  H.  M.  Capt  103rd  Royal 

Bomb.  Fu8. 
Hodge,  De  Burgho  E.        Capt.  (ret.)   12th 

Royal  Lancers  (1/.) 
Hodgson,  Geo.  E.        Capt.  44th  Regt.  (11.) 
Hodgson,  W.  C.  Col.  79th  Highlanders  (11.) 
Hogarth,  Joseph  Capt.  43rd  Lt.  Inf. 

Hogg,  J.  M'Naghten      Lt.-Col.  late  Ist  Life 

Gds.  MP.  (1^) 
Hogge,  C.  Neville  Lt.-Col.  Gren.  Gds. 

Holbume,  Sir  Thos.  Wm.  Bart.  Comm.  R.N. 

(1/.) 
Holcombe,  F.  Major  (ret.)  R.A. 

Holden,  Henry     Lieut.-CoL  late  13th  Light 

Drgi.  (1/.) 
Hollist,  E.  O.  Lieut  R.A.  (11.) 

Holmes,  H.  R.  Lieut  R.N.  (11.) 

Holmes,  W.  H.  M.  Capt.  bite  R.  Lond.  MiL 
Holmesdale,  Viscount,  MP.  Capt  late 

Coldm.  Gds.  (11.) 
Holroyd,  Geo.  8.  Capt  73rd  Regt.  (1/.) 

Holt,  Alfred    Capt.  21st  R.  N.  B.  Fus.  (1/.) 
Home,  D.  M.  Lieut.  R.  H.  Gds.  (1/.) 

Home,  R.  H.    Lieut,  (ret.)  13th  Lt.  Inf.  (1/.) 
Home,  Robert  Cap.  R.E. 

Home,  Men.  W.S.  D.Capt.  Gh-en.  Gds.  (1^ 
Hood,  Hon.  A.  Nelson  M%jor-Gen. 

Hood,  F.  W.  ViBOOUNT     Lt-Col.  (ret)  Gr. 

Gds.  (11.) 
Hood,  J.  Fhipps,  Esq.     late  Registrar  Vice- 
Admiral^  Court,  Halifax 
Hood,  W.  C.        Lieut.  2nd  Queen's  Royals 
Hood,  W.  H.  Commr.  BLN. 

Hooke,  H.  H.  Capt  45th  Regt  (1/.) 


Hope,  Chas.  Wni. 
Hope,  Fras. 


Capt.  R.N.  (1/.) 
Capt.  late  R.A.  (if.) 


Hope,  Fred.  ;    Major-Gkn< 

Hope,  H.  P.,  Esq.  late  Mate  R.N.  (II.) 

Hope,  H.  W.  Capt.  (ret.)  Gren.  Gds. 

•Hope,  John  E.  Lt.-Col.  R  JL.  (11.) 

Hopkins,  J.  O.  Capt.  R.N.  (1/.) 

Hopkinson,  C.  Esq.  Army  Agent 

Hore,  E.  G.  Capt.  R.N.  (11.) 

•Home,  E.  G.  Capt  25tli  Regt.  Miyor 

of  Brigade,  2nd  Brigade,  Malta  (11.) 
Homer,  John  Capt.  late  55th  Regt. 

Horsford,  Sir  Alfred  H.  KCB.  Brig.- 

General  Comg.  3rd  Brigade  Aldershot  (1/.) 
•Hort,  J.  J.  Col.  44th  Regt  kU) 

Morton,  George  W.  Col.  late  7th  Drag.  Gds. 

(1/.) 
Horton,  William  Capt.  R.N.  (11.) 

Hoseason,  J.  C.  Captain  R.N.  (1/.) 

Hoste,  Sir  William,  Bart.  Rear-Adml. 

Hotham,  Beaumont  Lobd,  MP.  Gen. 

President  of  the  Instltntion 
Hotham,  B.  W.        Capt.  late  Gr.  Gds.  (II.) 
Hotham,  Charles  F.  Capt.  h.N.  (1/.) 

Howard  de  Walden,    C.  A.   Lord,  GCB. 

Capt  h.p.  8th  Foot 
Howe,  Eabl       Lt-Col.  Leicester  Yeo.  (II.) 
Hovres,  Geo.  Capt.  R.N.  (II.) 

♦Hozier,  H.  M.  Lieut.  2nd  Life  Gds. 

Topo.  Staff  (II.) 
Hozier,  John  WaUace      Lieut  2nd  R.  N.  B. 

Drags.  (II.) 
Hudson,  John  Capt.  R.N. 

Huggins,  John         Capt.  20th  Middlesex  R^ 

Vols.  (II.) 
Hughes,  C.  A.  Lieut.  2nd  Life  Gds. 

Hughes,  Charles  Col.  (ret.)  24th  Regt. 

Hughes,  J.  W.        Capt  (ret.)  8th  or  King's 
Hughes,  T.  de  Bashall        Lieut  (ret.)  Cape 

M.  Rifles 
Hughes,  Waller  P.  Lieut.  Coldm.  Gds. 

Hughes,  W.  J.  M.  Capt.  late  1st  Drag. 

Gds.  (II.) 
Hume,  Henry,  CB.      Col.  (ret.)  Gren.  Gds. 

(II.) 
Humfrey,  Blake  T.         Lieut.  8th  or  King's 
Hunt,  H.  B.  Navigt.  Lieut.  R.N.  (II.) 

Hunter,  Edvrard       Major  (ret.)  62nd  Rest. 

Hunter,  G.  W.  E.        Lieut.  3rd  Hubs.  (II.) 
Hunter,  T.  MD.  Deputy  Insp.-Gen.  of 

Hospitals 
Hunter,  T.  R.  Lieut.  H.M.  Indian  Nayy  (II.) 
Hurst,  W.  B.  Lieut.  R.E.  (II.) 

Hutchinson,  A.  J.      Ensign  23rd  R.  W.  Fuf . 

(II.) 
Hutchinson,  C.  H.  Col.  R.A.  Madras 

Hutchinson,  C.    S.  Lieut.-Col.   R.E. 

(II.) 
Hutchinson,  Hon.  H.  Hely         Col.  late  6th 

Drap.  (II.) 
Hutchmson,  John      Lt.-Col.  8th  Lan.  Vols. 

(II.) 
Hutchinson,  W.  Nelson       Lieut.-Gen.  Col. 

33rd  Regt  (II.) 
Hutchinson,  H.  McL.     Lt.  14th  Regt.  (II.) 
Hutton,  C.  W.  Capt.  69th  Regt.  (II.) 
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HutWn, T.Bruce    Maj.  (ret.)  Ist  W.I.i^gt. 

Hybert,  Thomas  Lieut.  H.N.R.  (1/.) 

Hyde,  G.  Hooton       Majop-Gcn.  (ret.)  K.A. 

IBBETSON,  Clias.  Parke  Lt.-Col.  h.p.  89th 

Rogt. 
Ind,  F.  J.  N.     Major  (ret.)  87th  R«gt.  (1/.) 
•Incall,  W.  L.,  CB.  Col.  62nd  Regt. 

Inglefield,  E.  A.  CaptaiuK-N.  (1^.) 

Ingleficld,  S.  H.  S.    Lt.-Col.  (rot.  h.p.)  R.A. 

(1/.) 
Ingles,  W.  L.  Capt.  16th  Regt.  (II.) 

Inglis,  C.  D.  Comr.  R.N.  (1/.) 

IngUs,  John  l^ieut.  R.N.  (1/.) 

IngliB  Tho8.      Lieut.-CoL  Royal  Engi-s.  (1/.) 
Inghs,  Wm.  CB.  Col.  iinatt.  {11.) 

Ingram,  Aug.  H.  Capt.  R.N.  (1/.) 

Irby,  J.  J.  C.  Capt.  Adj.  Cliehea  Hosp.  (1/.) 
Irby,  L.  H.  L.  Major  74th  Highrs.  (1/.) 

iBacke,  Rob.  J".         Capt.  7l8t  Ilighd.  Light 

Inf. 
lyes,  C.  R.  St.  J.  Capt.  R.  H.  Gds. 

Ives,  G.  M.        Lieut,  late  Coldm.  Gda.  (1/.) 

JACKSON,F.G.  Capt.21?tR.N.B.Fus.(l/.) 
Jackson,  J.  II.  Ens.  UOtli  L.I.  (1/.) 

Jackson,  J.  M.  Commr.  R.N . 

Jackson,  Randlo  Capt.  8th  Huss.  (1/.) 

Jacob,  Geo.  Thompson  Capt.  bte  4th 

Drag.  Gds.  (IL) 
Jacobs,  M.  H.  Ens.  Hon.  Art.  Co.  (1/.) 

James,  Edra.  R.  Capt.  R.E.  (1/.) 

James,  ^ir Henry  FRS.    Colonel  R.E.  Direc- 
tor Topographical  Dept. 
James,  J.  W.  Commr.  R.N.  (1/.) 

James,  T.    Lt-Col.  (ret.)  Indian  Army  (1/.) 
Jarrett,  C.  B.  Cant,  (ret.)  Gren.  Gds. 

Jay,  Jno.  Livingstone,  Esq.  late  Sec.  to 

Governor  Greenwich  Hospital  (1/.) 
Jay,  W.  C.  Capt.  Hon.  Art.  Compy.  (1/.) 
Jebb,  Fredk.  W.  Major  67th  Regt.  (1^) 
Jefferies,  Edmd.  R.  CB.  Col.  6th  Dep.  Bn. 
Jcfferis,  John  Lieut,  (ret.)  Madras  Art.  (H.) 
Jefierson,  R.      Capt.  Paym.  h.p.  Ceylon  Regt. 

(1^) 
Jekyll,  E.  Capt.  late  Gren.  Gds.  (IZ.) 

Jennings,  T.  T.  Paymaster  R.N.  (1/.) 

Jephson,  J.  H.,  UJ).    late  Asst.-Surg.  49th 

Jerrard,  F.  B.  J.  Lieut.  8th  or  lung  s 

Jervis,  E.  S.         Capt .  106Ui  Bora.  Light  Inf. 

Jervis,  H.  J.  W.  Major  R.A. 

Jervis,  W.  S.  Capt.  lOlst  Roy.  Beng.  Fua.  (II.) 
Jervois,  E.  S.   Capt.  h.p.  7th  Roy.  Fus.  {II.) 
Jervois,  W.  F.  Drummond  CB.      Col.  R.E. 
Dep.  Director  of  Works  for  Fortifications 

Jervoise,  H.  C.      Lt.-Col.  Coldm.  Gds.  (1/.) 
Jobling,  F.  C.  Lieut.  Ceylon  Rifles 

Jocelyn,  ffofi.  J.  Strange        Lieut.-Col.  late 

Sco.  Fus.  Gds.  (1/.) 
Jooelyn,  Hon.  John    Capt.  late  7th  Hubs.  (II.) 
Jocelyn,  R.  J.  O.  Ens.  8th  or  King's 

Joddrell,  F.  C.  Capt.  late  Gren.  Gds. 

Johnson,  Edm.  Geo.     Capt.  Rifle  Brig.  (I^.) 


Johnson,  W.  V.  Capt.  late 90tk  L  I. 

Johnston,  Thos.  H.  Lt.-Geu.  Coi.  87tk  R.  i. 

Fus. 
Johnston,  W.  F.  Col.  late  Greii.  Gds. 

Johnstone,  Fred.  E.  Capt.  RiS.  (1/.) 

Johnstone,  Hon.  H.  Butler  Migor, 

Scottish  Borderers  Mil.  (I^) 
JoUiffe,iro».  HyltonHedworth,MP.    Capt. 

N.  Som.  Yeo.  Cav.  late  Coldm.  Gds. 
Jones,  Alfred  S.  ©.C  Major  13th  L.L  (U) 
Jones,  D.  G.  Lieut.  R.E.  (XL) 

Jones,  Douglas  F.  Lieut.  B.A. 

♦Jones,  E.  M.     Capt.  20th  Regt.  Adj.  RoTal 

Staff  College  (H.) 
Jones,   George         Capt.  late  Mont^omen 

MU. 
Jones,  Inigo  W.  Col.  late  muUt, 

Lieut.-Col.  Som.  Rifle  Volunteers 
Jones,  John  Lieut.  8th  or  King'i 

Jones,  Sir  John,  KCB.      Col.  I.F.O.  liver- 
pool 
Jones,  Sir  Lewis  T.  KCB.     Vicc-Adm.  (1/.) 
Jones,  Loflus  F.  Commr.  RJf.  (li) 

Jones,  Wm.  Capt.  likte  I4th  Hum. 

Jopp,  A.  A.  Lieut.  R.E.  (11) 

KAIN,  Geo.  James,  Capt.  Ist  Middx.  Eng. 

Volrs.  (i;.) 
Kaye,  Wilkinson  Lister  Capt.  h.p.  Ri- 

Keane,  G.  M.       Lt.-Col.  (ret.)  2nd  Queen's 

(1/.) 
Keane,  Mon.  H.  F.  Col.  Dep.  Adj.-Gen. 

Royal  Engrs. 
Kearney,  Chas.       Lieut-Col.  late  2nd  Drag. 

Gds. 
Keate,  R.  W.  Esq.      Gov.  of  Trinidad  (R) 
Keating,  James  Singer  Lieut.-Col.  late  Eifl« 

Brigade  (11.) 
Kebbel,  W.  H.         Capt.  Roy.  Arsenal  Riflt* 

Vols. 
Keirle,  R.       Capt.  Ist  Middlesex  Art.  VoL«. 

(11.) 
Keith,  W.  Capt.  R.E.  (1/.) 

Kellett,  Henry,  CB.  Bear-Admiral 

Kelly,  J.  L.  Capt.  62nd  Regt.  (U) 

Kelly,  Sir  R.  D.  KCB.  Col.  (ret.  h.p.)  34th 

Regt.  (11.) 
Kelly,  Rd.  S.  Capt.  h.p.  R.S.  Corp 

Kelly,  W.  D.     Lieut,  late  Roscommon  Mil. 
Kelsall,  Henry  Capt,  I6th Regt  (1/) 

Kenah,  Sir  Thomas  KCB.      Gen.  CoL  63ni 

Regt. 
Kennard,  E.  II.  Capt.  8th  Huss.  (1/.) 

Kennedy,  G.  M.  Lieut.  R.A.  (1/.) 

•Kemiedy,  G.  R.  H.  Col.  B.A.  (U) 

Kennedy,  J.  J.  Lieut.  10th  Regt. 

Kennedv,  J.  P.  Bt.  Lt.-Col.  h.p.  42ndRoT»l 

Highlrs.  (1/.) 
Keppel,  Hon.  Sir  H.  KCB.        Vice-Adm. 

(ll) 
Kerr,  Ix)RD  Mark,  CB.    Col.  (ret.  h.p.)  IStli 

Lt.  Inf. 
Kerr,  Loed  Ralph  D.  Capt.  10th  Huts.  (1/.) 
Kerr,  Robert  Dundas  C^t.  R-E.  (1/) 

Key,  Geo.  Wm.  Maj.-Gen.  unatt. 

Keves,  C.  P.CB.    H.M.  Madnw  Staff  Corps 

C^ommandant  let  Punjab  Infantry  (It) 
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lerwonh,  J.  W.        Capt.  48th  Em.  (1/.) 
Odd,  John  M.     Lt.-Col.  late  87th  Boyal  I. 

Fua. 
Cidston,  A.  F.  Lieut  42nd  Boy.  Highn.  (11) 
Cilooursie,  YiscouKX.  late  Lieut.  K.N.  (1^) 
ling,  Edw.  B.  Col.  late  d6th  Begt 

iine,  George  Major-Gteneral  (ret.  f.p.) 

13th  Lt.  Inf. 
ving,  Geo.  S.  MD.         Surg.  h.p.  late  96th 

Regl.(U) 
ling,  Oeo.  St.  Tinoent,  CB.  Vice-Adm.  (11.) 
Cing,  H.  J.         Major  (ret.)  8rd  Buffs.  (II.) 
Cing,  John  B.  Capt.  Boy.  Art. 

Cing,  J.  Hjnde  CoL  Gren.  Gds.  (1/.) 

ung,  W.  G.  N.  Capt.  R.N.  (11.) 

Citiffpcote,  R.  N.  F.  CB.  MP.     Lt-Col.  late 

Scot  Fusilier  Guards 
Hncscon,  A.  B.  Commr.  R.N. 

Ciulocb,  Alex.  Capt.  late  Qren.  Gds. 

Cirby,  Chaa.  F.     Maj.  and  Adj.  7th  Midlx. 

Rifle  Vols.  (11.) 
lirhj,  W.  H.    Col.  94th  Regt.  Dep.-A(^ut- 

General,  Bombay  (1/.) 
>Kirk,  James  B.        Major  89th  Regt.  (11.) 
^Kirldand.  J.  A.  Vesey  Col.  5th  Fus. 

iirkwall,G.W.H.ViflCOTmT  Capt  Bucking- 
ham Yco.  Cay.  late  Capt.  Sco.  Pus.  GWs. 
S[itchen»  Edw.         Capt.  late  Hon.  Art.  Co. 
^Kitchener,  H.  Lieut.  6th  Regt.  (1/.) 

^ight,  H.  S.  Capt.  19th  Re^.  (12.) 

»£nobel,  Wm.  Roberts     Capt.  Essex  Rifles 

KnoUys,  Sir  W.  T.  KCB.  General  Col.  62nd 

Regt.  (12.) 
»Knollys,  W.  W.  Capt  93rd  Higlildrs.  (11.) 
Bowles,  C.  B.  Lieut.  67th  Regt.  (U.) 

Knox,  G.  W.  Lt-CoL  Sco.  Fus.  Gds. 

*Knox,  Richard  Col.  18!h  Hussars 

Knox,  T.  E.  CB.  Col.  9th  Regt.  (11.) 

Kyd,  Hugh  M.  Col.  (ret.)  Mad.  Army  (11.) 

LACON,  W.  Stirling,  Esq.  late  H.  E.  I.  C.  S. 
(12.) 

Lacy,  G.  de  Lacy  Capt.  (ret.)  6l8t  Regt. 
(11.) 

Lacy,  T.  E.  Col.  Major  and  Superin- 

tendent of  Studies      Roy.  Mil.  Col.  (12.) 

Laing,  E.  W.  Lieut  56th  Rest.  (12.) 

Laing,  JoSeph  .  Lieut.  14th  Regt. 

Lake,  H.  Atwell,  CB.  Col.  unatt  Com- 

missioner of  Police,  Dublin 

Lamb,  Wm.  Wentworth  Capt.  (ret.)  7th 
Dragoon  Qds, 

Lambert,  P.  W.  Lieut-CoL  H.M.  Beng. 
Army  (12.) 

Lambert,  Sir  George  Robert  GCB.     Adm. 

Lambert,  John  Arthur  Major-Gen.  late 
Gren.  Gds.  (12.) 

Lambert,  R.  Capt.  late  43rd  Lt.  Inf 

•Lambert,  Rowley  Cftpt  R.N.  (12.) 

Lambton,  Arthur     Lieut.-Col.  Coldm.  Gds. 

Lambton,  Francis  Lt.-CoL  Sco.  Fus.  Gds. 
(12.) 

Lamert,  Geo.  F.  Capt  Paym.  late  80th 
Begt  (12.) 

Lament,  Jamea  Dep.-Lieut  Bute 

Lamotte,  C.  W.  Lt.-Col.  late  Unatt. 


•Lamprey,  Jones,  MB.        Surg.  67th  Regt. 

(II) 
Lane,  C.  L.    Lieut,  (ret)  7th  Roy.  Fus.(12.) 
Lane,  Fred.  Wm.         Capt.  late  67th  Regt. 
Lane,  H.  J.  Bagot    Lieut.-Col.  (ret)  Coldm 

Gds.  (12.) 
•Lane,  J.  Theophilus,  CB.    Mfy.-Gen.  (ret) 

Beng.  Army 
Lane,  J.  V.         Aset.-Surg.  4th  King's  Own 
Langford,  Hercules  E.  Lobd     Lieut.  Gren. 

Gds. 
Langley,  G.  C.  Major-Gen.  R.  M.  L.  I. 


rfvngley,  G.  C. 
(12.) 


Lasoellcs,  Hon.  E.  W.  MP.       Maj.  hite  Ist 

W.  York  Mil. 
Lascelles,  U.  U.  Viscount         Lieut.  Gren. 

Gds. 
Latoward,  John    Capt.  late  2nd  Drag.  Gds. 
Latour,  W.  Young      Capt.  Gren.  GWs.  (12.) 
Laurie,  J.  D.  Capt.  34th  Regt.  (12.) 

Laurie,  J.W.  Lt-Col.  Inspecting  Field  Officer 

of  Militia  and  Volunteers,  Nora  Scotia 
Larerton,  F.  E.         Lieut,  (ret.)  14th  Regt. 

(ll-l    . 
Law,  E.  D.  Lieut  R.N.  (12.) 

Law,  Son.  H.  S.  Capt.  late  28th  Regt.  (12.) 
Law,  Robert  K.  H.       Major-Gen.  Col.  2nd 

W.  I.  Regt.  (12.) 
Lawley,  Hon.  R.  N.     Lieut.  York  Hussars, 

late  Capt  2nd  Life  Gds. 
Lawlor,  D.  A  S.      Lieut.  13th  Lt.  Inf  (12.) 
LawreU,  Digby  H.         Maj.  hite  64th  Regt. 
Lawrence,  Sir  Geo.  St.  Patrick,  KCSI.  CB. 

Lieut.-Gen.(ret)  H.M.  Beng.  S.  Corps(12.) 
Lawrence,  H.  J.  H.  Surg.  Gr.  Gds. 

Lawrenson,  John  Maj.-Gen.  CoL  8th 

Hussars 
Laws,  M.  R.  S.  Lieut  62nd  Regt.  (12.) 

•Layard,B.V.  Lieut  3rd  W.  L  Regt  (12.) 
Layard,  W.  T.  Colonel  Ceylon  Ri2es(12.) 
Leach,  Edm.  Capt.  50th  Regt  (12.) 

Leahey,  Arthur  Maj.  Roy.  Engineers  (12.S 
Leake,  Robert  Martin  Lt.-Gen.  (12.) 

LeHisk,  J.  G.  MB.  Staff  Asst.-Surg.  (12.) 
Leather,  John  Towlerton  Capt.  2nd 

Dorset  Artillery  Volunteers  (12.) 
Le  Blanc,  T.  E.  Capt  Ute  37th  Regt. 

Le  Cooq,  H.  Capt  R.  A.  Bombay  (12.) 

•Le  Couteur,  J.      Col.  Jersey  Mil.  ADO.  to 

the  Queen  (12.) 
Le  Couteur,  J.  H.  Lt-Col.  Coldm.  Gds.  (12.) 
Lee,  J.  E.  Lieut  55th  Regt.  (12.) 

Lee- Jortin,  Henry  W.         Lt.  late  2nd  Life 

Gds.  (XI.) 
Leeke,  Sir  H.  J.  Bt.  KCB.  KH.  Adm. 

Leeman,  Joseph  Lieut.  B.  N.  S.  (12.) 

Leeeon,  R.  J.  P.  Capt  34th  Regt.  (12.) 

Lefrov,  J.  Henry,  FRS.  Brig.-G^cn. 

R.A.  President  Ordnance  Select  Com.  (12.) 
Le  Geyt  W.  F.  Esq.  Mil.  Storekeeper  (12.) 
Legge,  Hon.  Edw.  H.       Lieut.-CoL  Coldm. 

oSs.  (12.) 
Legge,  Hon.  C.  G.      Lieut  Rifle  Brig.  (12.) 
Legge,  Compton  Lieut.  Oxford 

m  01) 
Legge,  Hon.  HMM»ge  Cftpt*  Coldm.  Odt.  (12.) 
Legge,  W.  D.  Capt.  5th  Fiw. 
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Lc^et,  B.  A.      Capt.  69th  Begt  Major  of 

Brigade,  Colchetter  (12.) 
Lctfh,  George  Cornwall         Mi^.  2nA  Bojal 

Cheshire  Mil.  M.P.  (IZ.) 
Le  Ghrioe,  Frederick    Lieut.  Roy.  Arf.  (11.) 
Leigh,  LoBj>  Lord  Lieut.  Warwickshire 

Le  Mesuner,  A.  A.  Capt.  I4th  Segt.  [11.) 
Lempriere,  A.  K.  Capt.  R.E.  (If.) 

Lempriere,  George  R.  Capt.  R.E.  (1/.) 

Lempriere,  Henry  Major  (ret.)  R.A.  (11.) 
Lempriere,  H.  R.  Lieut.  67th  Regl.  (11.) 
Lennard,  T.  G.  B.  Lieut.  70th  Regt.  (1/.) 
•Lenon,  John  F.  Lieut.  R.N. 

Leonard,  Peter.  MD.  Insp.-Gen.  of 

Heaps,  and  Fleets  (1/.) 
Le  Patourel,  Hy.     Lieut.  South  Glouc.  Mil. 
Capt.  12th  Roy.  Lancers 
Col.  (ret.  h.p.)  40th  Regt. 
Capt.  71st  High.  L.  I. 


Le  Qucsne,  J.  C. 
Leslie,  Arthur 
Leslie,  John  H. 

(i;.) 

Jjeslie,  Thomas 
Lester,  C.  S. 


Capt.  (ret)  R.  H.  Gds.  (IZ.) 

Surgeon  R.N. 

Lerett,  Theophilus  J.     Lieut.  Stafford  Yeo. 

Cav.  late  Capt.  Ist  Life  Gtda, 
Leringe,  Sir  Richd.  Bart.  Lt.-CoL 

late  Westmeath  Rifles  (U.) 
Lewes,  W.  L.  Capt.  48th  Regt. 

Lewis,  Adolphus  J.  Lieut.  Hon.  Art. 

Company 
Lewis,  Charles  Algernon       Maj.-Gen.  (II.) 
Lewis,  F.  W.  Lieut.  R.N.  (1/.) 

Lewis,  G.  O.  Capt.  (ret.)  7th  Roy.  Fus.  (11.) 


Lewis,  H.  F.  P. 

Jjewis,  John  Edw, 
Lewis,  J.  Owen 
Lewis,  Rohert 
Lewis,  T.  E. 
Nayy  (11.) 
Leyland,T.  N. 
Leyland,  T. 


Lieut.  R.A.  (1^.) 

Lt.-Col.  (ret.)  68th  Rt. 

Lt.-Col.  late  87th  Regt. 

Capt.  71st  High.  Lt.  Inf. 

Lieut,  late  H.  M.  Indian 


Capt.  late  2nd  Drags. 

^ Capt.  Denbigh  Yeo.  Cav. 

iate  Lieut.  2nd  Life  Gds. 

liiddell.  Sir  John,  MD.  KCB.  Dir.-G^n. 
Nav.  Med.  Dept.  (1/.) 

Liddon,  Matthew  Lieut.  8th  or  King's 

Li^ertwood,  T.  MB.      Surg.  8th  Huss.  (ll) 

LiUie,  Sir  John  Soott  Lt.-Col.  late 

Gren.  Gds.  (11.) 

Lindsay,  Sir  Alex.  KCB.  Gen.  Col. 

Com.  R.  A.  Bengal  (U.) 

Lindsay,  Eon.  C.  H.  MP.  Lieut.-Col.  11th 
Middlz.  Rifle  Vols,  kte  Lieut.-Col.  Gren. 
Gds.  (11.) 

Lindsay,  G.  H.,  Esq.  late  Capt. 

•Lindsay,  Henry  Gore  Lt.-Col.  Breck- 

nock Rifle  Vols,  late  Capt.  Rifle  Bri^ntde 

Lindsay,  Mon.  James  Maj.-Gen.  late  Gren. 
Gds.  Comg.  Division  of  Guards  (2^.) 

Lindsay,  Robert  J.  Lloyd  W.  C  MP.  Lieut.- 
Col.  Hon.  Art.  Co.  iate  Lieut.-Col.  Soots 
Fus.  Gds.  (11.) 

Linton,  J.  K,    Master  (ret .)  Indian  Navy  (1 1.) 

Listowell,  Eabl  of  Capt.  late  Sco.  Fus.  Gds. 

Litchfield,  E.F.  Capt.  H.  M.  5th  Bene. 

N.L  (11.) 

Litchford,  E.  B.   Lieut,  kte  48th  Beng.  3f.I. 

Iiittledale,JBdward  Major  late  let  Roy.  Drags. 

Lloyd,  C.  W.  Lieut.  16th  Regt.  (U) 


Lieat.Sm.Art.(U) 
Capt.  S5>tii  ADJ.  Stuet 

Staff-Siirg.H.K. 


Lloyd,  Frmnoii  T. 
•Lloyd.  Thomas 

Regt. 
Lloyd^  William,  MD. 

Indian  Army 
Lloyd,  fier.W.V.  MA.  FRGS.    KavslIiMt 

R.N.  (11.) 
Loch,  Geo.  Capt.  late  Duke  of  Lhmm- 

ter's  Yeo.  Car, 
Lochner,  Christopher  P.  Capt.  SGth  ICiddlx. 

Rifle  Vols.  (11.) 
•Lock,  A.  C.  Knox    Lt.-Col.  50th  Regt(U) 
Lock,  F.  E.  Major  15th  Beet 

Lock,  H.  Capt.    108th  Mad.  Inf.  (U.) 

Lockhart,  Arch.  IngUs,  CB.  CoL  (ret 

h.p.)  92nd  Highs. 
Lockhart,  W.  E.      Capt.  74th  Wishn.  Dep. 

Asst.  Adj.-Gen.  Aldershot  (1/.) 
Locock,  Herbert  Capt.  Roy.  Eng.  (1/) 

Lodder,  Henry  CoU.  Lt.-CoL  Ute  474 

Regt.  (1^.) 
Lodge,  W.  R.  Capt.  (ret)  Indin 

Army  (1/.) 
Locan,  T.  G.,  MD.,  CB.       Director-Gen.  of 

the  Army  Medical  Deputment  (12.) 
Logic,  Cosmo  Gordon,  MD.         Surg.-Mijer 

R.  H.  Gds.  (IL) 
•Lombard,  G.  C.  S.  Capt  and  Adj.  Gril  Ser 

vice  Vols.  (IZ.) 
Long,  Chas.  P.         Major  13th  Lt.  M  (11) 
Longden,  Henry  Errington,  CB.     Col  (wt 

h.p.)  10th  Regt.  Adj.-Gen.  Bengal  (U) 
Longfield,  F.  Capt.  8th  or  KmgV  W 

Longford,  The  Eabl  of,  KCB.      CoL  unstt. 

Under  Secretary  of  State  for  War 
Longmore,  Thos.  CB.       Dep.  Insp.-Gen.  d 

Hosps.  and  Prof.  Army  Med.  School  it 

Netley  (11.) 
liOTame,Sir  Lambton,  Bart.       Comr.  RX. 

(11.) 
Loring,  Wm.  CB.  RcM>Adm.  (U) 

LovelC  John  Williamson,  CB.      Lieut-CoL 

Commg.  R.E.  China  and  Hong  Kong  (U) 
Low,  Alex.  CB.  CoL  (ret.)4th  Light  Ih»g». 
Low,  Sir  John,  KCB.  Gen.  HX 

Madras  Army  (1/.) 
Lowe,  A. 

•Lowe,  E.  W.  D.  CB. 
Lowe,  R.  H.  C.  D. 
Lowe,  W.  D. 
•Lowry,  R.  Wm. 
Lowther,  H.  MP. 

and  Cumberland  Yeomanry  Cavalir  (1^) 
Luard,  C.  E.  Oapt  Ri.  (U) 

Luard,  John         Lieut-CoL  late  SOth  Ee|t 
Luard,  John  CB.  Lieut-Gen.  (ret) 

Madras  Army  (11.) 
Luard,  R.  G.  A.  Cobnel  h.p.  late  a2nd 

Hegt.  (IZ.) 
Lucan.  G.  E.  Eabl  of,  KCB.  Gen.  CoL 

1st  Life  Gds. 
Lucas,  W.  Dep.  I.  G^en.  Roy.  MiL  Asylum. 

Chelsea  (11.) 
Ludlow,  John    '      M%j.-Gen.  (ret)  Ben;- 

Army  (11.) 
Lumsden,H.W.    Capt.  B.  A.  Mad»i  (1/.) 
Lushington,  Sir  Stephen,  KCS.  Adm.  (U.) 


Rear-Adm. 

CoL  86tii  Regt.a4 

Lt-CoL  Oren-  Gdi 

Capt  amtt. 

CoL  47thE««t 

Major  Weetmorelani 
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Imcii,  Stannton  a.  S.      Lieut.  14titi  How- 

(U.  ) 
Ljnch,  W.  W.       Major  2nd  Queen's  Major 

of  Brigade,  Chatham  (1^.) 
Lynn,  Jainee  Lt.-Col.  (ret.)  R.E. 

Lyon,  Francis  Capt.  R.A.  (1^.) 

Lywns,  D.  CB.  Col.  Unatt.  (1/.) 

MABERLY,  Wm.  Leade  Lt.-CoL 

unatt. 
Macbean,  Fred.  KH.  Lt.-CoL  late  84th 

Begt. 
McBean,  Wm.      Lieut.-Col.  (ret.)  Ist  W.  I. 

Regt.  (1/.) 
Mccawire,  E.  T.  St.  L.    ,  Major  let  Royal 

Regt.  (11.) 
McCleverty,  Wm.  A.       Lieut.-Gen.  Comm. 

the  Forces,  Madras  (1^.) 
M'Clure,  Sir  Rob.  J.  Le  M.  Kt  CB,    Rear- 

Admiral  (1/.) 
M'Coj,  T.  R.  Capt.  late  65th  Regt. 

M'Crea,  J.  D.  Capt.  R.N.  (1/.) 

McCrea,  Joseph  Surg.  R.N. 

Macdonald,  A.  J.  J.      Major  late  95th  Rest. 

(1/.) 
•McDonald,  A.  M.  Col.  7th  Rifle  Dep. 

Batt.  Winchester  (IZ.) 
McDonald.  P.  Capt.  late  48th  Middli.  Rifle 

Vols.  (U.) 
Macdonald,  N.  Captain  5th  Pus.  (II.) 

Macdonald  (of  Clanranald),  Reginald  J.  J. 

a.  Capt.  R.N.  (1/.) 

MacDonnell,  H.  J.  Lieut  12th  Regt.  (1/.) 
Macdougall,  Patrick  L.  Col.  unatt.  (1^.) 
MacOauran,  F.,  Esq.  Clerk  War  Office 

MacGregor,  Charles  M.  Lieut.  H.M.  Bengal 

Staff  Corps  (1/.) 
M'Gregor,  Sir  Duncan,  KCB.        Gen.  (II.) 
•Macgregor,  H.  G.      Lieut.  17th  Regt.  (1/.) 
M'Grigor,  Sir  Chas.  £art.         Army  Agent 
Mcllbree,  J.  D.  Insp.-Gen.  of  Hospitals 

Macintosh,  A.  Fisher  KH.      Gen.  Col.  93rd 

Highs.  (II.) 
Mackay,  H.  A.  Lieut.  Roy.  Art.  (11.) 

Mackay,  Henry  Fowler  Capt.  unatt. 

Mackenzie,  J.  D.         Capt.  (h.p.)  14th  Regt. 

(li.) 
Mackenzie,  Kennett  D.  OB.     Col.  late  92nd 

Highs.  Dep.  Adj.-G^n.,  Dublin  (II.) 
Mackenzie,  Sir  Wm.  Bart.         Dep.  Lieut. 

Rosshire  (1^.) 
McKillop,  H.  P.  Capt.  R.N.  (IZ.) 

Mackmlay,  John  Lieut  94th  Regt. 

Mackinnon,  L.  B.  Capt.  R.N.  (1/.) 

Mackinnon,  W.  A.  CB.  Staff  Surgeon-Major 
Mackinnon,  W.  0.  Capt.  3rd  Buffs  (It.) 

McLaughlin,  Edwd.  Capt.  Royal  Art.  (II.) 
Maclean,  Allan  Lieut.  1st  Royal  Drs.  (II.) 
Maclean,  A.  T.  Lieut.-Gen.  Col.  13th  Hubs. 

(in 

•Maclean,  F.  D.  Major  13th  Huss. 

Maclean,  P.  Col.  Roy.  Art. 

Maclean,  W.  0.  MD.  Dep  Insp.  Gen.  Prof. 

of  Medicine,  Fort  Pitt  (1/.) 
Macleod,  D.  Maj.-Gen.  Col.  H.M.  4th  Mad. 

Light  Cay.  (1/.) 


MaoLfod,KamuHi,Eiq.  late Lt.  Son. 4t^^. 
Maclirer,  Dayid  Lieut.  2n4  Sojgi.  MJ. Jrft) 
M'Master,  Y.  M.  A.    Surg.  MD.  I8tfh  ?^. 

(II.) 
M'Murdo,  W.M.S.  CB.        Col.  Brig.-Gen. 

Conmig.  1st  Inf.  Brig.  Curragh  AJ)0.  to 

the  Qwwt  (II.) 
McNair,  J.  A.  Fred.  Capt.    :B>oj.  Art. 

Madras  (1^) 
M'Namara,  Sir  Burton,  Kt.         Vice-Adm. 
Macuamara,  Fras.  Lt.-Col.  Clare  Mil. 

Macnamara,  F.  R.  Lieut.  93rd  Highs.  (12.) 
Macneil,  Hector  A.     Capt.  Edin.  or  Queen> 

E«et.  L.I.  Mil.  (11.) 
Macpherson,  Evan       Major  late  14th  Light 

Dragoons  (ll.) 
Macpherson,  G.  G.   Capt.  Coldm.  Gds.  (1^) 
Maoqueen,  James  D.  Capt.  unatt.  (1/.) 

Madan,  Wm.  Capt.  49th  Regt.  (II.) 

Maeill,  J.  McG.  Capt.  (ret.)  2nd  Queen's  (lU 
Mahon,  Viscount  Capt.  Gren.  Gds.  (llS 
Mainguy,  F.  B.  Capt.  R.  E.  (1^) 

Maitland,  C.  L.  B.  Col.  (ret.  h.p.)  Gren.  Gds. 
Maiendie,  Vivian  D.  Capt.  R.A.  Asst. 

Sup.  Roval  Laboratory,  Woolwich  (1^) 
•Malan,  C'  H.  Capt.  75th  Regt.  (ID 

Malcolm,  G.  A.  CB.         Lieut.-Gkneral  Col. 

105th  Madras  Light  Infantry  (ll.) 
Malcohn,  G.  J.  Ctakpt.  R.N.  (ll.) 

Malcolm,  R.  Major  (ret.  h.p.)  It.E.  Bombay 
Malcolm,  W.  Lieut.  10th  Rest. 

Malet,  C.  St.  Lo.Lt.-Col.  latie  Sco.  Fus.  Gds. 
Malet,  H.  C.  E.  Lt.-Col.  Gren.  Gds. 

Mallet,  Hugh  Capt.  late  4th  Lt.  Drags,  (l^.) 
Malthus,  Sydenham  Capt.  94th  Regt.  (1/.) 
Malton,  W.  D.         Capt.  Scottish  Borderers 

Mil.  (1/.) 
Man,  H.  Garnet        Lt.-Col.  late  54th  Regt. 

Major  London  Eng.  Vols.  (It.) 
Man,  J.  Alex.  Lieut.  Royal  Aberdeen  High. 

Mil.  (1/.) 
Manby,  Charles,  FRS.       Lt.-Col.  Eng.  and 

Railway  Staff  Corps  Vols.  (1^) 
Mangles,  W.  H.      Capt.  R.E.  Middlx.  MU. 

late  Capt.  50th  Regt.  (1^) 
Mann,  J.  B.    Colonel  (ret.)  63rd  Regt.  (1^) 
Manners,  A.  C.  Lieut.  18th  Royal  Irish 

Manners,  LosD  Geo.  John,  MP.     Col.  (ret.) 

R.H.  Gds. 
Mansfield,  Sir  W.  R.  GCSI.  KCB.        G^en. 

Col.  38th  Regt.  Com.-in-chief,  East  Indies 
Manson,  A.  R.  Col.  H.M.  Bom.  Army  (ll.) 
March,  Wm.  H.     Maj.-Gen.  (ret.)  R.if  X.I. 

(IZ.) 
Margesson,  W.  G.  Mi^or  80th  Regt.  (11.) 
Margitson,  John  Capt. hite48th Regt.  (1/.1«.) 
Marmdin,  H.  R.  Maj.  late  1st  Royals  (1/.) 
Markham,  W.  T.  Capt.  kte  Coldm.  Gds. 
Marriott,  H.  Chriatopher      Maj.  (ret.)  60tk 

Roy.  Rifles  (1/.) 
Marryat,  J.  H.  Capt.  R.N . 

Marsden,  Richard  Lieut.  R.N.R.  (li.) 

Marsh,  Sir  Henry  D.  JBart.      Maj.  late  3rd 

Drag.  GhlB. 

■    *  Paym.  R.N.  (If.) 

Maj.  late  24th  R^egt. 


Marsh,  J. 
Marsh,  Robert 
Marsh,  W.  D. 


Capt.  Roy.  Eng.  (It.) 
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Lieut.  86th  Begt. 

Capt.E.N.  (11.) 

Liaut.-Gen.  Col.  6th 


Marten,  Francis 

Marten,  Thomas,  KH. 
InniBkilliiig  Drags. 

Martin,  Edw.      Lieat.  late  28th  Mad.  N.  I. 
(1/.) 

•Martin,  Thos.  Lt.-Col.  4th  King's  Own  (11.) 

Martin,  SirWm.  F.  KCB.  Adml.  Comman- 
der-in-Chief Devonport  (11.) 

Martyn,  Cecil  £.  Lieut,  (ret.)  6thPrag.  Gds. 
(It.) 

Mart^,  F.  M.         Col.  (ret.)  2nd  Life  Gds. 

Margin,  Wm.        Major  late  Roy.  Art.  (11.) 


Lieut.-Col.  Sco. 
Col.  late  4,th 


Mm.-aen.  (1^.) 

Capt.  B.E.  Bombay  (1/.) 

Capt.  45th 'Begt. 

Major-Gen.  B.E. 

Capt.  late  Ist  Sussex  Bifle 


Massey,  San.  Lionel  E. 

Fus.  Gds. 
Massey,  Mon.  1^.  H.  C. 

W.  Y.  MU. 
Matheson,  Thomas 
Mathew,  B.  H. 
Mathew,  W.  H. 
Matson,  E. 
Matthews,  I*.  P. 

Vols.  (11.) 

Matthews,  Henry  G.        Ens.  late  44th  Begt. 
Maude,  San.  Francis  Capt.  B.N.  (1/.) 

Maude,  G.  A.  OB.    Lieut.-Col.  (ret.)  B.H.A. 
Maunsell,  E.  E.  Capt.  B.N.  (i;.) 

Maunsell,  F.        Lieut.-Gen.  Col.  85th  Begt. 
Maunsell,  F.  B.  Maj.  B.E.  Beng.  (11.) 

Maxse,  Fred.  A.  Capt.  R.N. 

Maxse,  H.  F.  B.      Lt.-Col.  late  Coldm.  Gds. 
Maxwell,  J.  Balfour  Vice-Admiral  (1/.) 

Miy,  Allan  Capt.  h.p.  Boy.  Eng.  (11.) 

Maycock,  J.  G.  Major  14th  Begt.  (1^. 

Mayne,  J.  O.  Capt.  B.  E.  Madras  (ll! 

•Mayne,  Bich.  C.  Capt.  B.N.  (1^." 

Mayo,  John  H.  Lieut,  late  West  Norfolk  Mil. 

(IL) 
Mayo,  W.  B.  Esq.  Dep.  Asst.  Sup.  of  Stores 

(1^) 
M^ow,  George  Wynell,  CB.  Col.  h.p.  unatt. 

l5ep.  Quar.-Mas.  Qen.  Ireland  (IZ.) 
Meade,  B.  I^  Major  8th  X)r  King's  (11.) 

•Meaden,  Jas.  Capt.  Ceylon  Bifles  (1/.) 

Meane,  John  Surg.  78th  Highrs. 

Meehan,  Geo.  "Walker         Lieut.-Col.  unatt. 
Melgund,  G.  J.  Viscount.  Lieut.  Scots 

Fus.  Gds.  (1/.) 
Mellor,  A.  Lieut.  8th  or  King's 

MelTille,  Son.  N.  L.    Capt.  (ret)  25th  K.O. 

BoVderors 
Mends,  Geo.  C.  Capt.  R.N. 

Mends,  Herbert     Col.  (ret.)  2nd  West  I.  B. 
Mends,  J.  D.  Major  2nd  W.I.  Begt. 

Mends,  W.  B.  CB.  Capt.  B.N.  Director 

of  Transports,  ADO.  io  the  Queen  (11.) 
Mercer,  Alex.  Caralie  Qtsn.  Col.  Comm. 

Merrewether,W.  L.  CB.  Lieut.-Col.H.M.Bo. 

StflJT  Corps,  Besident  at  Aden  (1/.) 
Methuen,  F.  H.  P.  Lobd  *Lt.-Col.  R.  Wilts. 

WL  ADC.  to  the  i^een 
Methuen,  JEToit-Paul  S.    Capt.  Sco.  Fus.  Gds. 
MeTrick,  Aug.  W.  H.    Li6at.-Col.  Sco.  Fus. 

dds. 
MicheU,  Sir  John,  KOB.  Lt.-Gen.  Col.  86th 

Begt.  (11.) 


MicheU,  J.  Edward  Lieut.-Col.  R.HA.  (1/.) 
Middleton,  F.  D.  Muor  29th  Begt.  (1/.) 
Middleton,  Sir  George  N.  Broke,  £art.  02. 

Rear-Admiral  (17.) 
Middleton,  John      Miyor  late  Rifle  Brigade 

(11.  U.) 
Middleton,  O.  B.  Capt.  4th  King's  Own  (U) 
Middleton,  W.  G.  Lieut.  12th  Box. 

Lans.  (1/.) 
Middleton,  W.  H.      •    Hon.  Corps  Gcnt.-at- 

Arms 
•Mildmay,  Sir  Henry,  Barf.  Lt.-CoL  Hants. 

Yeo.  Car.  (1/.) 
Mildmay,  H.  A.  St.  J.Capt.  Bifle  Brigade  (1/.) 
Miles,  H.  R.  W.  Lieut.  5th  Fus.  (1/.) 

Millar,  J.  A.  Capt.  Boyal  Engrs.  (1/.) 

Miller,  D.  Capt,  B.N.  (1/.) 

Miller,  Frederic,  ©.C       Lt.-Col.  B.A.  Pro- 
fessor of   Military   History,   Boyal  Mil 

Acad.  Woolwich  (IL) 
Miller,  G.  M.  Major  79th  Highls.  (1?.) 

Miller,  Robert  B.  Capt.  K  Jf .  (1/.) 

MiUer,  T.  C.  Lieut.  43rd  Regt.  (U.) 

Miller,  William  T.  Paym.  R.N.  (1/.) 

Miller, W.H.CB.  Maj.-Gen.  (ret.)  Msd. 

Army  (1^) 
Milles,  Son.  G.  W.  Lt.-Col.  East  Kent  Yeo. 

Cav. 
Mills,  C.  J.  C.  Col.  (ret.)  94th  R<?^. 

MiLs,  Wm.  Staff  Comm.  R.N.  (1/.) 

Mihnan,  G.  A.  Lieut.-Col.  Roy.  Art.  (1/.) 
Milne,  ;S»rAlex.KCB.  Vice-Admiral  Lord  of 

the  Admiralty  (1?.) 
Minchin,  F.  0.  •    Lt.-Col.  late  H.M.  Bengal 

N.I.  (1^.) 
Minet,  0.  W.  Esq.    late  W.  Kent  Tcomanrr 
Minty,  B.  G.  P.        Lieut.  12th  Hants  Biffc 

Vols.  (1^) 
Mitchell,  T.  J.  Capt.  (ret.)  IstDrag.  Gds.  (If.) 
Moffat,  Bowland  Col.  h.p.  unatt. 

Moffatt,  K.  M.  Lt.-Col.  Boyal  Can.  Rif.  {ID 
Molony,  0.  M.  Capt.  R.A.  (1/.) 

Molony,  W.  M.  Maj.  late  22nd  Regt.  (H.) 
Moncrieff,  Alex.     Capt.  Edinburgh  J^.  Mil. 

(II) 
•Moncrieff,  Geo.H.  Lt.-Col.  Soots.  Fus. 

Gds.  (1^.) 
Moncrieff,  L.  N.  Lieut.  R.N.  (K.) 

Monro,  Jas.,  MD.  Surg.-Maj.late  Coldm.  G(U. 
Monson,  Son.  D.  J.  Cnpt.  (ret.)  96th  Regt. 
Montgomerie,  A.  W.  Capt.  20th  Huss.  (1/.) 
Montgomerie,  Son,  G.  A.  Lieut.  GreD. 

Gds.  (1^.) 
Montgomerie,  Sir  Patrick,  KCB.  Gcii. 

RA.  Madras 
Montresor,  Henry  Edw,         Licut.-Col.  (ret.) 

Gren.  Gds. 
Moore,  A.  G.  Montgomety    Major  4th  Huss. 
Moore,  H.  CB.     Lt.-Col.  (ret.)  Beng.  Army 
Moore,  H.  0.  Lieut.  R.E.  Bombay  (1/.) 

Moore,  John  C.  Capt.  Biflo  Brigade  (10- 
Moore,  B.  0.  CB.  Majoi^Gen.  Roy.  Art. 

Madras  (i;.) 
Moore,  Thomas  0.  0.      Mig.-Gen.  R.M.L.I. 
Morant,  W.  Sam.  Capt.  late  Gren.  Gds.(U.) 
Moray,  H.  E.  H.  Brummond       Lieut.  Scots 

Fus.  Gds. 
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^loreland,  Jos.     Capt.  late  Hon.  Art.  Comp. 
tf oreton,  Son.  Algernon  T.      Capt.  late  SrcL 

Hussars, 
tf organ,  Horatio  Capt.  and  Paym.  late 

43rd  Light  Infantry  (1/.) 
kforrell,  H.  Capt.  Essex  Rifles  (1/.) 

Morris,  Sir  Edm.  F.  KCB.      Lieut.-Q^neral 

Col.  40th  Eegt. 
klorrison,  W.  L.  Lieut.-Col.  B.E.  (li.) 

^one,  H.  B.  Dep.  Com.  General  (1/.) 

klorton,  C.  Brooke  Lieut.-Col.  (rot.) 

Bombay  Army 
Horton,  G.  de  C.  Ens.  6th  Regt.  (U.) 

kloseley,  W.  H.     Capt:  60th  Boy.  Rifles  (1/.) 
kiostyn,  Son,  M.  H.    Lieut,  and  Paym.  2l8t 

B.  N.  B.  Fus. 
^ostyn,  Hon.  Roger  Lt.-Col.  Sco.  Fus.  GWs. 
^ount-Charles,  G-.  H.  EABLof  Col.  Ist. 

Life  ads. 
fountain,  B.  F.  Col.  Boy.  Art.  (M) 

lluncaster,  Lobd     Comet  Yorks.  Yeo.  Cav. 

late  Capt.  Rifle  Brig.  (1/.) 
tfundy,  A.  M.  Capt.  late  Notts:  Mil. 

tf  undy,  Sir  George  Bodney,  KCB.  Vice-Ad. 

CoA.-in-Chief  ^orth  Amer.  and  W.  I. 
tfunro,  Canopbell  Capt.  late  Gh^n.  Qds. 

tf urchison,  Bod.  M.      Capt.  late  j50th  Begt. 
tfure,    Wm.  Lt.-Col.  (ret.)    Sco.  Fus. 

ads.  (10 
tfurray,  Aug.  aeo.  E.  Lieut.  B.N. 

tf  urray,  John    Lt.-Col.  late  Gren.  Gds.  (1^.) 
tf  urray,  John  Commr.  B.N.  (1/.) 

Murray,  LoBD  J.  C.  P.         .  Col.  (ret.)  Sco. 

Fus.  GWs.  (1/.) 
tfurtogh,  John  Surg.  h.p.  6th  Begt. 

tfuah,  John  Lieut.  I7th  Begt.  (1^) 

tf  ussenden,  W.  Capt.  8tL  Hussars  (1/.) 

tfylius,  F.  J.        Capt.  Paym.  6l8t  Begt.  {II.) 

?JANaLE,  Henry        Capt.  15th  Begt.  Maj. 

of  Brigade  Cnrragh  (IL) 
Wangle,  W.  C.  Capt.  B.  A.  Dep.-Asst. 

Quartermaster-CJeneral,  Woolwich  {II.) 
!fapier,  Oteo.  T.  C.  CB.  Major-aen.  (IZ.) 

ifapier,  Oerard  John  Capt.  B.N.  {II.) 

Vapier,  B.  H.  Lieut.  B.N.  (1/.) 

!^are8,  G.  8.  Commr.  B.N.  {11.) 

*Nason,  Jno.  Lt.-CoL  11th  Dep.  Batt. 

aosport  Cll.) 
!Cel8on,  Thoe.  MD.  Staff  Surg.  B.N. 

Seville,  Edward  Lieut.-Col.  (ret.)  Sco. 

Fus.  ads. 
!fewdigate,  Edw.     Col.  lat^  Bep.  Batt.  Asst. 

Adjt.-Oenferal,  Aldershot  (1/.) 
^ewdigate,F.W.  Lt.-Col.  Staffd.Bifle Volun- 
teers, late  Lieut.-Col.  Coldm.  ads.  (II.) 
!fewton,  C.  E.     Mig.  Derbyshire  Bifle  Vols. 

{II.) 
•lewton,  Samuel  Chas.      Lieut,  (ret.)  B.  H. 

ads.  {II.) 
Newton,  W.  B.  Lt.  1st  Mid.  Eng.  Vols,  (li.) 
!(ewton,  Wm.  Sam.  Miyor-aen.  h.p.  Coldm. 

Gds. 
f ioholetts,  a.       Capt.  Comdt.  27th  Bombay 

or  2nd  N.  I.  Belooch  Begt.  (li.) 
^ichoUsj  Henry  M^j.  (ret.)  94th  Eegt 

ficholson,  Henry  F.        Commr.  B.N.  (1/.) 


Nicholson,  Lothian,  CiJB.  Col.  B.  E.  (1^) 
Nicholson,  S.  J.  Capt.  B.A.  {II.) 

NicoU,  Chas.  B.  Surg.-M^.  (ret.  h.p.)  Oren. 

ads. 
Nioolls,  aeo.  areen  Lt.-Col.  late  aren.  (Ms. 
Nioolson,  Sir  Fred.  W.  E.  Bart,  CB.,  Bear- 
Admiral  (U.) 
Noble,  Andrew  Capt.  late  B.A. 

Noble,  Jno.  aeo.  Cap.  1st  B.  Lan.  Mil.  (1/.) 
Noble,  W.  Capt.  late  Q.O.L.L  MiL  (IZ.) 
NoUoth,  Edward,  MD.  Staff  Surg.  B.N.  {II.) 
Norbury  T.  C.  N.  Capt.  lat^  6th  Drag.  GWs. 
Noroott,  Wm.S.  B.  CB.  Col.  unatt.  {II.) 
Norman,  Henry  Lieut,  late  10th  Hussars 
Norman,  H.  W.  CB.   Col.  H.  M.  Beng.  Staff 

Corps,  Sec.  to  Government  Mil,  Dept^DC 

to  the  Queen  {II.) 
•Norris,  Cfeo.  Ooodwin  Capt.  2nd  Warwick 

Mil.  (11.) 
North,  C.  F.  Maj.-aen.  (rot.  f.p.)  B.E.  {11.) 
♦North,  C.  Napier     CoL  h.p.  60th  B.  Bifles 

{11.)     ' 
North,  J.  S.  D.  C^L  late  Q.O.L.I.  MiL  MP. 

(1/.) 
North,  B.  M.    Mw.(ret.)  Ind.  Army  (1/.  10s.) 
North,  Son.  W.  H.  J.      Lieut.  Oxford  Yeo. 

CaT.  late  1st  Life  ads. 
Northey,  E.  B.      Capt.  late  62nd  L.  I.  (II.) 
•Northumberland,  DuKS  of    Lt.-Col.  North. 

MiL 
Note,  A.  H.     Capt.  late  H.M.  Indian  Narr 
Nugent,  C.  B.  P.  N.  H.        Lieut..Col.  B.E. 

(1/.) 
Nugent,  C.  Edward        Lieut,  late  43rd  L.I. 
Nugent,  Sir  Gt.  E.,  Bart,  Lt-CoL  late 

aren.  ads.  {11.) 
Nugent,  St  Gt.  M.  lient-CoL  h.p.  un- 

att. (10 
Nuthall,W.  F.    Brigadier-Gen.  H.M.  Beng. 

N.L  (1/.) 

OAKLEY,  Geo.  J.  A.         Capt  (ret.)  68th 

L.L(10 
O'Brien,  Donatus  Cnpt.  late  B.S.O. 

O'Brien,  H.  H.  Donatus  M^or  (ret)  BJL 
•O'Brien,  J.  T.  N.  M^or  20th  Begt.  (1/.) 
O'Brien,  B.  S.  Maj.  Staff  Officer  of  Penrt. 

(10 
O'Byme,  Bobert,  Esq.  FBaS.  Navy 

Agent  (10 
O'Connor,  L.  S.  CB.         MBj.•G^en.  Staff, 

Jamaica 
O'Flaherty,  Bich.  James       Dep.  Insp.-G^en. 

of  Hospitals  (1/.) 
Ogle,  Gbaham  Capt.  B.  N. 

OgiWie,  Alex.  MD.        h.p.  Dep.-Insp.-Gten. 

Ordn.  Med.  Dep. 
Ogilvy,  Thomas  OoL  late  2nd  Life  ads.  (1^) 
0%ea,  J.  B.        Capt.  Ute  26th  Begt  K.  O. 

Bordrs.  (1^) 
Oldlleld,  Chas.  J.   Lt.-Col.  (ret.)  Ben.  Army 
•Oldfield,  Bichd.  Capt.  Boyal  Artillery  (1/.) 
Oldfield,  B.  B.  Capt  B.N.  (11.) 

Oldham,  H.  H.  Lieut  48th  Begt.  (ll.) 

OmtaaoDey,  M.  F.  Lieut.  B.E. 

Ommanney,  Octarius       Mijor  Surrey  Biile 

Volunteers  (1/.) 
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Onsiow,  Artliar  Edw.      Lieut. -Col.  Iftte  Sco. 

Fu8.  GdB. 
Ord,  Itarry  St.-G.  CB.    Col.  R.E.  Got.  and 

Commander-in-Chiefr  Singapore 
Ord,  W.  Redman    Lieut.-Qen.  Col.  Commt. 

R.E. 
Orkney,T.  J.  Eabl  of  late  9th  Ro^  Lancers, 

and'late  Capt.  Commt  Bucks  Yeomanry 
Orlebar,  Orlando  Comm.  R.N. 

Ormsby,  Arthur  Cwpt.  unatt. 

Ormsby,  John  William  Major-Gen.  R.A. 
Ormsby,  Thomas  Capt.  late  92nd  Highs. 
Osborne,  Eric  W.  Lieut,  let  W.  I. 

Regt.  (U.) 
Ostrehan,  E.  S.        Capt.  H.  M.  Bomb.  Staff 

Corps 
Otway,  Charles  Maj.-Gen.  R.A. 

Ouchterlony ,  T.  H.  Capt.  R.  A. 

•Owen,  G.  A.  Lieut.  107th  Beng.  Inf. 

Owen,  C.  H.     Lieut.-Col.  R.A.  Prof,  of  Art. 

Roy.  Mil.  Academy,  Woolwich  (IZ.) 

PAGET,  O.H.M.  Lieut.  29th  Regt.  (1/.) 
Paget,  Lord  G«o.  Mig.-Gto.  Inspec-Gen.  of 

Cavah7(ig 
Paget,  G.  E.        Comet  Leicester  Yeo.  Car. 

late  Lieut.  R.  H.  Gds.  (U) 
Paget,  H.  £.       Lieut.  87th  Roy.  Irish  Fus. 

(ll.) 
Paget,  Joseph  Capt.  Derby  MiL  (1/.) 

Paget,  Patrick  L.  C.    Lt.-Col.  late  Sco.  Fus. 

Gds. 
Pakenham,  C.  W.  Capt.  Gren.  Gds. 

Pakington,   Riffhi  Hon,  Sir  John  S.  Bart, 

GCB.  MP.      Secretary  of  Stale  for  War 
Palk,   Lawrence   H.  Lieut.  Sco.   Pus. 

Gds.  (1^.) 
PaUiser,  E.  M.       Capt.  (ret.)  7th  Huss.(lZ.) 
Palliser,Wm.  Maj.  unatt.  late  18th  Hus.  (1/.) 
Palmer,  Frederick  Capt.  Sco.  Fus.  Gds. 

Palmer,  John  *     Capt.  R.N.  (1/.) 

Palmer,  Roger  Lieut.-Col.  2nd  Life  Guards 
Pahnes,  John  P.  Comm.  R.N.  (12.) 

Panter,  H.  G.  Major  22nd  Regt.  {II.) 

•Parish,  H.  Woodbine         Lieut-Col.  45th 

Begt.  (1/.) 
Parke,Wm.CB.  Col.  h.p.  63rd  Regt.  (11.  U.) 
Parker,  Sir  Chas.  C.  Barf.  Admiral 

Parker,  C.  W.  Capt.  4th  Royal  Middk. 

Ma.  kto  69th  Regt. 
Parker,  Francis  Comet  12th  R.  Lanoer8(l/.) 
Parker,  Richard  Mi^r-Gen.  (1/.) 

Parlby,  Geo.  Lt.-CoL  late  4th  Regt  (1/.) 
Parlby,  Wm.  Major-Gen.  Col.  21st  Hus.  (1/.) 
Paraell,  A.  Capt  R.E.  (1/.) 

Paraell,  Bon.  Hy.  W.  Lieut,  late  R.N.  (1/.) 
Paraeli,  W.  H.  Capt  Gren.  Gds. 

•Parr,  Hennr  H.  Ens.  13th  Light  Inf.  (1/.) 
Parratt,  J.  E.  T.  MB.    h.p.  R.  A.  Insp.  Gen. 

of  Hospitals 
Parry,  F.  W.  B.         Lieut.  22nd  Regt.  (11.) 
Parsons,  L.  H.  H.  Lieut.  R.H.A.  {11.) 

Parsons,  Wm.  Lieut  R.N.  (IZ.) 

Pasley,  Chas.    Lieut.-CoL  R.  B.  Superintent 
J  of  W6rkt  Chatham  Dockyard  (m 
Pasley,  ^.  W.  B.  S.      Capt  and  Adit.  For- 
far and  Kmcardine  MH.  (1/.) 


Pasley,  iS»r  Thos.  Sabine,  .Barf .  Adm.CoK- 

mander-in-Chief,  Fortemoaih  (11.) 
Patten,  Bi^kt  Hon.  John  Wil«m,  M.  C<L 

3rd  Roy.  Lane.  Mil.  ADC.  to  O*  Qma 
Patten,  Eustace  J.  Wilaon        Cspt  lit  Li 

Gds.      ' 
Patterson,  Darid  Aikman  Capt  Flrr. 

27th  Regt. 
•Patterson,  W.  T.  L.    CoL  91jt  Hi^  (U' 
Patton,  H.  C.  Capt  22iid  lef. 

Patton,John  Miyor-Gen.  Col.  47th  RegMli 
Paty,  Sir  Geo.  Wm.  KCB.  KH.    Gea.C^ 

70th  Regt. 
Paulet,  LOBD  Frederick,  CB.       MsjorGe. 

(U) 
Paxton,  A.  F.       Lieut  h.p.  11th  Hu*.  a'  1 
Payn,  Wm.  CB.  Col.  72nd  Highi.  ni\ 

Payne,  J.  B.      Capt  4th  Middlx.  Art.  Toi* 

Payne,  W.  R.  Comaip.  B5, 

Paynter,  John  Capt.  (r«t.)  Scot  Fus.  Oh 
Peacock,  Geo.  late  Master  B^.  tr| 

Pearce,  Eras.  G.  Paymr.  R.  A  (RJ 

Pearse,  Geo.  G.  Muor  Rot.  AxV  (V) 

Pearson,  C.  K.  Lieut -CoL  3rd  Bnii  It 
Pearson,  F.  B.  Capt  late  1st  B.  CbeL 

Mfl.  (1/.) 
Pearson,  B.  L.  O.        Lient-CoL  Gwn.  0*^ 

Assistant  Military  Secretary  Gibnltir 
Peel,  A.  Lennox  Major  52nd  U  bl 

Peel,  Cecil  Lennox  Capt  Sco.  Fus.  Oik  (Ul 
Peel.  Biffhi  Hon.  JonaUian  Lieut-Oes.  KP 
Peel,  J.  Floyd  Capt  late  Sco.  Fm.  Q<J5 
Pellew,  Pownoll  W.  Commr.  F  J.  (U  i 

Pemberton,  C.  P.  Capt.  Sco.  Fin.  Q^ 

Penfold,F.  Paym.  BJ».(li) 

Pennant,  A.  H.  Douglas       Lieot-OolGitc 

Gds. 
Pennefather,  Sir  J.  Lysaght,  GCB.  LL-6c- 

Col.  22nd  Regt. 
Pennefather,  R.  D.  Major  S.  Knt  ^ 

Pennefather,  R.  P.  Lieut  R.£.HsdiM 

Pennethome,  L.  P.  Lieut  B.  A  (1*  I 

Pennington,  Edward,  Esq.  War  Offise  (l»'j 
Pennington,  R.  Capt.  late  Cambi  ItL 

Penrhyn,  LoED  E.  G.  D.     CoL  Oomt  i(^ 

Camarr.  Rifles  Mil. 
Pepys,  Edra.  Lieut  lato  lit  Dufi 

Perceval,  H.  L.  Comjnr.  R.  K.  (Uj 

Perceval,  Jno.  J.  Lt  (ret)  17th  Regt  Oi' 
Perceval,  Spencer  Mai<ff-6a 

Percival,  Emest  A.        Ou>t  lata  11th  Ecu 

(1/.) 
Percy,  Hugh  Manvers,  LoBD,  WM.  ^CT 

Maj.-Gen.  (ret  h.p.)  Qren.  Gds. 
Ferigal,  Fred.  Esq.  Admiralty  (I'  i 

Pester,  Henry,  Iieat.-Gen.  BA 

Petley.  Rob.        Miyor  h.  p.  24th  Lt  Dnf^ 

Prof,  of  Mil.  Surveying  at  the  Roy.  iC^ 

Coll.  Sandhurst  (1^) 
Petre,  John  Barney  Capt.  kteljt  Drgt.  H'* 
Fetrie,  MarUn  Ms^or  97th  Re^  {U< 

Petri^  Samuel,  CB.  •  late  Dirse.  of  the  Cob 

missariat  (1/.) 
Pevton,  i$»r  Al^raon  W.  Bmrf.     Cbptl» 

PeytoA,  Francis      ^  Col.  98th  B«f!t(l'' 
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Peyton,  T.  G.         sMajor  ^e^eford  Mil.  (1/.) 

Phajre,  B.  Lieut.-Col.  H.M.  Bom.  Staff 

Corps,  Quarter-Madter  6kn.  Bombaj(l/.) 

Phibbs,  Kichd.      Major  4th  Koy.  Laue.  MO. 

(li.) 
Philips,  Geo.  Capt.  B.  £. 

Philips,  George  Capt.  2nd  Queen's  (1^.) 
Philips,  K.  G.  Capt.  late  47th  llegt 

Hon.  Cbrps  Gent.-at-Anns  (12.) 
PhiBimore  Wm.  Brough      Capt.  late  Chren. 

Gds. 
PhiUipps,  Henry        Lieut.-Col.  late  Srd  Lt 

Drgs.  {IL) 
Phillips,  Sir  B.  T.  Maj.-Gen.  (JLl.) 

Phillips,  Courtenay  Mi^'.  late  15th  Hubs. 
Phillips,  £.B.  Capt.  late  53rd  Begt. 

Phillips,  Ii.  Guy  Lieut-Col.  Gren.  adB.(l/.) 
Phillips,  Paul  Winsloe  Lieut-CoL  RJL. 
Phillips,  B.  N.  Major-G^n.  unatt. 

PhiBpotts,  W.  C.  Capt.  Royal  Engrs. 

PhUpot,  John  T.  Esq.  PaymaBt.-Oen.  Office 
Philpot,  Philip  Major  28th  Begt.  (1/.) 

Phipps,  C.  E.  Capt.  29th  Begt.  (li.) 

Phipps,  B.  W.  Capt.  R.A.  (1^ 

Pickwick,  Chas.  H.  S.         Capt.  Wilts.  Riae 

Vols,  late  Capt.  2nd  Som.  Mil. 
Pidcock,  Thomas  Paymaster  R.  N. 

Piers,  C.  B.  Capt.  and  Paymaster  RjL 

Pilgrim,  J.  Bunco      Lieut.-CoL  (ret.)  8th  or 

King's 
Pilkingt<Ni,  J.  B.     Lieut,  (ret.)  Ceylon  Rifle 

Kegt. 
Pilleau,  H.  O.  Lieut.  R.E.  (1^) 

Pinder,  Geo.  Col.  (ret.)  f.  p.  (IL) 

Pipon,  J.  K.  Col.  h.  p.  68th  Regt. 

Pitt,  W.  L.  Lieut.  55th  Regt.  (1^.) 

•Pittman,  Frank  Asst-Paym.  R.N.  (1^.) 
•flasket,  W.  A.  n.  Capt.  24th  Regt.  (1/.) 
Platen,  Coukt  late  R.N.  (1/.) 

Plummer,  H.  Capt  7th  Roy.  Fus.  (1/.) 

Pocklington,  E.  H.  F.         Lieat.-Col.  unatt. 

Member  of  Council  of  Education 
Pocklington,  F.  Capt.  5th  Fus. 

•Pocklington.  G.  H.  Mijor  I8th  B.  Irish 
•Pole,  C.  V.  N.  Major  Cape  M.  Rifles  (1^) 
Pole,  Edward  Migor-Gen. 

Pole,  E.  A.  Capt.  12th  Royal  Lancers 

Pollard,  Chas.  Capt.  R.E.  Bengal  (1/.) 

Pollard,  H.  W.  Lieut.  67th  R^t.  (li.) 

Ponsonby,  A.  E.  V.     Lieut-CoL  12th  Regt. 

W 

Ponsonby,  JSTon.  Ashley  J.  G.  Capt.  late 
Gren.  Gds. 

Pooley,  Henry  Capt.  2nd  Cheshire  Art. 
Vols.  (1/.) 

Pope,  James  8.  Esq.  late  War  Office 

Popham,  Brunswick  Vice- Admiral 

Porrett,  Robert,  Esq.      late  Ord.  Dep.  {11.) 

Portal,  Robert  Lt.-Col.  late  5th  R.L  Lan- 
cers 

Porter,  Henry  Edw.  Maj.-Gen. 

Porter,  Whitworth  Lt.-Col.  Roy.  Engi- 
neers Prof,  of  Fortn.  R.M.  Coll.  Sand- 
hurst (1/.) 

•Portman,  J?iw.  W.  H.  B.  Col.  West  Som. 
Yeo.  Car.  MP.  (1/.) 

Potc,  C.  St.  Clair  Ens.  Cap*  Mtd.  Rifles  (II.) 


Powell,  H.  F.   Capt.  late  Ceylon  Rifle  Regt. 
Powell,  R.  A.  CB.  Capt.  R.N. 

FoweD,  Thomas  Harcourt       Capt.  late  Sco. 

Fus.  Gds. 
Power,  W.  J.  Lieut.  6th  Enniskilling  Drags. 

(LI.) 
Power,  Sir  W.  T.  J.  KCB.    Com.  General- 

in-C3iief 
Powys,  Charles  Edw.  Comr.  R.N.  (1/.) 

Powys,  Hon.  Charles  J.  Fox  Cap.  69th  Regt. 
Powys-Keck,  C.  H.  G.        Lieut.  60th  Roy. 

Rifles  (1/.) 
Powys-Keck,  H.  L.     Lieut.  Leicestershire 

Yeo.  Cav.  (1^.) 

Lieut  60th  Roy.  Rifles 


Capt.  Gren.  Gds.  (1/.) 
Col.  23rd  R.W.  Fus. 


Lieut. 


Powys-Keck,  T.  B. 

(IL) 
Pratt,  LoBD  G.  M. 
Pratt,  Robert,  CB. 

(11.) 
Pratt,  Sir  Thomas  Simpson,  KCB. 

Gen.  Col.  37th  Regt. 
Prendergast,  G.  A.  Capt.  Bengal  Stafi^  Corps, 

Commdt.  15th  Beng.  Cav.  (IL) 
Prentis,  W.  T.  Capt.  late  2nd  R.N.B.  Brags. 

(LL) 
Prescott,  A-  S.  K.        Asst.  Surg.  R.A.  (1/.) 
Preston,  H.  E.  W.      Lieut.  50th  Regt.  (1/.) 
Price,  Edward,  CB.  Col.  R.A.  (1/.) 

Price,  G.  E.  Lieut.  R.N.  (1^.) 

Price,  T.  C.  Lieut.  R.A.  (1/.) 

Prichard,  A.   Lieut-Col.  H.M.  Madras  Staff* 

Corps  (IL) 
Pringle,  J.  H.  Lt.-Col.  Commt.  6  Lane. 

Mil.  kte  Sco.  Fus.  G^ 
Prior,  A.  de  M.  Lieut.  R.A.  (1^.) 

Prior,  H.  M.  Esq.         late  Ordn.  Dep.  (1/.) 
Pritchard,  G.  D.  Major  R.E.  (11.) 

Prowse,  J.  F.  Comr.  R.N.  (1^.) 

Pryce,  Josiah       Capt.  late  Glamorganshire 


f  ryce, « 
MU. 


Prynne,  John  B.  Major  R.  M.  L.  1 .  (1/.) 
Puckle,  J.  Major  H.M.  Mad.  Staff  Corps 
Pullen,  W.  J.  S.  Capt.  R.N.  (if) 

Purcell,  Edward  Admiral  (1/.) 

Purcelli  Geo.  J.  G.  Lieut  R.N.  (1/.) 

Purssord,  J.  Esq.      late  Ensign  103rd  Royal 

Bombay  Fusiliers 
Pye,  Kellow  Chas.  Lieut  R.E.  (1^.) 


QUIN,  Michael 
Quin,  Richai'd  K. 


Vice-Adm.  (1/.) 
Capt  R.N. 


RADCLIFFE,  William  Rear-Adm. 

Raikes,  P.  B.  Capt  R.A. 

Raines,  Julius  A.  R.  CB.  Col.  95th  Regt. 
Raines,  J.  R.  Lieut.-Col.  late  48th  Re^. 
•Bamier,  Daniel       Maj.-Gen.  Commg.  Dit. 

at  Lahore 
Rains,  S.  W.    Dep.  Purveyor  to  the  Forces 
Raitt,  Charles  Rt.  CoL  late  unatt. 

Raitt,  K  A.  Esq.  late  Ord.  D&d.  aL) 

Ralston,  W.  C.  Capt.  21st  R.N.B.  Pus. 

Ram,  Stephen  J.  Capt.  Sco.  Fus.  Gds.  (1/.) 
Rumsay,  B.  D.  W.  Mtyor  unatt.  Town 

Major  Western  District  (1/.) 
Ramsden,  W.  J.F.  Capt  Goldxn.  Chds.  (X/.) 
Ramsey,  T.  W.  late  Commissary-Gen. 
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Bandall,  Alfred     Liout.  and  Adj.  Ceylon 

Rifles 
Bandolph,  C.  G-.  Adm.  (11.) 

Bandolph,  Clmrles  Wilson  Lieut.-Col. 

Gren.  Ods.  (1/.) 
•Bandolpb,  a.  G.  Capt.  B.N.  (11.  10».) 

*Batoliffe,  C.    Lieut-Col.  let  Warwick  Rifle 

Vols,  ill.) 
lUwlison,  <>eorge    Maj.  late  Ist  W.I.E.  (IZ.) 
Bead,  Constantino    Lt.-Col.  h.p.  Boj.  Staff* 

Corps  (IL) 
Bead,  C.  C.  Atst.  Surg.  Gren.  Gds. 

Bead,  C.  H.  Capt.  Edm.  Roj.  Bifles  (1^.) 
Bead,  John  M.  Lieut.  13th  L.  Inf.  (1/.) 
Beady,  Charles      Lt.-Col.  (ret.)  55th  Begt. 

W 
Bed  die,  Jas.  Esq.         Accountant-General's 

Department,  Admiralty  (1/.) 
Bedmond,  J.  P.  Col.  Blst  Begt.  (1/.) 

Beed,  Sir  Thomas  KCB.     Lieut.-Gen.  Col. 

44th  Begt.  (i;.) 
Beeve,  Ellis  P.  F.  Capt.  Coldm.  Gds. 

Beeve,  Fred.  Mi^.  73rd  Begt.  (II.) 

Beeve,  John  Lt.-Col.  late  Ghren.  Gds. 

BeeTe,  Wm.  H.  Lt.-Col.  (ret.)  Coldm.  Gds. 
Beid,  A.  T.  Capt.  H.M.  Bombay  Staff  Corps 

(LL) 
Beid,  A.  G.  Capt.  (ret.)  Beng.  Army  (II.) 
Beid,  D.         Capt.  and  Ac^.  Ut  Dep.  Batt. 

Cnatham 
Beid.George  Capt.(ret.)H.M.  Beng.CaT.(lZ.) 
BeUly,  W.  E.  M.,  CB.      Lt.-Col.  Boy.  Art. 

(if) 
Bennie,  J.  CB.  Capt.  late  H.M.Ind.NaTy(l^.) 
Benny,  Henry  Major-G«n.  Commanding  Ist 

In^  Brigade  Aldershot  (1^.) 
Beynardson,  C.  B.     Lieut.  Gren.  Gds.  (11.) 
Beynolds,  John  W.    Col.  unatt.  Asst.  Adj.- 

Gen.  Northern  District  (1/.) 
Bicardo,  A.  L.  Capt.  (ret)  Chren.  Gds. 

Bice,  Cecil  Major  72nd  Highs. 

Bichards,John  NayigatinsLieut  B.N.  (12.) 
Bichards,  P.  *        Lieut  94th  Begt. 

Bichardson,  A.  H.  G.  Comr.  B.N.  (1/.) 
Bichardson,  James  Col.  un^tt.  (11.) 

Bicketts,  Oreo,  Thome  Lieut  late  5th 

Draff.  Gds.  (1/.) 
BiddeU,  Beginald  Charles  Lieut.  Hants  Mil. 
Bidge,  Bobert  Stuart  Major  (ret.)  3Kth  Begt. 
Bidffway,  Alex.  Capt.  1st  Deyon  Mil. 

Bidley,  Wm.  John  Mi^.-Gen.  Commanding 

DiTision  Malta  (11.) 
Bipley,  Thoi.  G.  F.  Esq.  late  Ord.  Dep.  (1/.) 
•BiTiSre,  Fredk.     Capt.  Hon.  Art.  Co.  (1/.) 
Bobarts,  H.  C.  Esq.  Dep.  Lieut. 

Boberte,  C.  P.  Capt  Boy.  Horse  Art.  (1/.) 
Bobertson,  Fred.  Lieut.  10th  Begt.  (11.) 
Bobertson.  Jas.  Elphinstone  Col.  21st 

B.N.B.  Fus. 
Bobertson,  Boderick  M^or  late  70th 

Beng.  N.I. 
Bobertson,  W.      Capt.  Ist  Boy.  East  Mid. 

MiL 
Bobertson,  W.  B.        Lieut.  Cape  Mounted 

Bifles  (11.) 
Bobeson,  George      Lt-Col.  late  MiL  Train 

(10 


Bobinson,  C.  W.  liieat  BaiU  Bfindi 

(H.)  ^ 

Bobinson,  Sir  G.  A.  Bart    Mij.  kte  2fei 

Begt  (li.) 
Bobinson,  G.  C.  Caot.  17th  Laneot 

Bobinson,  Henry  Lieut  BE.  (11) 

Bobinson,  Sir  Hercules  G.B.  Ki.    Gorfnor 

and  Commander-in-Chief  Cejkm  (R) 
Bobinson,  J.  G.  Lt.-CoL  late  Soo.  Fus.  0^ 
Bobinson,  W.  T.    Mi^or  Hon.  AH.  Co.  (U) 
Bochfort,  C.  G.  Capt.  aoth  Begt  (U) 

Bochfort,  J.  D.  Capt.  late  Boy.  Lane. 

Bifles  (1^.) 
Bodd,  Jolin  B.  Capt  BX.  (\L) 

Boe,  E.  M.  Lieut.  23rd  B  W.  Fbl 

Boe,  W.  C.  Surgeon  59tfa  Begt  (l^) 

Bofe,  Samuel  Paym.  h.p.  14th  Lt.  Dn^ 
Bogers,  J.  E.  Yarty  Lieut.  lOSod  fiof. 

Madras  Fus.  (11.) 
Bokeby,  H.  Lobd,  KCB.  UaaL-Qm. 

Col.  77th  Begt.  (1/.) 
Bolleston,  Jas.  Commr.  BJ. 

BoUo,  Son.  B.  CB.  CoL  h.p.  unatt  (U) 
Bomer,  Bt.  Frank  Lieut.-G«n.  (ret)  i± 
Booke,  Willoughby  S.      Lt-CoL  (rat)  See. 

Fus.  Gds. 
Booper,  Boufor  Lieut,  late  34Ui  Kcft. 

Boss,  Albert  E.      Maj.  &th  Fus.  Bi^sdr 

Major,  Shomclifie  (11.) 
Boss,  Sir  Hew  Dalrymple,  GOB.    Gen.  Col 

Commt.  B.A.  (1/.) 
Boss,  John,  CB.  Col.  Bifla  Brig.  (It) 

Boss,  William  A.  Mmior  B.A  (U) 

Boss,W.H.  Capt  H.M.  Bombay  Staff  (oipi 
Boupell,  C.  M.     Capt.  Inns  of  Coaii  Tok 

(if) 
Bous,  George  Grey  Lt-CoL  late  Gien.  Gdi 
*Bouse,  BoUa  Maior  2nd  Admin.  Batt  Suf- 
folk Bifle  Vols.  (11.) 
Bowcroft,  F.  CB.    M^<M>Gen.  H.K.  Ba^ 

Army  (U) 
Bowcroft,  H.  C.  Lieut.  B.E.  BeopI 

Bowles,  James  Ci^it  late  Biile  Brig. 

Bowley,  G.  C.  E.  Ens.  23rd  B  W.  Fa*. 
Bowley,  J.  A.  Capt.  18th  Lt.  Inf  (ID 

Bowsell,  E.  P.  Capt  Lon.  Bifle  Yob.  (U) 
Buddiman,  Thos.     Capt  (ret.)  Mad.  Arm; 

(11.) 
Budduck,  J.  B.  Esq.  late  Professor  of  Mitb- 

matios  Mil.  Sem.  Addisoombe 
Bumley,  Bandal  Ma'or-Otarcl 

Buse,  Biobard  Capt  lat^  9th  Beet 

Bushout,  C.  F.  B.  CWpt  Boy.  H.  Gdt 

Bussell,  Sir  Chigrles,  Bart.  f^.C.  Lieot-Col 

Gren.  Gds.  MP. 
Bussell,  Lord  C^has.  Jas.  Fox    Lt-CoL  hit 

60th  Boyal  Bifles 
BusseU,  D.  CB.  Mi^ot^Gen.  (iVi 

Bussell,  Lord  Edward,  CB.  1^ 

Bussell,  F.H.  Lieut  late  Soo.  Fas.  Ggsnb 
Bussell,  Godfiney  Major  Salop  MiL  a^^^ 
Bussell,  J.  C.  Comet  10th  Hum.  (U) 

BusseU,  Lindsay  Capt  B.E.  Bei^pd  (Li) 
Bycroft,  C.  A.  W.  Comet  Hants  Yeo.  Cv. 
Bycroft,5iV  Nelson,  Horl.  CtoUlateStBM 

MU. 
Byder,  Alfred  P.  Bear-Adm.  (U) 
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SABINE,  Edw.  BOL.  FBS.        Lieut.-Gen. 

CoL  Commt,  B.A.  (1^.) 
St.  Aabjn,  Lionel      Lieut.  Mil.  Train  (1^.) 
St.  Clair,  Hon.  A.  Comr.  R.N.  (!«.) 

St.  Clair,  Bon,  C.  W.    Maj.  h.p.  57th  Regt. 

8t.  Clair,  S.  G.  B.    Capt.  (ret.)  2l8t  R.N.B. 

FU8.  (1/.) 
St.  George,  J.  CB.         Maj.-Gen.  Roy.  Art. 

Director  of  Ordnance  (1/. 
St.  John,  H.  C.  Commr.  R.N.  {\l) 

St.  Paul,  D.  R.  Lieut,  late  45th  Rest. 

Salmond,  Wm.  Lieut.  R.E.  (l1.) 

Salt,  Tho».  Capt.  2nd  Stafford  Mil. 

Saltoon,  Alex.  Lord     Lt.-Ck>L  late  Commt. 

Aberdeen  Mil.  (1/.) 
•Salu8burT,Fred.  CB.  Lieut-CoLlOlstRoy. 

Beng.  Fus.  (1/.) 
Salwey,  Alfred  Dep.  Com.-General 

Sandeman,  J.  £.  Lieut.  Beng.   Staii' 

Corpe  (11.) 
Sanders,  C.  D.  Commr.  R.N. 

Sanders,  Gilbert  H.'       Capt.  Barrack  Mas. 

Parkhurst  {11.) 
Sanders,  G.  0.        Capt.  late  Leicester  Mil. 
Sandham,  H^nry  Lieut.-Gen.  Col. 

Commt.  R.£.  (1/.) 
Sandys,  Edwin  W.  Lieut  R.A.  (12.) 

Sargent,  J.  N.  CB.  Col.  h.p.  3rd  Buffs  (1^.) 
Sartorius,  Sir  Ckorge  Rose,  Kt.  KCB.    Ad- 
miral (1/.) 
Saunders,  H.  F.  Lt.-Col.  Hon.  Corps 

Gent.-at-Arms 
Saunders,  J.  M.  Lieut.  R.A.  (IZ.) 

Saurin,  B.  Admiral  (11.) 

•Sawyer,  C.      Col.  (ret.  h.p.)  6th  Drag.  G4s. 

(1/.) 
Sawyef ,  G.  W.  Ens.  8th  or  King's 

Saxe  Weunar,  H,  S.  Si^hnets  Pbincb  Wm. 
Augustus  Edward  of,  CB.  Col.  Gren.  Gds. 
ADC.  to  the  Queen  (11.) 
Sayer,  Fred.  Capt.  (ret.)  46th  Regt. 

Scarlett,  Mon,  Sir  J.  Y.  JtCB.  Lieut.-G^n. 
Col.  5th  Drag.  Gds.  Commanding  Forces 
Aldershot 
Schaw,  H.  Capt.  Roy.  Eng.  Professor  of 
Fortification  and  Artillery  R.  S.  Coll., 
Sandhurst  (12.) 
Scott,  A.  de  C.  Capt.  Roy.  Eng.  (IZ.) 

Scott,  Beauchamp  H.  J.      Lieut.  Sco.  Fus. 

Gds.  (11.) 
Scott,  Mon.  Chas.  Grantham   Lt.-Col.  Wor. 
Rifie  Volunteers  late  Col.  Sco.  Fus.  Gds. 
Scott,  C.  H.  S.  Capt.  H.M..Beng.  Staff  Corps 
Scott,  LoBD  Charles  T.  Comr.  R.N. 

Scott,  Edward     Lt.-Col.  Kent  Rifle  Volun- 
teers late  Major  8th  Huss. 
Scott,  E.  W.  S.    Mwor-Gen.  Roy.  Art.  (U) 
Scott,  Hen.  Alex.    Gen.  CoL  Conmidt.  R.A. 
Scott,  H.  B.  Ua\or  9th  Regt 

'      Scott,  Hen.  YoungD.  Lt.-CoL  R.E. 

Scott,  Sir  James,  KCB.  Adm.  (1 1.) 

Scott,  J.  D.  CoL  late  Madras  Art.  {li.) 

ScoU,  Robert  A.  E.  Capt.  R.N.  (1^) 

Soott,  Sir  Sibbald  Daxid,  Bart.      Capt.  late 

Roy.  SuMex  Mil.  Art.  (1^ 
Scott,  T.  A.  Lt.  H.M.  Beng.  Staff  Corps  {11.) 


Gen.  Col.  36th  Refft.  (1/.) 
e&Regt. 


Soott,  W.  Hen. 

SooTell,  E.  VV.  Col.  late  961 

ScoTell,  G.  T.  Capt.  (ret.)  79th  Highs,  (ll) 
Scriyen,  John    Lt.-Col.  Commt.  Roy.  South 

Mid.  Mil. 
Scrymgour,  Wm.  Capt.  R.N.  (11.) 

Scafield,  J.  C.  Easl  of  late  R.N. 

♦Seaman,  W.  C.  MD.        Dep.  Lisp.  Gen.  of 

Hosps.  (1^ 
Seddon,  H.  C.  Capt.  "RJE.  (11.) 

Sefton,  W.  P.  Eabl  of  late  Capt.  Gren. 

Gds.  (21.) 
Selwyn,  Jasper  H.  Capt.  R.N.  (11.) 

Seton,  Jamos  Lumsden      Capt.  102nd  Roy. 

Mad.  Fus.  (11.) 
Seton,  W.  C.  Capt.  82nd  Regt.  (ll.) 

Settle,  H.  T.  Capt.  and  Adj.  R.  Sussex 

MU.  Art.  (10 
Sewell,T.D.Capt.  Lond.  Rifle  Brig.  Vols.  (11.) 
Seymour,  Francis,  CB.  Maj.-Geu.  lato 

Sco.  Fus.  Gds. 
Seymour,  F.  Beauchamp  P.  CB.    Capt.  R.N 

ADO.  to  the  Queen 
Seymour,  F.  H.  A.  Capt.  Rifle  Brigade 

Seymour,  F.  Hugh  G.  Major-Gen. 

Seymour,  G.  A.  Capt.  R.N  (1/.) 

Seymour,  Hugh  de  Grey     Capt.  Gren.  Gds. 

(11.) 
Seymour,  Leopold  R.  Lieut.  Gtren.  Gds.  (11.) 
•Seymour,  W.  F.  E.    Lieut.-Col.  Coldm.  Gds. 

(11.) 
Shakerley,  Sir  Charles  W.  Bart.       Lt.-Col. 

5th  Batt.  Cheshire  Rifle  Vols.  (11.) 
Sharp,  H.  Jelf.  Lt-Col.  (ret)  Sco.  Fus.  Gds. 
Sharp,  W.  E.  Lieut.  R.A.  (11.) 

Sharpe,  Benjamin  Commr.  R.N.  (1^.) 

Sharpe,  M.  S.  Capt.  Mil.  Train  (1/.) 

Shawe,  C.  Aug.  Gen.  Col.  74th  Highs. 

Sheffield,  ^irRobt.  Bart.  Major  late  R.H.  Gds. 
Sheil,  Sir  Justin        KCB.  KLS.  Maj.-Gen. 

H.M.  Ben.  Army  (11.) 
Shelley,  Charles     Lieut.-Col.  Sco.  Fus.  (Hs. 
Sherbrooke,  Wm.  Lieut.  R.N.  (1/.) 

Sherson,  Alex.  Nowell  Capt.  unatt.  (1/.) 

Shipley,  W.  D.  Capt.  58th  Regt.  (11.) 

Shirley,  H.  CB.  Major-Gen.  (11.) 

Shoubridge,  H.  W.  Lt.  Meywar  Bheel  Corps 
Showers,  Chas.  Lionel  Col.  Beng.  Staff  Corps 
Shrewsbury  and  Talbot,  Eabl  of,  CB.  Adm. 
Shuckbun;h,  Sir    Francis    R.  Bart.    FRS. 

Dept.  Lieut.  Warwick 
Shuckburgh,  G.  T.  Franc.         Maj.  late  Sco. 

Fus.  Gds. 
Sibome,H.  T.  Capt.  R.E.  (11.) 

Sibthorp,  C.  C.  W.  Capt.  late  1st  Drags. 
Silk,  Geo.  C.  Lieut.  South  MiddL  Rifle  Vds. 

(11.) 
Sim,  E.  C.  Capt.  RJB.  (in 

Simpson,  Cortland  H.  Capt.  R.N.  (1^.) 

Simpson,  D.       Mf^.-Gen.  H.M.  Beng.  Army 

(1/.) 
Simpson,  G.  W.  Y.     CoL  R.A.  Madras  (1/.) 
Simpson,  R.  Hamilton   •      Capt.  and  Faym. 

65th  Re^. 
Sinclair,  1^ .  Thomson,  Esq.    h.p.  Dep.  Com. 

Gen. 
Singer,  Morgan  Capt.  BJS".  (1/.) 
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Singleton,  John 

11th  Regt. 
•Sitwell,  H.  C. 
Sitwell,  H.  S. 
Skill,  H.  H. 
Skinner,  T.  H. 
Skinner,  Thos. 
Ski]pton,  S.  S.  MD, 
•Skipwith,  Q-eorge 

Batt.  <1/.) 
Skyring,  Cha«.  Francis 

R.E.,  Mauritius 
Slade,  Charles  G. 
Slade,  William  H. 
Sladen,  Joseph 
Slessor,  E.  A. 
Sloane,  0.  E.  C.  D. 


LIST  OF  ANNUAL  StTBSCRlBEBS. 


Maj.-Gen.  (ret.  fuU  pay) 

Capt.  88th  Bcgt. 

Lieut.  BJE. 

Lieut.  11th  Kegt.  (1/.) 

Lieut,  (ret.)  8th  or  King's 

Major  late  Ceylon  Rifles 

Staff  Surg. 

Lieut.-Col.  late  Depot 

Col.  ConuDoanding 

Capt.  Rifle  Brig.  1/.) 

Maior-len.  RJS. 

Lieut.  Roy.  Art.  (1/.) 

-        -  ;.(U) 


Capt.  Roy.  Art 
Capt.  Royal  Sherwood 

Foresters  Militia  (1/.) 
Sloper,  N.  W.  Capt.  Royal  Wilts  Mil. 

Smart,  Sir  Robt.  KCB.  KH.  Vice-Admiral 

ill-) 
Smith,  A.,  MD.  late  Director-QenenJ 

Army  Med.  Dep. 
Smith,  Astley  0.         M^r  (ret.)  25th  K.O. 

Borderers  (1/.) 
Smith,  C.  B.  L.  Capt.  H.M.  Mad.  Staff  Corps 

(10 
Smith,  Felix  V.      Capt.  late  2nd  Drag.  Ods. 
Smith,  Gerrard  Capt.  Sco.  Fus.  Gds. 

Smith,  H.  Fowle,  MD.  Staff  Surgeon  ( 1/.) 
Smith,  Hy.  Porter  Lieut. h.p.  RifleBrig.  (11.) 
Smith,  James  Webber,  CB.  CoL  unatt. 

ADC.  to  the  Queen 
Smith,  Jenroiso  Capt.  Roy  .Edmonton 

Rifles,  MP. 
Smith,  John  Louis     Lieut.-Gen.  (ret.)  R.A. 
Smith,  Sir  J.  M.  Frederic,  KH.        Gen.  CoL 

Commandant  R.E. 
Smith,  Joshua  Simmonds        Maj.-Gen.  (IZ.) 
Smith,  Michael  W.  CB.  Maj.-Gen.  (1/.) 

♦Smith,  Percy,  G.  L.  Capt.  R.E.  (1/.) 

Smith,  P.  H.  Lieut.  11th  Regt.  (1/.) 

Smith,  Rob.  M.  Capt.  R.E.  (1/.) 

Smith,  Thomas,  Esq.  Army  Agent 

Smith,  Thomas  Charlton  Maj.-Gen.  (1^) 
Smith,  W.  Capt.  R.A.  {llS 

Smith,  W.  H.  C.  Lieut.  104th  Regt.  (1^) 
Smith,  Wm.  Lea  Lieut,  (ret.)  h.p.  13th  Light 

Inf.  (i;.) 
Smith,  W.  S.  Vice-Adm. 

Smyth, Henry,  CB.  Col.  (rot.) 76th  Regt. {II.) 
Smyth,  Henry  Augustus  Lieut.-Col.  R.A.  (1/.) 
Smyth,  J.  G.  Col.  2nd  West  York  Lt.  Inf. 
Smyth,  J.  H.  CB,  Col.  R.H.A.  (U) 

Smyth,  James  S.  Lieut.  63rd  Regt. 

Smyth,  Wm.  Jas.  Col.  R.A. 

Soady,  F.  J.  Maj.  Roy.  Art  (1^) 

Somerset,  Edw.  Arth.  Col.  h.p.  unatt. 

Sondes,  G.  W.  Lord  late  Capt.  R.  H.  Gds. 
Sotheby,  Edward  S.  CB.  Rear-Adm. 

Sotheby,  F.  E.  Capt.  Rifle  Brig,  (ll.) 

Sotheby,  F.  S.  CB.        Lt.-CoL  <ret.)  Bengal 


Art.  (U.) 
Sparks,  R.  H. 
Spearman,  H.  R. 
Spadding,  Carlisle 

(it.) 


Capt.  7th  Roy.  Fus.  (1/.) 
Lieut.  Beng.  Staff  Corps 
Lt-Col.  h.p.  32nd  Regt 


Speirs,  Arch.  Alex.  Capt.  (ret.)  Sco.  Fus-'Ods. 
Spence,  Jno.  Lieut.  86ih  Regt.  *}.l) 

Spencer,  E<m,  J.  W.  S.  Capt  R.K. 

Spencer,  Hon.  R.  C.  H.  CoL  (ret.)  RA 

Spicer,  R.  W.  Capt.  late  16th  Lanoen 

Spink,  John,  KH.  Gen.  C<^  2nd 

Queen's  Royals  (11.) 
Spragge,  F.  P.  Lieut.  R.E.  Bengal  (It) 

Squirl,  William.  Capt.  9l8t  Higfais.  (U) 
Stace,  W.  S.  Lieot-CoL  R.B. 

Stacey,  J.  W.Esq.  Clerk  Contract  Branch  (U) 
Stair,  J.  Eabl  of  late  Cbpt.  Soo.  Fus. 

Gds.  (1/.) 
Stanhope,  5i>  Edwin  F.  S.  Bart,  Cipt 

R.N.  {11) 
Stanhope,  Philip  Spencer     Lieiit.-€kn.  C(k. 

13th  Light  Inf.  (1/.) 
•Stanhope,  Walter  T.  S.         Capt  1st  West 

York  Yeo.  Cay.  (It) 
Stanley,  C.  E.  H.         Capt.  Gren.  GWs.  (It) 
Stanley.  Eras.  S.  Comet  (ret.)  KH.  Gds.  (It) 
•Stanley,  Hon.  Fred.  A.  MP.       Lieut  Lan. 

Yeo.  Cay.  late  Capt.  Gr.  G^.  (It) 
Stanley,  Hans.  Sloane         Lieat.  (ret)  16th 

Lancers  (It) 
Stanley,  Hon,  J.  C.    Lt.-CoL  Gren.  €hh.  (It) 
Stanton,  Wm.  Commr.  BJI.  (It) 

Stapleton,  F.  G.  Capt.  (ret.)  33rd  Rett 
Stapylton,  G.  G.  C.        Col.  h.p.  32nd  li^ 

Inf.  (It) 
Staunton,  Geo.  Msj.-€teiL 

St^yeley,  Edmund  Lieut  RjL.  (It) 

•Stawell,  W.  St.  L.  Alcock      Lt.-CoL  North 

Cork  Rifles  (1/.) 
•Steele,  Aug.  F.   Col.  (ret  lup.)  7th  Huss.  (It) 
Steele,  T.  Montague,  CB.       Maj.-Gen.  (ret) 

Coldm.  Gds. 
Stehelin,  Beu.  Spicer       M^j.-Ocn.  B.E.  (It) 
Stephens,  Cecil  J.     Comet  12th  R.  Lan8.(lt) 
Stephens,  F.  S.  M.         late  Capt.  2nd  Royal 

Middlx.  MiHtia 
Stephenson,  B.  C.  Lieut  late  2nd  Roysl 

Middlx.  MU. 
Stephenson,  F.  C.  A.  CB.         Col.  Soo.  Fus. 

Gds.  (It) 
Stephenson,  S.  V.  Capt  Soo.  Fus.  Gds. 

Brig. 'Major  to  the  Brigade  of  GKiards 
Stepney.  S.  Cowell,  KH.        Lieut-Col.  lat? 

Coldm.  Gds.  (It) 
Steuart,  Ramsay  Lieut.  94th  Re' . 

Stevens,  Wm.  Capt.  2nd  or  Queen'i 

Steyenson,  Hen.  Lieut.  6th  Inns.  Drags. 

SteyensoD,  J.  Capt.  12th  Roy.  Lanoen 

Steyenson,  Thos.  Paym.  late  7th  Dr.  Gds. 
Steyenson,  W.  G.  Lieut,  late  Sco.  Fus.  Gds. 
Steward,  E.  Hardine  Capt.  R.E.  (It) 

Stewart,  D.  S.        Lieut.  Staff  Yeo.  Cay.  W 

Capt.  11th  Huss. 
Stewart,  R.  C.  Capt.  H.M.  Mad.  Army. 

Asst.  Acy.-Gen.  Nagpore  Force  (It) 
Stewart,  R.  C.      Maj.  (h.p.)  Dep.  Asst  Adj.- 

Gen.  (It) 
Stewart,  R.  F.  S.      Capt.  Roy.  Ayrshire  Mil 

late  Lieut  Sco.  Fus.  Gds  (It) 
Stewart,  Sir  Houston,  G€B.         Adm.  (It) 
Stawart,  W.  Houston,  CB.     Cxpi.  RJT.  (Uj 
Stirling,  Francis  Lieut  R.N.  fit) 
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r  Stirling,  J.  S.  Capt.  Roy.  Art.  (17.) 

i,  Stirling,  W.  Major  Roy.  Art.  (11.) 

:    Stokes,  Alfred  Lieut.  38th  Regt.  (1/.) 

f  Stoney,  F.  S.  Capt.  Roy.  Art. 

_r  Stopford,  James  J.  Vice-Admiral  (11.) 

Stopford,  Richard  H.  Rear-Adm. 

atorer,  Arthur  T.  Capt.  R.E.  (1^.) 

Storks,    Rijht  Hon.   Sir  Henry  K.  GCB. 
GCMGi  Major-Q-en.  ComptroIlcr-in-Chief, 
War  Office 
Stoorton,  Marmaduke     Lieut.  8th  or  King's 
Stracey,  Edw.  J.     Lieut.-Col.  late  Sco.  Fus. 

Gds.  (1/.) 
Stracey,  Henry  H.  D.     Capt.  Sco.  Fus.  Gds. 
Strahan,  William  Capt.  R^.  (17.) 

Strange,  A.  FRAS.        Lieut.-Col.  kte  H.M. 

7th  Mad.  Cav.  (1/.) 
Strange,  Alexander     Major  14th  Regt.  (1/.) 
Strange,  H.  F.  CB.  Col.  Roy.  Art.  (1/.) 

Strange,  Tom  Bland  Capt.  R.A.  (1^) 

Strangways,  W.  A.  F.  Ctpt.  R.H.  Art. 

Stratford,  Robert  Lieut.  6th  Re^t. 

Strathmore,  Eabl  of,      late  Lieut.  2nd  Life 

Gds. 
Streatfield,  Sidney  R.      Lieut,  late  R.N.  {II.) 
Streathfield,  Chas.  Ogle  Maj-Gen.  R.E.  (1/.) 
Strickland,  Edw.  CB.    Dep.  Com.  Gen.  (1/.) 
Strong,  Clem.  W.     Ool.  (ret.)  Coldm.  Gds. 

(1/.) 
Stuart,  Charles  Maj.-Gkn.  h.p.  Ceylon  Rifles 

(11.) 
Stuart,  J.  F.  D.  Crichton    Lieut.-Col.  (ret.) 

Gren.  Gds.  MP.  (1^) 
Stuart,  Wm.  Jas.  Maj.  Roy.  Eng.  (1/.) 

•Stuart,  Wm.  Tyler    Capt.  17th  Regt.  Den. 
Asst.  Quartermaster-General  DubUn  (1?.) 
Stucley  Stucley,  Sir  George,   Bart.  Lieut.- 
Col.  Devon  Mil.  Art.  MP.  (1/.) 
Studd,  Edward  Major-General 

Sturgeon,  Chas.  Ens.  bite  24th  Regt. 

Sturt,  C.  N.  Lieut.-Col.  Gren.  Gds.  MP.  (1/.) 
•Styan,  Arthur    Capt.  Queen's  Westminster 

Rifle  Volunteers  (1/.) 
Sulivan,  G.  A.  F.  Col.  (ret)  5th  ILoj.  I.  Lans. 
Sullivan,  Wm.  CB.  Major-Gen. 

Sutherland,  Edward        Maj.  unatt.  Barrack 

Master  Woolwich 
Sutton,  John  Major  late  47th  Regt. 

Swan,  J.  Perdval-        Capt.  3rd  Roy.  Middlx. 

Mil.  (1/.) 
•Swann,  Jno.  S.         Capt.  22nd  Regt  Dep.- 

Asst.  Quartermaster-General  Cork  (1/.) 
Swinburne,  C.  H.  Admiral  (1^.) 

Swindley,  J.  E.        Majotr  Car.  Depot,  Can- 
terbury (1/.) 
Swiney,  G.  Gen.  R.A.  Beng  (IZ.) 

Swiney,  G.  Clayton    Capt.  late  32nd  L.  Inf. 

(1/.) 
♦Swinfen,  F.  TT.  Major  5th  Dmg.  Gds. 

Sykes,  Sir  l\  li.  "iarf.    Capt  late  11th  Huss. 
Sykes.  W.  II.  FlW.     Col.  (ret.)  Bom.  Army 

MP.  (1/.) 
Symonds,  T.  E.  Capt.  R.N.  (1^ 

Symonds,  0.  E.  H.     Lieut,  (ret)  Roy.  Art. 

TABUTEAU,  A.  O.         Capt  98rd  Highrs. 
Tplbot,  C.  R.  M.  Esq.  M.P.        Dep.  Lieut. 
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•Talbot,  Son.  W.  L.         Lt-Col.  (h.p.)  2l8t 

R.N.B.  Fus.  (11.)  . 
Talbot-Harrey,  W.     Maj.  late  Suffolk  Artil- 
lery Militia,  and  1st  Middl.  Eng.  Voir*.  (1/.) 
Tanner,  Edward  Capt.  Sth  or  King's 

Taplin,  Thomas  Surg,  late  H.M.  Mad.  Army 

(11.) 
Tarbet,  P.  G.  Lieut.  R.  E.  (1^.) 

Tate,  Jas.  Roddam  Paym.  R.N.  (1/.) 

Tatham,  Edward  Capt.  RJS^. 

TattnaU,  R.  C.  Commr.  R.N.  (1^.) 

Taylor,  Arthur  Joseph      Maj.-Gen.  R.  Art., 

Inspector-General  of  Artillery 
Taylor,  Brook  Maj.-G^n. 

Taylor,  The  Rev.  H.  A.  MA.     Ute  ChapUdn 

to  the  Forces 
Tavlor,  Sir  H.  G.  A.  KCB.         Gen.  H.  M. 

Mad.  Army  (1/.) 
Taylor,  J.   M'K.  Col.  Bomb.  Army   Brig.- 

Gen.  Commg.  Brigade,  Deesa 
Taylor,  R.  C.  H.  CB.      Col.  R.A.  I.  F.  O. 

London 
Taylor,  Thos.  Matt.  Lieut.-Gen.  H.M. 

Bengal  Army  (1/.) 
Teasdale,  Washington        Lieut,  late  Ist  W. 

York  Art.  Vobs. 
Teesdale,  Henry  GeoKe  Major-Gen.  R.H. A. 
Teeyan,  Henry  Lieut.  75th  Rtfgt.  (1/.) 

Tempest,  Thos.  R.  P.  Col.  (ret.)  23rd  Royal 

Welsh  Fusiliers 
Templetown,  ViscorrfT  Lieut.-Gen. 

Col.  Commt.  GOth  Royal  Rifles  (1/.) 
Tennyson,  Julius         Lieut.  29th  Reg.  (XI) 
•Terry,  Frederick  S.         Capt.  26th  Regt. 

KO.B.  (11) 
•Teush-Hecker,  C.  H.  CoL  Commt. 

Car.  Depd<  Canterburr  (ll.\ 
Tew,  Cyril  B.      Lieut.  68th  Light  Inf  (11) 
Thelluson,  A.  G.  B.  Major  late  Coldm. 

Gds. 
•Thesiger,  Hon.  C.  W.         Miyor  6th  Innis- 

killing  Drags.  (1/.) 
•Thesiger,  Hon.  Fred.  A.      Col.  96th  Regt. 

(Xl) 
Thomas,  C.  D.  Capt  Coldm.  Gds.  (li.) 

Thomas,  H.  J.  Lt-Col.  (ret.)  Roy.  Art. 

(1/.) 
Thomas,  J.  W.  CB.       Col.  67th  Regt.  (IZ.) 
Thomas,  Montagu  Capt  R.N.  (11) 

Thomas,  William  H.      Ens.  1st  Surrey  Rifle 

Tols.  (11) 
Thompson,  Daniel  Capt.  67th  Regt. 

Thompson,  G.  A.  Lieut.  12th  Roy. 

Lancers  (1/.) 
Thompson,  T.  H.         Capt.78th  Highs.  (11) 
•Thompson,  P.  S.         Lieut.-Col.  14th  Hus. 

(11) 
Thompson,  R.  T.        Lieut.  66th  Regt  (1/.) 
Thomson,  Harry    Gen.  H.M.  Beng.  Army 

(1/.) 

Thomson,  R.  Kennedy  Commr.  R.N. 

Thomdike,  Daniel  Maior-Gen.  R.A. 

•Thomton,E.Z.  Lieut.  104th Beng. Fus. (1/.) 
•Thorold,  George  E.  Col.  (ret.  f  p.)  Lt-OoL 

Kent  Rifle  Vols.  (IH 
Thnrlow,  H.  H.  Lievt  18th  JAfjtA  laf. 

Thursby,  Jas.  L.   Maj.  (rcU  17th  Regt (1/.) 
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TUuwby,  Rich.  H.  Capt.  Coldm.  Gds. 

Thynne,  Alfired  W.  Lt.-Col.  aren.  Ods.  {11.) 
Tidy,  T.  H.  Col.  Comg.  Brig.  Colchester 
Tinkler,  W.  A.  Capt.  late  Hon.  Corps 

Q-en.-at-Arms 
Tipping,  Alfred  Lieut.-Col.  late  Gren.  Gds. 
Tireman,  Hy.  Stephen  Maj.  (ret.)  B.A. 

Todd,  Tho8.*Fentliam  Lieut.  ri2nd  Begt.(l^.) 
ToUemaohe,  Wm.  Aug.    Capt.  late  2nd  Life 

Gkiards 
ToUnor,  W.  M.  Capt.  (ret.)  R.A.  (1^.) 

Tolson,  Wm.  Lieut.  35th  Boy.  Sussex  Regt. 

(1/.) 
Tomkinson,  E.  Lieut.-Col.  h.p.  unatt. 

Tomline,  G.  MP.  Col.  North  Lincoln  Mil. 
Tomline,  Wm.  Cupt.  late  10th  Huss.  (1^.) 
Tompson,  W.  D.  Capt.  17th  Regt.  (1^.) 

*Tonnochy,  Valens  Capt.  Slst  Regt.  (1/.) 
Toppin,  J.  M.  Capt.  18th  Royal  Irish  (1/.) 
Torriano,  C.  E.  Capt.  Roy.  Art.  (1/.) 

^Tott-enham,  Charles  James  Lt.-Col.  Denbigh 

Yeo.  Car.  late  Capt.  2nd  Life  G^.  (il.) 
Toulmin,  Augs.  Esq.  late  H.E.I.C.  Sea.  Ser. 

(II) 
Tower,  H.  Lieut -Col.  Coldm.  Gds. 

Townsend,  H.  J.  Stephens  T.        Lieut,  late 

2nd  Life  Guards 
Townsend,  J.  C.  C.  Capt.  North  Cork  Rifles 

(II.) 
Townsend,  Samuel  P.       Commr.  R.N.  (II.) 
Townshend,  Henry  Dire      Lieut. -Ghen.  Col. 

25th  Regt.  (1/.) 
Tracy,  Eon.  Ciiarles  Hanbury,  M.P,        late 

Lieut.  R.N.  (II.) 
Traoey,  Harry  A.  Capt.  Roy.  Art.  (1/.) 

IVaill,  Wm.  A8st.-Siu;g.  91st  Highrs. 

Travers,  E.  A.  B.  Lt.-Col.  ELM.  Mad.  Staff 

Corps,  Dep.  Adj,  Gen,  Madras  (II.) 
Travers,  H.  F.  E«q.  Asst.  Storekeeper 

Travers,  James,  ^.€.         Major-Gen.  H.M. 

Beng.  Array  (i^.) 
Travers,  J.  O.  CB.    Major-Gen.  Insp.-Gen. 

Roy.  Marines 
•Treftiflis,  Son.  W.  R.       Lt.-Col.  Sco.  Fus. 

Gds.  (II.) 
Tremayne,  Arthur  Lt. -Col.  late  13th  Lt.  Brs. 
Trench,  C.  Capt.  R.A.  (1/.) 

Trench,  Mon,  W.  Le  Poer  Capt.  R.E.  (U.) 
•IVevelyan,  H.  A.  Lt.-Col.  7th  Hussars 

Trevelyan,  Jas.  Harrington  Lt.-Col.  unatt. 
Trevor,  E.  A.  Lieut.  R.  E.  Bengal 

Trevor,  G.  H.  Lieut.  R.A.  Madras 

•Trevor, J?\^€.    Lieut.-Col.  14th  Regt.  (1^.) 
Major  5th  Dep.  Batt.  Isle  of 


Lieut.  R.N.  Reserve 


Tritton,  F.  B 

Wight 
Trivett,  J.  F. 

(II.) 

TroUope,  Chas.  CB.  Maj.-Gen. 

Trotter,  H.  Capt.  Gren.  Gds.  (1/.) 

Trousdell,  W.  G  MD.  Surg.-Maj.  Staff 

(II.) 
Tryon,  George  Capt.  R.N.  (II.) 

Tryon,  J.  Capt.  39th  Regt. 

Ti^n,  B.  Capt.  (ret.)  Rifle  Bng. 

Tuite,  Hugh  Manley  Maj.-Gen. 

ToUoh,  Alex.  CB.    Lieut.-G^n.  (ret.)  B.A. 


TuUoh,  J.  S.  Major  B.H.  Art.  (U) 

Tupper,  Chas.  Wm.  Capt.  lat«K.O.L.L  MiL 
Tupper,  De  Vie  Ma^or  (ret.  h.p.)  8th  or 

King's  (1/.) 
TurbervJl,  T.  P.  Capt.  RA.  (U.) 

Turner,  C^eo.  Esq.  Master  Shipwright  Wool- 
wich (li.) 
Turner,  G^eo.  H.         Lieut.  50th  Regt  (U) 
Turner,  Henry  Aasist.-Surg.  8co.  Fus. 

Gds. 
Turner,  H.  S.  Capt.  69th  Regt.  (U) 

Turner,  James  Trench        Lieut.  TSrd  Regt 

(1/.) 
Tumour,  Edmund  E.        Comm.  R.N.  (W.) 
Tweedie,  Michael  Capt.  h.p.  RA- 

Twemlow,  Geo.  Maj.-Gen.  CoL  Cosnm. 

Roy.  Art.,  Bengal  (1/.) 
Twyford,  A.  F.    Lieut,  (ret.)  75th  Rezt.  (U) 
T\v7ford,  F.  R.    Lt.-Col.  Hants.  R.  \  oL  2ttd 

Adm.  Batt  kite  Capt.  86th  Regt  (It) 
Tylee,  Alfred  Col.  (ret)  RA.  OP 

Tyler,  E.  S.  Capt.  Roy.  Enp,  (11) 

Tyssen,  F.  S.  D.  Lieut,  iate  4th  Drag. 

Gds. 

DFFINGTON,  Viscount   Comet  Wanriti 

Yeo.  Cav.  late  Capt.  Sco.  Fua.  Gds.  (U) 

Underwood,  G.  A.    Lt-CoL  (ret.)  Mad.  Ait 

Upton,  Mon,  Arthur^  Major-Genenl 

(1/.) 

VACHER,  F.  S.  Bt.-Msgor22nd  Reg.  Dep. 

Asst.  Qr. -Master  General  (11.) 
Valpv,  Ant.  B.  Ci^t  RN.  (U) 

Vandeleur,  C.  T.  B.  Capt.  12th  Beyii 

Lancers  (II.) 
Vandeleur,  T.  B.     Capt.  7th  Roy.  Fus.  IL) 
Varder-Meulen,  J.  H.        Lieut.  LOth  Begt 

(11.) 
Van  de  Weyer,  A.  S.  B.    Lieut.  Gren.  CWb. 
Van-Straubemsee,  F.     Lieut-CoL  ^rDt)13tIi 

Inf.  (11.) 
Van  Straubenzee,  T.  Capt.  R.  A.  (LI) 

Vassall,  Rawdon  J.  P.       Maior-Goi.  unatt 

(11.) 
Vaughan,  E.  C.       Lieut.  Rifle  Brigade  (U) 
Vaughan,  H.  B.  Capt.  20th  Regt  (U) 

Vaughan,  J.  F.     Lt-Col.  R.  Mon.  L.  I.  M- 
Ventry,  T.  T.  A.  LoBD  Capt  h.p.  43rd 

L.  i. 
Vemer,  L.  Sidebottom       Major  unatt  (liL) 
Vemey,  G.  Hope      Ens.  Rifle  Brigade  (12.) 
Vemey,  Sir  Hany,  Bart.    Major  late  Gren. 

Gd*.MP.    (11.) 
Vernon,  G.  A.  Lieut.-CoL  Staffordshire  Rifle 

Vols,  late  Lieut-Col.  Coldm.  Gds. 
Verschoyle,  H.  W.  Lt-CoL  Ghren,  Gds.  (Ll) 
Vesey,  Geo.  Hy.  laeut-CoL  BA. 

Vesey,  Son.  J.  R.  W.       Capt  Coldm.  Gdi. 

(ll.) 
Villiers,  Son.  Fred.  W.  C.  Capt  late  CcAdm. 

Ghiards  (1/.) 
ViUiers,  Son.  G.  P.  H.    Lieut  Gr.  Gds.(lU 
Voyle,G.E.  Cd.  RJl  (U) 

Vyner,  B.  0.  de  Grey  OM>t  (ret)  Gr. 

Gds.  (IL) 
Vyse,  G.  Howard    Col.  (ret.)  2nd  Life  Gdi. 
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•WADE,  Hamlet  Coote,  CB.  Col.  late  13th 

L.  I.  ill.) 
Wade,  John  Peter  Major  (ret.)  Beng. 

Army  (1^) 
Wade,  Seaton  Surg.  R.N.  (1^.) 

Wadman,  A.  J.  P.  Capt.  (ret.)  King's 

Drag.Gds.  (1^ 
Walwb,  G.  D.  Lieut.  20th  Regt.  (1^) 

Wabab,  H.  J.  Maj.  and  Paym.  94th  R«gt. 
Wake,  A.  J.         ,  Capt.  R.  Art.  (1/.) 

Wake,  R.  W.  Lt.-Col.  h.p.  Roy.  Air. 

Corps 
Wale,  Rev.  Henry  J.  late  Lieut.  2nd 

Drags. 
WalhouBO,  Edward        Capt.  late  12th  Regt. 
Walker,  A.        Capt.  h.p.  79th  Highrds.  (1/.) 
Walker,  C.  P.  Beauchump        Lt.-Col.  (ret.) 

2nd  Drag.  Gds.  Mil.  AtUcho  H.B.M.  Em- 
bassy Berlin  (1/.) 
Walker,  D.  Corrie       Capt.  Rov.  Engs.  (K.) 
^rfWalker,  Edw.  Lieut.  2l9t  R.  N.  B.  Fu9.(l/.) 
Walker, F.W.E.F.  Capt.Sco.  Fus.Gds.  (1/.) 
•Walker,  G.  G.  MP.       Major  Scottish  Bor- 
derers Mil.  (1^) 
Walker,  Sir  Geo.  R.  Barf.  Capt.  h.p.  unatt. 
Walker,  Uercules  Major  Rifle  Brigade 

Walker,  John  Capt.  late  66th  Regt.  (1/.) 
Walker,  John  Esq.  Geographer  East 

India  Office 
Walker,  S.        Lieut.-Col.  late  Q.  O.  L.  Inf. 

MU. 
Walker,  Wm.       Capt.  late  69th  R«gt.  Prof. 

of  Mil.  Administration,  Royal  Staff  College, 

Sandhurst  (1/.) 
WaUace,  Sir  W.  T.  F.  Bart.     Lt.-Col.  (ret.) 

Gren.  Gds. 
•  WaUer,  Geo.  H.    :Major  7th  Rov.  Fus.  (1/.) 
WaUer,  S.  Lieut.  Roy.  En<r8.  (1/.) 

Wallington,  J.  C.     Major  late  10th  Hussars 

Walpole,  Horatio  J.  T.       Lieut.  Rifle  Brig. 

(11) 
Walpole,  Horatio  Capt.  5th  Fus. 

Walpole,  Wni.  Admiral 

Walsh,  Arthur,  MP,  Capt.  late  1st  Life  Gds. 
Walton,  Clifford  Dep.  Asst.  Com.  Gen.  (1^) 
Walwyn,  Jas.  H.  Capt.  23rd  R.  W.  Fus. 
Ward,E.B.  Capt.  H.M.  3rd  Punjab  Regt.  (H.) 
Ward,  Edw.   Wolstenholme        Lieut.-Col. 

R.E.  (1/.) 
Ward,  H.  Capt.  (ret.)  Ben?.  Army 

Ward,  John  Lt.-Col.  hitc  9Ui  Highlre. 

Ward,  John  Ross  Capt.  R.  N.  (1/.) 

Ward,  R.  B.  Ens.  12th  Regt.  (1/.) 

•Ward,  Thos.  Le  H.  Capt.  R.  N.  (1/.) 

Ward,W.  J.  Maj.  H.M.  8th  Beng.  Cav.(l/.) 
Warde,  C.  KH.  Admiral  (1^) 

Warde,  Edw.  Chas.  CB.        Maj.-Gen.  Com- 
manding Royal  Art.,  Woolwich  (1/.) 
Warde,  Francis  Licut.-Gen.  Col.Comm.R.A. 
♦Warden,  Robert,  CB.   Col.  19th  Regt.  (1/.) 
Wardlaw,  Robert,  CB.        Col.  (ret.  h.p.)  1st 

Roy.  Drags. 
Waring,  Walter  T.       Capt.  Kent  Ajt.  (II.) 
Warre,  F.         Lieut.  lat«  East  Kent  Mihtia 
Warre,  Hy.  J.  CB.  Col.  (ret.  h.p.)  57th 

Regt.  (U.) 


Wan-en,  Charles  Lieut.  R.E.  (1/.) 

Warren,  Fred.  P.  Commr.  R.N.  (1/.) 

Waterford,  J.  H.  de  la  Peer,  Mjlsquib  of 

Lieut.  1st  Life  Gds.  (IZ.) 
♦TVaterhouse,  Henry  Capt.  Lanark  Art.  Vols. 
Watkins,  T.  V.  Rcar-Adm. 

Watson,  Chas.  Edward  Lt.-Col.  (ret.) 

ISthRoyallrish  (1/.) 
Watson,  D.  Col.  82nd  Regt.  (1/.) 

Watson,  Dayid  II.  Capt.  R.N.  (1/.) 

Watson,  G.L.    Lieut,  (ret.)  Ist  Life  Gds.  (1/.) 
Watson,  Rupert  C.  Capt.  Ceylon  Rifles 

Watt,  Jas.  Dufl*  late  Dep.  Comm.  Gen. 

Watts,  Robert  Capt.  (ret.)  H.M.  Mad. 

Army  (1/.) 

tt,Jr/.FRS.   Major-Gen. 
engr.1  (I/.) 

Capt.  6th  Inniskilhng 

Capt.  late  RE. 
Webber,  C.  E.  Capt.  R.E.  (1/.) 

Webber,  Fred.  W.  S.  Capt.  (ret.)  46th  Regt. 

Webster,  G.  M.  MD.         Surg,  on  the  Staff 
Webster,  Hamilton  B.        Capt.  4th  Benjnil 

Eur.  Light  Cav.  (1/.) 
Weeg.Prosser,  F.  R.        Capt.  Ist  Mid.  Art. 

Vols.  (1^.) 
Wellesley,  Hon.  F.  A.       Capt.  Coldm.  Gds. 

(1/.) 
Wellesley.  G.  G.  CB.  Rear-Adm. 

Siipt.  H.M.  Dookyard,  Portsmouth  (1/.) 
Wellesley,  Wm.  Uy.  Clias.        Col.  late  7th 

Royal  Fus. 
Wells,  James  S.        *         Staff  Commr.  R.N. 
Wells,  Richard  Capt.  R.N.  (1/.) 

Wesley,  iSiV  Robert  KCB.  Lt.-Gen.  R.M.L.1. 

(U.) 
West,  C.  E.  late  Mid.  R.N.  (1/.) 

West,  C.  R.  S.  Lord,  CB.  Major-Gen.  (1/.) 
West,  James  B.  Capt.  R.N. 

West,  Hon.  U.  S.        Capt.  Into  Gren.  Gds. 
Westby ,  A.  G .         Capt.  (ret.)  8th  or  King's 

Westcar,  H.  E.  Lieut.  R.  H.  Gds.  (1/.) 

Westmacott,  Spencer  Col.  R.E. 

Westmorbnd,  Francis  William  Henry,  E.kul 

of,  CB.  ktc  Col.  Coldstream  Guards 

VVestphal,  Sir  Geo.  Aug.  A7.  Admiral 

VVetherall,  Sir  E.  R.  KCSI.  CB.   Col.  unatt. 

Dep.  Quartermaster  Gen.  Horse  Gds.  {11.) 
Wetherall,  Sir  Geo.  Aug.  GCB.  KH.    Gen. 

Col.  8Uh  Regt.  Gov.  Roy..  Mil.  College 

Sandhurst  (1/.) 
Whalley,  J.  L.     Capt.  Ist  Roy.  Lancash. 

Mil.  and  Commt.  24th  Lancash.  Vols.  (1/.) 
Whamchffe,  E.  M.  G.  Lobd  Lt.-Col.  1st  W. 

York  Yeo.  Cav.  lato  Lt.  Gren.  Gds. 
Wheatley,  Wm.Lf-Col.  (ret.)  Sco.  Fus.  Gds. 
Wlieeler,  J.  Ross     Lt.-Col.  (ret.)  29th  Regt. 
Wheeley,  J.  S.         Capt.  8th  or  King's  (1/.) 
Wheler,  Sir  Trevor,  Bart,  Lt.-Col.  late  5th 

Drag.  Gds.  (1/.) 
Whiffen.  H.  W.  S.  Esq.   Chief  Auditor  Army 

Accounts  (1/.) 
Whimper,  F.  A.      Col.  unatt.  Major  of  the 

Tower  of  London 
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Whinfield,  C.  W.  Lieut.  ILE.  (1^ 

WMtbread,  J.  W.        Capt.  late  Suffolk  Art. 
WHte,  A.  Lieut.  Queen's  WestnuxiBter  Bifle 

Vols,  (II.) 
•White,  C.  H.  Capt  and  Adj.  Cheshire  Mil 

{II.) 
White,  Baym.  Herbt.        Lt.-CoL  Sco.  Fus. 

Gds.  ill.) 
White,  W.  E.  Lieut.  50th  Eegt.  (1/.) 

Whitelocke,  G.  F.  Lt.-Col.  late  Ben. 

Army  (1/.) 
Whitfield,  C.  T.  Surg.  h.p.  Ord.  Med.  Dep. 

Whitfield,  Hy.  Wase     Col.  2nd  W.I.  Regt. 
Whitla,  Wm.  Capt.  10th  Refft.  (1^.) 

Whitmore,  E.  A.  CoL  Asst.  Adj.-aen. 

Horse  Gtis.  (1/.) 
Whitmore,  T.  C.  D.        Capt.  Roy.  H.  Gds. 
Whitshed,  St.  Vincent  B.  H.         Capt.  late 

Coldm.  Gds.  ill) 
Whitting,  Reginald        Capt.  8th  or  King's 
Wickham,  E.  H.  Lieut.  R.A.  (1^.) 

Wigram,  Ely  D.      Col.  late  Sco.  Fus.  Gds. 

(2/.) 
Wigram,  J.  R.  Capt.  late  Coldm.  Gds.  (1/.) 
Wilbraham,  Rich.  CB.  Maj.-Gen.  Gk)v. 

and    Comdt.    Royal    Victoria    Hospital 

Netley  (1^.) 
Wildbore,  Fred.  Asst.-Surg.  hite  Coldm.  Gds. 
Wildman,  John  Col.  unatt.  (1^) 

Wilkinson,  F.  G.  Col.  unatt.  {II.) 

Wilkinson,  Henry  G.  Lt.-Col.  late  Sco. 

Fus.  Gds. 
Willes,  A.  Capt.  104th  Beng.  Fus. 

Willes,  Geo.  O.  CB.  Capt.  R.N. 

Williams,  E.  A.  CB.  Col.  R.A. 

Williams,  J.  Aubrey    Ens.  60th  Roy.  Rifles 

(II.) 
Williams,  Lawrance        Capt.  5th  W.  York 

Mil.  (II.) 
Williams,  Lewis  Duncan        Maj.-Q«n.  (IZ.) 
Williams,  Montgomeiy      Lieut.-Gen.  Col. 

Commt.  R.E.  (IZ.) 
•Williams,  O.  L.  C.  Maj.  and  Lt.-Col. 

R.  H.  Gds. 
Williams,  T.  P.  Lt.Col.  Commt.  Roy. 

Anglesey  Lt.  Inf.  MP.  (II.) 
Williams,  His  Excellency  Sir  Wm.  Fenwick, 

Sort,  of  Kars,  KCB.       Lieut. -G^en.  Col. 

Commt.  R.A.  Lieut.-Qovemor  Nova  Scotia 
Williams,  William  Surg.  h.p.  99th  Regt. 
Williams,  Win.  Capt.  lOSrd  Royal  Bombay 

Fusiliers  (11.) 
Williamson,  R.  F.   Lieut.    23rd  R.W.  Fus. 
Willis,  Browne  Lieut.-Gen.  R.A. 

•WilUs,  W.  W.  G.  B.  Capt.  R.M.L.I.  (II.) 
Willoughby,  M.  F.  CB.         Maj-Gen.  (ret.) 

Bo.  Army.  (U.) 
Wilmot,  Eardley  Major-Gen. 

Wilmot,  Francis        Lieut.  d3rd  Regt.  (ll.) 
Wilmot,  Fred.  M.  Eardley  Col.  R.A.  Commt. 

and  Supt.  School  of  Gunnery  (11.) 
Wilmot,  W.  A.  Eardley  Lieut.  5th  Fus.(lZ.) 
Wilson,  C.  P.  Lieut,  hite  H.M.  I.  Nayy  (IZ.) 
Wilson,  C.  T.        Lt..Col.  late  Coldm.  Gds. 
Wilson,  Edmund  Capt.  R.N.  (1/.) 

Wilson,  Fred.  W.  Capt.  R.N.  (IZ.) 


Wilson,  Herbert  L.  Capt.  late  Tlst  Lt.  Int 

Wilson,  H.B.         Lieut.  Tlit  Hig^  1. 1. 
(1/.) 

Wilson,  J.  J.  Capt.  R.E.  Instr.  in  Fortifica- 
tions, Roy.  MU.  Academy,  Woolwich  (ll-) 

Wilson,  Sir  John  Morillyon,  KH.  CB.   Col. 
unatt.  Major  Roy.  Hosp.  Chelsea  (1/.) 

Wilson,  S.  W.  F.        Capt.  65th  Begt.  (If.) 

Wilson,  T.  M.  Maj.-Gen.  h.p.  8th  or  Kiiig's 
(IZ.) 

Wilson,  W.  H.      Lieut.  7th  Royal  Fus.  (IZ.) 

Wily,  John        Capt.  18th  Roval  Irish  (iZ.) 

Windham,  Sir  Chas.  Ashe,  KCB.        Lieut.- 
Gen.  Col.  46th  Regt. 

Windsor-Clive,  Mon.  G.  H.  W.  Capt.  Coldm. 
Guards  (IZ.) 

Windus,  A.  J.      Commr.  late  H.  M.  Indian 
NaTy  (IZ.) 

Wingfield,  Chas.  Wm.Mfi^. -Gen.  (ret.)  R-A. 

Wingfield,  Digby  H.  R.      Capt.  R.  H.  Gds. 

Wingfield,  Fred.  Dep.  Asat.  Com.^ 

Gen.  (IZ.)  "^ 

Winter,  Mathew         Asst.  Com.-C^en.  (IZ.) 

Winthrop,  Hay  E.  S.  Capt.  R.N. 

Wiseman,  Sir  W.  S.  Barf.  KCB.  Certain 
R.N.  (IZ.) 

Wix,  A.  McKellar  Ens.  96th  Regt.  (1/.) 

Wodehouse,  Edwin      Col.  Roy.  Ait.  ADC. 
to  the  Queen  (ll.) 

Wolfe,  W.  S.  M.  C^tain  R.A.  (IZ.) 

Wombwell,  A.  Lt.-Col.  late  7th  Depot  Batt. 

Wood,  A.  B.  M.  Lieut.  Coldm.  Gds, 

♦Wood,  H.  Capt.  Rifle  Brig. 

Wood,  H.  G.  Lt.-Col.  8th  or  King's 

Wood,  Herbert  W.  Capt.  R.E.  (IZ.) 

Wood,  Thomas  Lieut.-Gen. 

Wood,  Sir  William,  KCB.  KH.      Gen.  Col. 
14th  Regt.  (IZ.) 

Wood,  William     Lieut.-Col.  h.p.  R.M.LX 
(IZ.) 

Wood,  Wm.  Mark  Col.  (let.)  Coldm.  Gds. 

Woodall,  J.  W.  Major  East  and  North 

York.  Art.  Mil.  (IZ.) 

Woodford,  Sir  John  G.  KCB.  KCH.    Maj.- 
Gen. 

Woodgate,  Francis         Capt.  (ret.)  2nd  Life 
Gds. 

Woodhead,  H.  Esq.  Nayy  Agent 

Woodroffe,  G.  W.  P.      Comet  (ret.)  R.  H. 
Gds.  (IZ.) 

Woods,  Wm.  Fell     Capt.  40th  Middli.  Kfle 
Vols.  (IZ.) 

Woodward,  John  Capt.  unatt. 

Woolsey,  O'B.  B.        Capt.  Royal  Art.  (IZ.) 

Worcester,  H.  A.  W.  F.  Majiquis  of   Comet 
Royal  Horse  Guards  (IZ.) 

Worsley,  Francis    Capt.  Isle  of  Wight  Mil. 

Worsley,  G.  F.  Capt.  R JL  (IZ.) 

Wray,  Henry  Lieut.-Col.  R.E.  (iZ.) 

Wray,  J.  Esq.  Dep. -Lieut  Linooln 

Wright,  C.  J.  Lt.-Col.  1st  Nottingham 

(Robin  Hood's)  Rifle  Volunteers  (IZ.) 
•Wright,  D.     Asst.-Surg.  Residency  Nepal 

(IZ.) 
Wright,  Edward  W.  C.  ^ol.  late  21st 

Dep.  Batt.  (IZ.) 
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Wright,  8.  H.  Lieut.  B.N.R.  (1/.) 

Wright,  W.  Esq.  late  Commissariat  Dep. 
Wrottesley,  San.  Geo.  Capt.  R.E.  (it.) 
Wnlff,  H.  Powell  Maj.-G^en.  (pet.f.p.)  E.E. 
Wyatt,  Sir  Matthew  Lieut,  late  Hon. 

Corps  of  Gent. -at- Arms  (1/.) 
Wygram,  Godfrey  J.       Oapt.  CoWm.  Gds. 
Wyndham,  Hon.  Henry,  MP.     Capt.  (ret.) 

Ist  Life  Gds. 


Wynne-Finch,  C.  A. 

(10 
Wynne,  E.  W.  L. 
Wynne,  G. 


Capt.  Sco.  Fus.  Gds. 

Lt.-Col.  Gren.  Gds. 
Col.  E.E.  (1/.) 


Wynyard,  E.  G.  Col.  (ret.)  Gren.  Gds.  (1/.) 
Wyse,  A.  G.  Capt.  48th  Eegt. 


TTMENES,  W.  R. 
King's  (1/.) 


YABBOBOUGH,  Eael  of 
Boy.  N.  Lincolnshire  Mil. 


Capt.  (ret.)  8th  or 
late  Captain 


Yeates,  W.  W.  Esq.  late  Dep.  Asst.  Comy.- 

Gen. 
Yeo,  Gerald,  MD.  Sure.  B.N.  (IZ.) 

YoUand,  Wm.        Col.  R.E.  Bailway Depart. 

Board  of  Trade  (1/.) 
Yonge,  Edm.  Bear-Adm.  (li.) 

•Yonge,  G.  N.  K.  A.  Lt.-Col.  1st  W.  I. 

Eegt.  (1/.) 
Yonge,  Henry  J.  Capt.  Gist  Begt. 

Yonge,  W.  L.  Capt.  R.A.  (11.) 

Yorke,  Sir  Charles  GCB.  General 

Col.  Bifle  Brigade  (1/.  lOt.) 
Yorke,  J.  CB.  Miyor-General  (IZ.) 

Young,  Chas.  Allen     Major  hite  83rd  B«gt. 
Young,  C.  F.  Major  Boy.  Art.  {ll.) 

Young,  Thos.  Major  (ret.)  87th  Begt. 

(II.) 
Young,  Wm.      late  Chief  Com.  Gen.  Field 

Train  Department,  B.A.  (11.) 
Younghusband,  C.  W.  Col.  Boy.  Art. 

Yule,  Patrick  Maj.-Gen.  B.E.  (ll.) 
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ABEEaAVEKNY,  Sev.  J.  Eabl  of    Dep. 

Lieut.  Norfolk 
Adair,  H.  A.  Capt.  52nd  L.  I.  (9/.) 

Airey,  J.  M.  C.  Comr.  K.N. 

Airey,  J.  T.  CB.  Col.  (ret.  h.p.)Coldm.  Gds. 
Alcock,  Tho8.  St.  L.  Lt.-Col.  Commt. 

Roy.  East  Mid.  MU.  (8Z.) 
Aldham,  W.  C.  CB.  Capt.  R.N.  (3/.) 

Alexander,  R.  Lieut.-Gen.  Col.  H.M. 

24th  Madr.  N.I.  (SI.) 
Allen,  J.  L.  Esq.       Dep.  Lieut.  Perthshire 
Anderson,  Thomas  Maj.  64th  Regt. 

Andrews,  Rob.  A.  Lt.-Col.  (ret.)  80th 

Regt.. 
Archei ,  Clement  R.     Capt.  late  4th  Dr.  Gds. 
Armstrong,  R.  S.  Maj  .-Gen.  R.A. 

Armstrong,  Thomas        Maj.  late  2nd  W.  I. 

Regt. 
Arrow,  W.  G.      Maj.  lat«  28th  Bomb.  N.  I. 
Ashbumham,  Hon.  Thomut  CB.      Lt.-Gen. 

Col.  82nd  Regt. 
Ashmoro,  Chas.     Maj.-Gcn.  Col.  30th  Regt. 
Atkinson,  Thos.  Lieut.  Ist  Royals 

Austin,  Thomas  Colonel  late  69th  Regt. 
Aylmer,  H.  Major-Gen.  (ret.  f.p.)  R.A.  (3/.) 
Aykner,  T.  C.  Col.  unatt.  (9^) 

BADDELEY,  F.  II.      Maj.-Gen.  (ret.  f.p.) 

R.E. 
Bagot,  Charles  Col.  3rd  K.  O.  Stafford 

Mil.,  late  Gren.  Gds. 
Bagot,  G«orgo  Miyor  69th  Regt.  (91.) 

Baldock,  W.  Lieut,  late  Rifle  Brigade 

•Balfour,  C.  James  Capt.  R.N. 

Balfour,  F.W.  Major  late  Rifle  Brig.  (9/.) 
Balfour,  Geo.  CB.  Major-Gen.  R.A. 

Madras  (3/.) 
Barclay,  A.  K.       Capt.  late  Sur.  Yeomanir 
Barchiy,  D.  W.  Capt.  late  90th  L.  I. 

Barlow,  Geo.  Capt.  4th  Duke  of  Lane. 

Own  L.  I.  MU. 
Bamston,  R.  II.  Esq.        Dep.-Lt.  Cheshire 
Barou,  R.  J.    Lieut.-Col.  (ret.)  R.E.  (10«.) 
Barrell,  Justinian  Capt.  R.  N.  (10*.) 

Barrow,  W.  P.  Lieut.  B.N.  (9^) 

Bartley,  J.  Cowell  Lt.-Col.  5th  Fus. 

Barwell,  William  Capt.  R.N. 

Basevi,  J.  P.  Capt.  R.E.  Bengal  (9^) 

Bastard,  W.  B.  Capt.  late  90th  Lt.  Inf.  (3/.) 
Bateman,  H.  W.  Lieut.  31st  Regt.  (9/.) 
Bayfield,  H.  W.  Admiral 

Baylis,  E.  W.  D.      Ens.  86fli  Middlx.  Rifle 

Vols.  (9/.) 
Baylis,H.  Inglis  Lieut.  H.  M.  39th  Beng.  N.I. 
Baylis,  T.  H.  Capt.  86th  Middlx.  Rifle 

VoU.  (9Z.) 


Bayly,  John  Col.  R.E.  (lOi.) 

Baynes,  G.  Macleod  Capt.  h.p.  RJ^. 

Bayntun,  W.  H.  Capt.  late  12th  Royil 

Lancers 
Beadon,  George  Capt.  UN. 

Beauclerk,  Loed  Amelius  W.  Qipt  B.N. 
Beazley,  Geo.  G.  Capt.  88rd  Regt  (91.) 
Belcher,  Sir  Edward,  KCB.  Viee-Adm. 

Bell,  Chas.  Wm.  Lt.  late  15th  King's  Hui. 
Bell,  Sir  John,  (KJB.  Gen.  Col.  4th  Regt. 
Bence,  H.  B.  Col.  late  Suflblk  Art. 

Bere,  E.  B.  Major  late  45th  Regt. 

Beresford,  Wm.  Hy,  Capt.  late  Rifle  Brig. 
Best,  Jlon.  Henry  Mid.  lato  R.N.  (91) 

Best,  T.  C.  H.  Major  (ret.)  72nd  Highl*.(9/.) 
Bidwell,  J.  FSA.  Lt.  late  Queen's  Roy. 

Yoln. 
Bingham,  G.  W.  P.  CB.         Col.  (ret.)  64th 

Regt. 
Black,  B.  West  Major-G^n.  late  R.A. 

Madras  (9/.) 
Black,  WiUiam,  Esq.  IaUs  Mid.  R.>'. 

Blair,  William  Fordyce  Capt.  R.N. 

Blakeley,  A.  T.  Capt.  hit*  R.A.  (lOi.) 

Blanshard,  Rich.  Esq.  late  Lieut.-Gor. 

and  Vice-Adm.  of  Vancouver'a  Island 
Blundell,  H.  B.  H.         Capt.  Gr.  Gds.  (91.) 
Boileau,  C.  L.  Major  Ute  Rifle  Brietde 

(1/.) 
Boileau,  Sir  J.  P.  Bart.        Lieut,  h.p.  90th 

Lt.  Inf. 
Bonamy,  John         Lt.-Col.  (ret.)  6th  Reet. 
Borland,  Oswald  Comr.  RX- 

•Borton,  Arthur,  CB.  Col.  Brig.-Gen. 

Comg.  2nd  Inf.  Brig.  Curragh 
Boultbee,  Fred.  Mooro  Rear-Adm. 

Bourchier,  Jas.  J.        Major  (rot.)  62nd  Lk 

Infry.  (9/.) 
BouiTie,  Jas.      Col.  Commt.  Roy.  Lan.  Art. 

M.P.  (9/.) 
Boustead,  John,  Esq.         Army  Agent  (3/.) 
Bowen,  A.  F.  J.  Commr.  K^- 

Brabazon,  Rev..  W.  J.  M.  lato  Chaplain 

to  the  Forces 
Brandreth,  Thomas  Capt.  B.N.  (91.) 

Branfill,  B.  A.  Capt.  86th  Rot.  Co. 

Down  (9/.) 
Breton,  H.  W.        Lt.-Gen.  Col.  56th  Regt 

(3^.) 
Breton,  Peter  Wright    Capt.  Hante  MI1.(9/.) 
Breton,  W.  H.  Commr.  R.N.  (SL) 

Bright,  R.  O.  Col.  19th  Regt 

Brigstocke,  G.  C.  H.  P.    Capt.  late  4th  KJ. 

Drag.  Gds. 
Brocat,  Bernard  Lieut,  late  6th  Drag.  Ods. 
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Brook,  G.  S:^.  Esq.  Ordn.  Storekeeper 

Broughton,  J.  C.  Lobd,  OOB.  Ck>l.  B. 

wStoBiU. 
Brown,  R.  Esq.  FBS.  FLS.        late  Surgeon 

Scotch  Fencible  Begt. 
Browne,  H.  B.         Lt.-Col.  20th  Begt.  (9Z.) 
Browne,  LiOBD  John  T.        late  Lieut.  B.N. 
Browne,    Vem.  Archdn,  B.  W.  MA.       late 

Chaplain  to  the  Foroes 
Browne,  W.  B.  Ensign  late  68th  L.  L 

Bijmer,  J.  Capt.  late  5th  Drag.  Ods.  (3^.) 
Bacdeuch,  Walter  F.M.  Duke  of,  KG.  KT. 

FBS.  Lord-Lieut.  Co.  Mid  Lothian 

Bachan,  Q-.  W.  Fordjce       Col.  (ret.)  B.H. 

Gds. 
Buckle,  W.  Hill  Lieut  late  14th  Begt 

Buckler,  E.  P.  Gen.  Col.  SSrd  Begt. 

Buckmll^  J.  T.  Lieut.  B.E.  (9i.) 

Budgen,  John  Conunr.  B.N. 

BuUer,  E.  M.  Major  Bifle  Brigade  (9/.) 

Burdett,  Francis  Lieut.-CoL  late  Ivth  Lane. 
Burdett,  air  Bobert,  BaH.       CoL  late  68th 

L.I. 
Burrard,  Sidney         Lieut.-Col.  Gren.  Gds. 
Burrias,  E.  N.  Lieut,  late  Ceylon  Begt. 

Burrows,  B.  E.  KH.  CoL  lato  66th  Begt. 
Bnrslem,  G.  J.  Capt  late  94Ui  Begt. 

Butler,  Heniy  Thomas  Capt  4th  Huss.  (9^.) 

CAMBRIDGE,  H.B.H.  GEOBGE  W.F.  0. 

DUKE  OF,  KG.  GCB.  GCMG.    Field- 
Marshal,  Commandinff-in-Chief,Col.  Gren. 

Gds.  Roy.  Art.  Boy.  Eng. 
•Cadman,  W.  E.       Capt  6th  W.  York  Mil. 

(9/.) 
Caldwell,  Charles  B.    Capt  hito  66th  Begt. 
Caldwell,  Henry,  CB.  Capt.  B.N. 

ABC,  to  the  Queen  (SL) 
Caldwell,  William  Chas.        Capt.  laie  47th 

Begt  (3/.) 
Calrert,  A.  M.  Capt.  B.H.  Art.  (3/.) 

Campbell,  A.  J.  Lt-Col.  late  16th  Begt 
Campbell,  Archibald  Col.  late  46th  Begt. 
Campbell,  D.  L.  Lieut  late  9th  Boyal 

Lancers 
Campbell,  F.  A.      Capt  BJf .  ADC,  to  the 

Queen  (30 
Campbell,  Bobert  Commr.  B.N. 

Cannon,  Edward  St.  Leger  Bear-Admiral 
Cannon,  Frederick  Capt.  B.N. 

Cardigan,  Jas.  Thos.  Ejlkl  of,  KCB.       Lt.- 

Gen.  CoL  11th  Hussars  (3/.) 
Carey,  Le  Marohant     Capt.  late  66th  Begt. 
Carey,  Wm.  Capt  B.A.  (9/.) 

Carlyon,  T.  F.  Lieut  14th  Begt.  (9^) 

Cannichael,Ch8.M.  CB.    Lt-Gen.  Col.  20th 

Huss.  (lOt.) 
Carmichael,  Geo.  Lynedoch         Major  95th 

Begt 
Carpenter,  C.  Commr.  B.N. 

CafUe,  William  Lanford  Bear-Adm.  (10«.) 
Cautley,  Sir  Proby  T.  KCB.  Col.  (ret.) 

Bengal  Art.  (3^) 
Caran,  P.  C.         Lieut-Col.  late  80th  Best 

CaTe,  Lawrence  Trent  Cap.  late  54th  Begt. 
CTialmcrf,  P.  Esq.    Capt.  late  3rd  Drag.  Gd  • . 


Capt.  R.N.  (8/.) 
"  pt  B.  N.  (91.) 


Chaloner,  Thomas 
Chamberlaine,  W.  C.  Capt. 

Chambers,  Montague,  Esa.  QC.  MP.    kte 

Lieut  71st  High.  Light  I.  (9/  ) 
Chapman,  J.  J.  Capt  h.p.  B.A. 

Charlewood,  E.  P.  Capt.  B.N.(9?.) 

Chetwode,  B.  Col.  h.p.  8rd  Drae.  Gds. 

Chichester,  Bon,  Aug.  G.  C.  C^  77th 

Begt  (9/.) 
Christie,  S.  Hunter,  Esq.  MA.  late  Prof,  of 

Mathematics  Boy.  Mil.  Acad.  Woolwich 
Christie,  W.  J.  Capt  late  Gren.  Gds. 

Churchill,  Loed  Alfred        late  Lieut.  88rd 

Begt. 
Clarke,  Geo,  Calrert  CoL  2nd  B.  N.  B. 

Drags. 
Clarke,  H.  W.  Lieut.  R.E.  (9L) 

Clarke,  M.  de  S.  M'K.  G.  A.         Capt  50th 

Begt.  (9/.) 
Clarering,  Sir  William  A.  Bart,  late 

Capt.  ^oHhnmb.  MiL  (3/.) 
Clayton,  Matthew       Capt.  Northumb.  Yeo. 

Car. 
Clery,  James    Major  (ret.)  100th  Begt.  (91.) 
Clinton,  Frederick  CoL  late  Gren.  Gds.  (Zl.) 
Clinton,  H.  Col.  (ret.)  11th  Huss. 

Clinton,  Hen.  B.  Capt.  Gren.  Gds.  (9/.) 
Cocks,  Philip  Beginald  CoL  late  B.A.  (SL) 
•Codrington,  W.  Commr.  B.N.  (9Z.) 

Coffin,  J.  Townsend  Admiral 

Collett,  H.        Capt.  H.M.  Beng.  Staff  Corps 

(91.) 
•CoUings,  J.  B.  CoL  83rd  Begt.(9/.) 

Colnle,  Henry  Lieut.-Gen. 

Conroy,  H.  G.  Col.  late  Gh«n.  GWe. 

Cooke,  J.  G.  Capt.  7th  Lan.  Mil. 

Cooke,  William  Ensign  10th  Begt.  (9/.) 

Cookes,  George  Capt.  unatt.  (31.) 

Cooper,  D.  S.  Capt.  late  Ist  Boyals 

Cooper,  Henry  M^or-Gen. 

Cooper,  Leon  Morse  CoL  unatt. 

•Coote,  Robert  Capt  B.N.  (8/.) 

Corbett,  William  Major  kte  52nd  Lt.  Inf. 
Cotton,  W.  Esq.  Deputy-Lieut.  Essex 

♦Cox,  J.  W.        Col.  (ret.  h.p.)  18th  Lt  Inf. 

Asst-Adjutant-Gen.  Shomdiffe  (9^) 
Craig,  John        Major  Boy.  N.  Down  Biflet 

(9/.) 
Crawford,  Charles  Capt.  B.E.  (9/.) 

Crofton,  John  F.  Mig.-Gen. 

Crolo,  G.  S.  Miyor  late  28th  Begt 

Crutchley,  Charles  Mi^or-Gen.  Com« 

manding  Troops,  Gibraltar  (8/.) 
Cunynghsmtie,  A.  A.  T.  CB.  Major-Gen. 

Comg.  Troops,  Curragh 
Cuppage,  Alex.        Comet  late  4th  Dr.  Gds. 
Curling,  J.  J.  Lieut.  B.E.  (9L) 

Cust,  Mon.  Sir  E.  KCH.        Gen.  CoL  16th 

Lancers  (3^) 
Cust,  Son,  P.  F.     CoL  late  22nd  Begt  (Zl) 

D*AGUILAB,H.T.  Lt-CoL  late  Gren.  Gds. 
Dando,  A.  C.        Capt  Boyal  Naval  Beserro 

Dashwood,  W.  B.  Admiral 

Daubeney,  H.  C.  B.        Col.  h.p.  7l8t  High. 
Lt.  I^.  (3/.) 
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Barifl,  Sir  John  F.  Bart.  KCB.        Deputy- 
Lieut.  Gloucestershire  (9/.) 
Dawe,  Charles         Mwor  late  8th  or  King's 
Dawson,  Hon.  R.  M.  W.     Capt.  Oren.  Ms. 

(9/.) 
Dawson,  Wm.  Commr.  R.N.  (91.) 

Deacon,  H.  0.  Admiral 

Deane,  H.  C.  Lieut.  17th  Regt.  (9/.) 

De  Bliss,  Heniy,  Babon  late  Capt.  4th 

Royal  South  Middlx.  Mil.  (9^) 
Denison,  Sir  W.  T.  KCB.  FRS.      Col.  R.E. 
Dennis,  M.  S.  T.        Lt.-Col.  h.p.  76th  Regt. 
Derryman,  S.  H.  Capt.  R.N.  (9/.) 

Derville,  Adolphus  Lieut.-Gen.  H.M. 

Madras  Army 
De  Winton,  C.  L.    Major  (ret.)  76th  Rt. (9^) 
Dicken,  H.  Perry  Commr.  R.N. 

I^ighy,  J.  A.        Lieut.-CoL  late  Gren.  Gds. 
Dixon,  Matthew  Capt.  R.N. 

Dobie,  Robert  Surgeon  R.N.  (SI.) 

Dowraan,  John         Capt.  of  Inralids  RoyaJ 

Hospital,  Chelsea 
Downshire,  Mabquis  of    CoL  Roy.  S.  Down 

Mil. 
Drake,  Sir  T.  T.  P.  E.  Bart.      Dept.-Lieut. 

Devon,  late  Major  52nd  Lt.  Inf. 
Drax,  J.  S.  W.  E.       Capt.  late  B.  Kent  Mil. 

(Zl) 
Drummond,  Hon.  James  Robert,  CB.  Rear- 

Admiral,  Superintendent  H.M.  Dockyard, 

Devonport 
Dugmore,  W.  F.  J.         Capt.  Sco.  Fus.  Gds. 
Dundas,  P.  Col.  late  96th  Regt. 

Dunlop,  Hugh.,  CB.  Rear-Adm.  (3/.) 

Duntze,  J.  A.  Admiral 

Durrant,  Francis  Lieut.  R.N.  (9/.) 

Dutton,  Wm.  Holmes  Col.  unatt. 

Dyer,  S.  H.    Capt.  (ret.)  8th  or  King's  (91.) 

EDINBirRGH,H.R.H.  A.E.  A.  DIJKE  OF, 

KG.  Capt.  R.N.  (9/.) 

•Earle,  Wm.  Lieut-Col.  Gren.  Giis. 

Ebury,  Lobd  Capt.  late  Flint  Yeom. 

Eden,  A.  D.    Lieut.  26Ui  Cameronians  (9^) 
Edwards,  Richard  Capt.  R.N. 

Edwards,  Sampson  Commr.  R.N. 

Egmont,  Eabl  of,  Admiral  (91.) 

Ekee,  Charles  Lieut.-Col.  28rd  R.  W. 

Fus.  (9Z.) 
EUenborough,  Edward,  Eabl  of  GKJB. 

BUicombe,  Hugh  M.  Capt.  R.N. 

Elliot,  Sir  Charles,  KCB.  Admiral 

Ellis,  Arthur  Capt.  Gren.  G^s.  (9/.) 

Ellis,  Robert        Capt.  Roy.  Vic.  Rifle  Vols. 

late  Hon.  Art.  Co. 
Elwes,  R.  H.  H.  E.      Capt.  hite  12th  Regt. 
England,  W.  G.  Commr.  R.N.  (9/.) 

Erans,  T.  W.  Esq.  Dep.  Lieut.  Derby, 

MP.  (9i.) 
Evelyn,  G.  P.  Lt.-Col.  Commt.  Ist  R.  Surrey 

Mil.  (8^.) 
Eversley.ViBOOXJKT    Col.Commt.  Hampshire 

Teo.  Cav.  (lOf.) 
Bwart,  C.  B.  Lieut.-Col.  R.E. 

Ewart,  David        CoL  (ret.)  Bengal  Artillery 

FABER,  W.       Lieut,  late  14th  L^.  Drags. 


•Fanshawe,  Edward  Gennys  Rear-Adminl 
Farmer,  W.  R.  G.  Capt.  (ret.)  Gren.  Gdi. 
Farquhar,  Harry  R.  Lieut  24th  Rc«t  (dk) 
FarquharBOn,F.  Gen.  H.M.  Bomb. Army(lZ.) 
Farquharson,  G.  M'B.     Major  H.M.  Bomb. 

Staff  Corps  (91.) 
•Feilden,  O.  B.   Major  78th  HigWanden(9l.) 
FeUding,  Hon.  P.  R.  B.       Col.  Coldm.  Gds. 
Festing,  E.  R.  Capt  R.E.  (SL) 

•Field,  E.  Commr.  KK. 

Fishboume.Edm.  C^ardiner,  CB.  CaptRK. 

(31.) 
Fisher,  E.  R.      Capt.  (ret.)  4th  R.  I.  Drag. 

Gds.  (3/.) 
•Fitzclarence,  ITon.  George       Commr.  BJf. 

(31.) 
Fitzgerald,  H.  C.    Major  h-p.  38rd  Regt.(3(.) 
Fitzmayer,  James  W.  CB.  Col.  R.A 

Fitzwygram,  F.  W.  J.  Col.  15th  Hmi. 

Fletcher,  E.  C.       Majoi^Gen.  late  3rd  Drag. 

Gds.  (3/.) 
Flood,  Warden  Capt.  late  Slst  Lt  Inf. 

Foley,  T.  H.  Lobd        Lord-Lieut,  co.  Wor- 
cestershire (3^) 
Forbes,  J.  A.       Lieut-Col.  h^te  92Dd  Hicks. 
Fordyce,  C.  F.  CB.        Col.  unatt  Mil.  See, 

to  Gt)v.  of  Madras  (9Z.) 
Foster,  Thos.       Lt.-G«n.  Col.  Commt  Royal 

Engineers  (31.) 
Fox,  Charles  Richard         General  Col  57th 

Regt.  (31.) 
Franklen,  Rich.  Lt.  late  Ist  Life  Gds. 

Eraser,  Alexander  M.  Lieut  *OeiL 

Eraser,  Chas.  McKenrie  Col.  Boss.  Mil.(Sl) 
Eraser,  Sir  Will.  Aug.  £i.        Capt.  late  1st 

Life  Gds. 
Frederick,  E.  CB.    Gen.  H.M.  Bomb.  Army 
Freeland,  H.  W.  Esq.        Dcp. -Lieut  Suiw 

(31.) 
Freer,  J.  H.  Lieut-Gen.  (ret)  BA. 

Frith,  Cockayne  Capt  late  88th  Rett 

Frith,  J.  G.  Esq.  late  Mid.  B.N.  (ft) 

♦Fulford,  John  Rear-Adminl 

Fuller,  T.  Capt  18th  Hubs.  (94) 

GAMBIER,  G.  C.  Adminl 

Gardiner,  H.  L.  Col.  Roy.  Art 

Gardiner,  J.  Capt.  late  6th  Drag.  Gds. 

Ghimham,  John  Conunr.  BJT. 

Garrett,  E.  Commr.  R.N.  W 

Gbscoigne,  Fred.  C.  Trench     Lieut -CoL  lii 

(Leeds)  Yorkshire  Artillery  Vols,  late  Capt 

66th  Regt  (8/.) 
Ga«8iot,  Sebastian  Lieut  B.N.  (91.) 

Gawen,  J.  C.  G.  Roberts  Admiral  (U) 

Geddes,  J.  G.  Lieut-Col.  unatt 

George,  F.  D.  CB.  Major-Gen.  unatt.  (91.) 
Gerard,  F.  Major  Lane  H» 

Gerard,  Sir  Robert  T.  JSart.        Lieut-Cd. 

Lane.  Huss. 
Gibson,  Sir  James  Brown,  KCB.  MD.     lat« 

Dir.  Gen.  of  the  Army  Med.  Department 
Gibson,  B.  Esq.  Capt.  late  2801  Begt 

Gibsone,  John  0.  H.  Mi^or^tei. 

GiUum,  W.  J.  Major  ututt 

Gleichen,  Tictor  F.  F.  E.  G.  A.  C.  F.  Cotl»T 

Capt.  R.N.  (91) 
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aien^Joteph  PhT«.-een.  (ret, 
0oddtfct  A.  Ldthbridge        dapt.  B.  Wilts 
Tao.  Oar.  MP. 

Oodman,  B.  Temple  Capt.  5th  Drag. 

Chiards  (9i.) 
Q^odwin,  John  Capt.  late  Eng.  Corps 

Turkish  Contingent  (S/.) 
Goldie,  James  Capt.  16th  Lancers 

(9L) 
Goodenough,  James  &.        Capt.  B.N.  (Zl.) 
Gordon,  Slr  J.  W.  KCB.  Major-Gen.  B.  E. 

(3Z.) 
Gordon,  G.  T.  Bear-Admiral 

Gordon,  Sam.  E.  CB.  CoL  B.A. 

Gordon,  Wm.  Lt.-Col.  late  25th  Begt. 

Gore,  James  A.  Major  h.p.  71st  High  L.  Inf. 
Gorman,  W.  J.  Capt.  late  C^lon  Bifles  (9/.) 
GK>8set,  A.  Mi^.  (ret.)  BA. 

Gosset,  Heniy  Adm.  (3/.) 

Grant,  A.  Capt.  late  Gist  Be^t. 

Grant,  John  Jas.  CoL  (ret.)  Boj.  Can.  Bifles 
Ghray,  Bertie  J.  Lieut,  late  Boy.  Afr.  Corps 
Graj,  C.  G.  late  Lieut.-Col. 

Gray,  B.A.  Esq.  late  Hon.  Corps  of 

Gent.-at-Arms 
Cbey,  Son.  Charles      Lieut.-Gen.  CoL  71st 

Highland  L.  I.  m.) 
Grey,  Sir  George,  KCB.        late  Capt.  53rd 


Lieut-Col.  26th 


Begt.  (3/.) 
♦Grey,  Balph  William 

Middlx.  kfle  Vols. 
Griffith,  Henry  Darby,  CB.  Maj.-Gen. 

Grosrenor,  Eabl  Lieut.-Col.  Queen's 

Westminster  Bifle  Vols.  MP.  (9/.) 
€ht>Ter,  Eev.  H.  M.        late  Chaplain  to  the 

Forces  (8/.) 
Gunnell,  E.  H.  Commr.  B.N.  (10».) 

Gunter,  Bobert      Capt.  late  4th  Drag.  Gds. 

•HAGGABD,Thos.  T.  Lt-CoL  B.A.  Bom. 

Agent  for  manufacture  of  Gunpowder  {91.) 
Haiff,  C.  T.  Capt.  B.E.  (9^ 

Halifax,  Bight  Hon,  Charles  Yibcoitnt,  GCB. 

late  Secretary  of  State  for  India 
Halkett,  J.  Craigie         Capt.  High.  Bordrs. 

L.  I.  MiL  (9/0 
Hall,  G.  B.  Lt.  late  19th  Lt.  Drags. 

Hall,  Henry     Lieut. -CoL  (ret.)  Mad.  Army 
Htdl,  Marshall        Lieut.  Boy.  East  Middlx. 

MiL  (9/.) 
Hall,  Thos.  Lt.-CoL  imatt. 

Hall,  W.  H.  Lieut.  B.N.  (9/.) 

Hallowell,  Edw.  Esq.  Dep.-Lieut  Middlesex 
Hallyburton,  J.  P.  G.  Lobd,  (KJH.    Vice- 

Adm. 
Halsey,  H.  W.  B.  W.  Esq.  Dep.-Lieut. 

Sussex  (91.) 
Haly,  Geo.  T.  CoL  (ret.)  108th  Madras 

Inf.  (10*.) 
Hamilton,  A.  P.  Admiral  (8^) 

Hamilton,  Sir  C.  J.  J.  JSt  CB.-        Lt.-Col. 

late  Scoti.  Fob.  Gds.  (8Z.) 
Hamilton,  H.  G.  Capt.  B.N.  {SI.) 

Hamilton,  Sir  J.  J.  Sort.  Lt.-Col.  late 

39th  Begt. 
Hamilton,  J.         Capt.  late  Beng.  Car.  (92.) 
Hand,  Geo.  S.  CB.  Bear- Adm.  (3/.) 


Hand,  Geo.  Weightman  Lieut.  BN^8/.) 
Hankey,  H.  A.  Lieut.-Cbn.  CoL  8rd  Huni. 
Hanmer,  H.  EH.  CoL  late  B.H.  Gds. 

Harcdurt,  G.  S.  Esq.     Dep.-Lieut.  of  Bucks 

(80 
Harding,  Francis  Bear- Adm. 

Hardinge,  Edward  Capt.  B.N.  (9^.) 

Hardinge,  Henry        Lieut.-Col.  (ret.)  Bifle 

Brigade 
Hardwick,  J.  Esq.  DCL.  Depy. -Lieut. 

Tower  Hamlets 
Hare,  H.  J.  Capt.  4th  W.  York  MiL 

Harris,  J.  B.  Capt.  late  24'th  Be^. 

Harrison,  Sev.  Oct.  Swale,  MA.      Chaplam 

BJ^.  (31.) 
Hart,  A.  Fitzroy         Lieut.  81st  Keit.  (91.) 
Harvey,  Gillmore  Capt.  B.N.  (10*.) 

Harvey,  John  Wm.  Francis      Lieut.  B.N. 

(91.) 
•Harvey,  Thomas  Besur-Adm.  (Bl.) 

Hawes,  A.  B.  Capt.  late  Beng.  Army 

Hawkins,  Ethelred  Ci^pt.  late  22nd  Begt. 
Hawkins,  F.  Capt.  late  89th  Begt. 

Hawkins,  J.  S.  ,   CoL  B.E.  (3l) 

•Haworth,  B.  B.      Lt-CoL  22nd  East  York 

Art.  Vols.  (9/.) 
Hay,  James  Beckford  Lewis         Bear- Adm. 
Hay,  John  Baker  Porter  Bear-Adm. 

Hav,  -^tV  John  C.  D.  BaH.  FBS.  MP.  Bear- 
Adm.  Lord  of  the  Admiralty. 
Hogarth,  F.  Lt.-Col.  (ret.)  Sco.  Fuj. 

Heaton,  John  B.  Lieut.-CoL  h.p.  87th 

Begt.  (9/.) 
Hemery,  Clem.  CoL  Jersey  Mil. 

Henderson,  G.  W  .M.     Capt.  late  Sco.  Fus. 

Gds.  (9Z.) 
Henry,  Bobert  Johji        Capt.  late  4th  B.  I. 

Drag.  Gds. 
Herbert,  Bon.  A.  W.  E.  M.        Lieut  (ret.) 

7thHuss.  (9/.) 
Hewes,  T.  O.  Capt.  B.N. 

Hibbert,  F,  D.  Capt.  B.  Bucks  Yeo. 

late  2nd  Drags. 
Hilton,  Thos.  Capt.  late  19th  Begt. 

•Hincks.  A.  S.  Capt.  76th  Begt.  (91) 

Hodge,  Edw.  C.  CB.  Major-Gen.  unatt.  (8/.) 
Holbrook,  E.  N.  W.        Lieut.  Boy.  Marine 

L.  L  (9^)  > 

Holdich,  E.  A.  CB.       Major-G^n.  unatt. 

(9^) 
Holford,  B.  S.      Dep^Lieut.  oo.  Gloucester 

Capt.  Boy.  Glouo.  Huas.  (82.) 
Holland,  E.  Capt.  B.N. 

Hooper,  Bd.  Wheeler  Miy.  (ret.)  69th 

Begt. 
Hope,  Sir  Jas.  GCB.  Vice-Adm. 

Hope,  Wm.  CB.  CoL  h.p.  7l8t  High. 

Light  Inf.  (91.) 
Hore,  Thos.  Major-Gen.  (ret.)  B.E. 

Hotham,  Wm.  KH.  Admiral 

Hoiistoun,  Wallace  Bear-Admiral 

Howard,  Hon.  E.  Vice- Admiral 

Howorth,  Bd.  Lt.-CoL  (ret.)  RE. 

Hubbard,  Chas.  G.  Lieut.  Gren.  Gds.  (9^) 
Hulse,  Sir  Edward  Lt.-Col.  late  6. 

HanU  Mil. 
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Humblej,  Wm.  Wellington  Waterloo  Capt. 

late  9th  Boyal  Lancert 
Hume,  J.  B.  Mi^or  56th  Eegt.  (91) 

Hume,  B.  C6.  Col.  55ih  Begt.  {9l) 

Huaaey,  Wm.  "Bayter  Capt.  late  26th 

Begt. 
Hutchinson,  W.  B.  Clerk,  B.N. 

INGILBY,  Sir  Wm.  Bates,  KOB.        Maj.- 

Gen.  CoL  Commandant  B.A. 
Irving,  Alex.  CB.       Major-Gcu.  (ret.)  B.A. 

JAMES,  George  Mty.-Gen.  (ret.)  B.A. 

James,  W.  Major  late  26th  Begt. 

Janrrin,  F.  Esq.         late  Ensign  20th  Begt. 
Jarris,  Sir  Samuel  Baymond     Lt.-Col.  h.p. 

7th  Drags.  Dep.-Lieut.  Hanta  (3/ ) 
Jekjll,  Herbert  Lieut.  B.E.  (9/.) 

Jervoise,  P.  J.  E.  Esq.  Dep.-Lt.  Hants 

(3^) 
Johnson,  G.  V.        Lt.-Col.  B.  H.  Art.  (9/.) 
Johnson,  Sir  H.  A.  JSari.       Capt.  late  81  st 

Begt. 
Johnson,  Sir  H.  F.  F.  BaH,         Lieut.-Col. 

h.p.  5th  Fus. 
Johnson,  W.  S.  Lieut,  late  83rd  Regt. 

Johnstone,  James  C.  Comm.  B.N. 

'Johnstone,  J.  Julius  Lieut.-CoL  Ghren. 

Gds. 
Jones,  Hugh  M.  Lieut.-Col.  73rd  Begt.  (91.) 
•Jones,  Oliver  J.         Commodore  2nd  Class 

and  Senior  Officer,  Hong  Kong  (9^.) 
Jones,  B.  O.    ,     ,  Capt.  B.E.  (3Z.) 

Jones,  Theobald  Admiral 

KELL,  W.  G.         Capt.  late  K.O.L.I.  Mil. 
Kelly,  Wm.  B«ar-Adm. 

Kelso,  E.  B.  P.  Lieut.  R.N.  (9/.) 

Keppel,  Edw.  Geo.  Ensign  74th  High. 

(91.) 
Keppel,  Fred.  Chas.  Lieut.-Col.  Gren. 

Gds.     Equerry  to   HBII.  the  Prince  of 

Wales  (21.) 
Keppel,  W.  A.  H.  Lieut.  Norfolk  MU. 

Art. 
*Kerr,  Bt.  Hon.  Lord  Fred.  H.    Capt.  B.N. 
Kerr,  William  Dalrymple,  MB.    Surg.  B.N. 

m.\ 

•Key,^tley  C.  CB.         Bear-Adm.  Acting 

Director-Gen.  of  Naval  Ordnance 
Kinahan,  Bichard  G.  Lieut.  B.N.  (9;.) 

King,  Henry  Capt.  B.N. 

King,  H.  B.  Com.  B.N.  (9/.) 

King,  T.  H.  Esq.  late  H.E.I.C.  Serv. 

Kingsmill,  W.       Capt.  late  S.  Hants  Militia 
Kirldand,  Sir  John,  Ki.  Army  Agent 

Knowles,  W.  Major  (ret.)  50th  Begt. 

Knox,  B.  W.  MP.     Lt.-Col.  B.  Bucks  Yeo. 
Cav.  late  Lieut.-Col.  Sco.  Pus.  Gds. 

LAMB,  Henry        late  Lieut.  H.M.  Indian 

Navy  (31.) 
Lambert,  Thomas        Capt.  late  B.A.  (10«.) 
Laroom,  Thos.  Aiskew,  C&.         Major-Gen. 

(ret.)  B.E. 
Lardner,  Wm.     Lieut,  late  2nd  W.  I.  Begt. 
Lardy,  Christian  Fred.  Lieut.-Col.  late 

58rd  Rcgt. 


Last,  Edward         Major-Gen.  (ret.  tuH  paj) 

21it  B.N.B.  Fuf. 
Laad«rdal0,EiBLof,KCB.  Yii«-Adi&.  JM 

and  Primeipal  ADC,  to  the  Queen  (Zl) 
Lawrence,  J.  B.         Capt.  late  Indian  Kavy 
Lawrence,  A.  Johnstone,  CB.        Hn.-Oeo. 

(90 
Lawrence,  Sir  John  L.  M.  Bart.  QCB.  GC8I. 

Viceroy  and  Governor-General  of  India 

(9/.) 
Lawson,  Bobert  Insp.-Gen.  Hospitals 

(SI) 
•Layard,  C.  E.  Ca^pt.  15th  Begt.  (91.) 

Layard,  Henry  L.         Capt.  late  97th  Eegt. 
Lecky,  John  G.        Lieut.-CoL   (ret)  3Sth 

Begt. 
Lee,  J.  H.         Lieut  late  South  Hants  Mil. 
Le  Mesurier,  P.  A.  Capt.  BE.  (3/.) 

Lennox,  LoKD  J.  G.         Lieut.-Col.  late  6th 

Drags. 
Lennox,  W.  O.  W.C  CB.      CoL  B.E.  (91) 
Lewis,  George  Chas.  D.      Major  (ret.)  BJB. 

(31.) 
Lewis,  Henry  Cominr.  R.X. 

Ley,  J.  M.  CoL  (ret.)  Madras  Artillery 

Liddcll,  Hon.  Geo.  A.  F.  Col.  (ret)  6th 

Drags.  (3^.) 
Liddell,  W.  H.  Commr.  B.N.  (91) 

Little,  B.  B.  Capt  Ute  Madras  H.  Art. 

Lloyd,  E.  M.  Lieut.  B.E.  (9/.) 

Lloyd,  John  H.  Commr.  B^'. 

Lloyd,  Mark  Capt.  unatt 

Lloyd,  William,  MD.    Surg.  h.p.  36th  Regt. 
Lodder,  W.  W.  Major-G^.  imatt.  (9/,) 

Loftus,  Douglas  Lieut,  late  Gren.  Gdi. 

Long,  Samuel  Lt.-Col.  late  Gren.  Gds. 

Long,  Samuel  Lieut.  B.N.  (9/.) 

Loyd,  W.  K.     Lieut.-Col.  (ret.)  Madras  Art. 

(3^.) 
Lucas,  H.  H.  Me  H.E.LC.  Sea  Service 

Luce,  William  Commr.  B.N.  (10».) 

Lugard,  Sir  Edw.  GCB.       Lieut.-Gen.  CoL 

3l8t  Begt.  Under  Sec.  of  Stat«  for  War 

(8/.) 
Lyell,  T.  Commr.  B-X 

•Lysley,  W.  G.    Major  Inns  of  Court  Tok 

(9/.) 

•MABEBLY,  Evan,  CB.  CoL  BA 

*Macaulay,  G.  W.  Major.  Commandant  1st 
Begt.  Scinde  Hovse  (9/.) 

Macbean,  Archibald  Col.  (ret)  RA. 

M'Call,  S.  Lieut,  late  5th  Drag.  Gds. 

McClean,  J.  B.  Lieut.-Col.  Eng.  and  Bail- 
way  Vol.  Staff  Corps  (9/.) 

McCUntock,  William  Lieut.  B-A.  (9/.) 

McDiarmid,  H.  C.  Lieut.  B.E.  (9l) 

McDonald,  Alex.  MD.  Surg.  h.p.  Ord. 

Med.  Dept. 

Macdonald,  Alex.  Licut-Col.  late  68th  L J. 
(II.  li.) 

M'Donnel,  Christo  Capt  4th  BL  Drag.  Gds. 

Macdougall,  A.  H.  Esq.  Boy.  Archers  of 
the  Queen's  Body  Guard 

M*Hardy,  J.  B.  B.  "Vice- Admiral 

Mackenzie,  Keith  Stewart      Lieut  late  90th 

Lt.  Inf.  (91.) 

Mackenzie,  R.  I.  M.        /^Lieut^BA.  (9/.) 
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llackintoih,  G.  D.  £iq.    late  Hod.  Corps  of 

Qent-Hit-Amu 
♦MackWj,  D.  E.  Col.  e9th  K<>gt. 

'Madean^HemyJolm  Major  Rifle  Brig.  (3/.) 
Maclean,  J.  L.  Capt.  late  69th  Regt. 

M'Lennan,  J.  MD.  Phys.  <3^en.  (ret.) 

Bombay  Army  (3^) 
McNeUe,  Alex. "       Capt.  h.p.  Indian  Armv 

m 

Madden,  Chas.  Capt.  R.N.  (3/.) 

Mahon,  D.  Major  late  98th  Begt. 

Mahon,  H.  J.  Pakciiham         lieut.  late  8th 

Hoss. 
Mamwaring,  K.  H.  A.         Lieut.  R.N.  (9/.) 
ilaitland,  Pred.  Tho8.     CoL  late  R.S.  Corps 
Makoson,  E.         Capt.  Q.  O.  L.L  Mil.  (9/.) 
3f  ftlet,  Sir  A.  BaH,        Dep.  Lieut,  of  Wilts 

late  Col.  Yeo.  Car. 
Manchester,  W.  B.  Duke  of,    Major  Hunt- 
ingdonshire Lt.  Horse  Vols.  (1/.) 
Manners,  Russell  H.  Admiral 

Manning,  C.  A.  Capt.  late  2nd  Surrey 

Yeomanry  (10*.) 
Mansel,  J.  C.        Capt.  late  Xorthumb.  Mil. 
Margary,  A.  R.    Major  late  64th  Regt.  {91.) 
Marsh,  J.  C.  Lory,  3iD.        Asst.  Surg,  late 

Notts  Mil.  (9^.) 
Marshall,  W.  Lieut.-Col,  late  Particular  Ser. 
Marshall,  Wm.  Esq.'    Deputy  Lieut.  Ciimb. 

MP..  (90 
Martin,  James  Capt.  late  Rifle  Brigade 

Martin,  T.  Admiral  (lOy.) 

Mason,  Geo.  Capt.  late  4th  Foot 

Maasie,  Watkin    Lieut,  late  Ind.  Army  (9/.) 
3Iatson,  Henry  Major  late  68th  Regt. 

Mayne,  Dawson  Capt.  R.N. 

Mease,  Edw.  Capt.  Hon.  Art.  Co.  (9^) 

Meiklam,  J.  Lieut,  late  9th  Lancers 

•Mein,  A.   Major  4th  Lanark  Rifle  Vols.  (9^) 
Melville,  H.  Viscoitxt,  GCB.     Lieut.-GFen. 

Col.  60th  Roy.  Rifles 
Mercer,  Saml.  Capt.  R.N. 

Mihnan,  G.  H.  L.         Lient.-CoL  R.A.  <3;.) 
Molyneux,  A.  M.        Lt.-CoL  late  2nd  Mad. 

Eur.  Lt.  Inf. 
Molyneux,  A.  Mitchell       Capt.  23rd  R.  W. 

Fus.  (3/.) 
Molyneux,  E.        Capt.  7th  Drag.  G-ds.  (91.) 
Molyneux,  R.  H.  Mitchell        Commr.  R.N. 

(9i.) 
Molyneux,  W.  H.  Capt.  R.N. 

Moncrieff,  Geo.  Lieut-Gen.  (3/.) 

Moncriefffe,  Sir  T.  BaH.        Col.  Roy.  Perth 

Rifles  kte  Lieut.  Soo.  Fus.'Gtls. 

Montague,  Willoughby       Mwor  (ret.)  R.A. 

Montefiore,  Sir  Moses  Bart.  FRS.        Capt. 

late  Surrey  Local  Mil.  and  Depty. -Lieut. 

of  Eent 

Montgomerie,  C.  T.  M.      Lieut.  Gren.  Gds. 

(9/.) 
Montresor,  Pred.  Byng  Capt.  R.N. 

Moody,  Rich.  Clement  Maj.-G^n.  R.E. 

Moore,  J.  Capt.  late  30th  Reet. 

Moore,  T.  N.  Commr.  R.N. 

Morant,  J.  L.  L.  Lieut.  R.E.  (91.) 

Morrah,  Jos.  A.    Capt.  Adj.  7th  Depot  Batt. 


Morrii,  £.  Lieut,  late  54th  Regt. 

Mooat,  J.  F.  FRCS.  Srurg.-Major  HJI. 

Beng.  Army  (92.) 

Mould,  John  A.  Dep.  Inip.  of  Naral 

H08p8.(8i.) 

Mould,  Thos.  Rawlinga        Major-Gen.  (ret.) 

R.E. 
Mowbray,  G.  T.     Capt.  Leicester  Mil.  (9^) 
Moysey,  H.  G.  Lieut,  late  11th  Drags. 

Murcluson,  Sir  Roderick  Impey,  Bart.  KCB. 

FRS.,  &c.    kte  Capt.  7th  Lt.  Drags.  (10^.) 
Murray,  Alex.  Rear-Adml.  (8^) 

Murray,  Dennis,  MD.  h.p.  Staff"  Surg. 

Murray,  Freeman  Major-Gbn.  Comg. 

Troops,  Chatiiam  (9^) 
Murray,  John  Geo.  Lieut.  R.A.  (9/.) 

Murray,  Sir  Patrick  Keith  Ca{>t.  (ret.) 

Chren.  Gds.  (3/.) 
Musgrave,  Sir  George  Bart,    Deputy-Lieut. 

Cmnberland  and  Westmorland 
Muttlebury,  J.  E.  Major  lat«  3rd  Buff'»« 

NAPIER,  W.  C.  E.  Major-Gen.  Vice-Presi- 
dent of  Council  of  MiUtory  Education  (3/.) 

Neal,  Wm.   Capt.  (ret)  62nd  Light  Inf.  (9^) 

Neare,  Everard  S.     Comet  21st  Huss.  (9/.) 

Neele,  Thos.  Chirkson,  Esq.   late  Mate  R.N. 

Nelson,  Horatio  Commander  R.N.  (9/.) 

Netterville,  A.  J.         Lieut,  late  12th  Regt. 

Neville,  Park  Percy  Lt.-Col.  late  63r(l 

Regt.  Hon.  Corps  Gent.-at-Arms 

Newcome,  G.  Capt.  late  47th  Regt. 

Nicholl,  Edward        Lt.-Col.  lat«  84th  Regt. 

Nicholson,  J.  A.  Stewart  Lieut,  late  Gren. 
Gds. 

Nisbet,  Alex.  MD.  Inspector  General  of 
Hospitals  and  Fleets 

Nisbet,  David,  MD.  Surg,  (ret.)  Ben.  Armv 

Nokes,  J.  Major  late  65th  Regt. 

•NoUoth,  Biatthew  S.  Capt.  R.N.  (3^) 

NoUoth,  Peter  B.      Col.  (ret  fp.)  R.M.L.I. 

Northwick,  Lord  Col.  (ret.)  Herefordshire 
Mil. 

Norton,  J.  F.  Capt.  66th  Regt.  (9/.) 

Norton,  R.  T.  L.      Capt.  late  2nd  Life  Gds. 

Nugent,  George  Major  (ret.)  2nd  Drag.  Gds. 

O'CALLAGHAN,  Goorge  W.  Doughw  Rear- 

Adm. 
O'Donnell,  Sir  Charles  R.  Gen.  Col. 

18th  Hubs. 
OgilvT,  Wm.  Major  unatt. 

Oldnuxon,  J.  Wm.  Capt  R.N.  (8/.) 

Oliver,  Rd.  Aldworth  Capt.  R.N.  (3/.) 

Olpherts,  Richard  Capt.  late  Ist  W.  I.  Rgt. 
Ommanney,  Erasmus,  CB.  Rear- Adm. 

(3?.) 
Orde,  Sir  John  P.  Barl,  Depty.-Lt. 

Argyleshire 
Osborne,  J.  H.  W.  Lieut.  H.M.  Bengal 

Army,  Revenue  Survey  C.P.,  Bengal  (9/.) 
Ottley,  E.  J.  Capt.  Edmonton  B.  Rifle 

Regt.  (8i.) 
Otway,  C.  W.  Esq.  late  Mate  R.N. 

Ouvry.  H.  A  CB.  Col.  (ret.)  9th  Royal 

Lancers 
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PAOKB,  Edmund         Capi.  late  B.H.  Ods. 

Packe,  a.  £t.  Lt..CoL  (ret)  24UiBegt.  (10«.) 
Pakeniiam,  John  Admiral 

Pakenham,  ffon,  T.  A.  Capt.  B.K.  (82.) 

Palmella»  Duke  of  late  B.K.  (92.) 

Papillon,  Alex.  Fred.  Wm.  Major  (ret.)  E. A. 
Parker,  J.  Capt.  late  Hon.  Art.  Co. 

Parkinson,  C.  F.  CoL  late  70th  Begt.  (32.) 
Parkinson,  J.  B.  Capt.  late  68th  Lt.  Inf 
♦Parry,  Charles  Commr.  B.N.  (92.) 

Parrv,  F.  John  Major  K.O.L.  Inf.  MiL 

Paschal,  Geo.  Fred.  Lt-CoL  unatt. 

Paterson,  William        Capt.  late  60th  Boyal 

Eifles,  Prof.  MU.  Surveying  Boy.  Mil. 

Col.  Sandhurst  (82.) 
Patton,  Bobert  Admiral 

Paulet,  Lord  WiUiam,  KCB.  Maj.-Gbn.CoL 

68th  L.  I.  Adj.-Oen.  to  the  Forces  (32.) 
Paynter,  J.  A.  Capt.  B.N.  (92.) 

Peace,  B.  Commr.  B.N. 

Peach,  H.  P.  K.    Comet  Warwick  Yeo.  Car. 

late  Capt.  B.  H.  Qds. 
Peacocke,  G.  J.  Col.  16th  Begt. 

Peard,  Henry  C!omet  late  5th  Drag.  Gas. 
Pearson,  Sir  Edwin,  Kt,     late  Lieut,  of  the, 

Yeo.  of  the  Guard 
Pedder,  H.  N.     O^t.  late  3rd  B.  Lane.  MiL 
Pendarves,  E.  W.  Wynne,  FES.    Lieut.-CoL 

late  Boval  Com.  Miners  Lt.  Lif. 
Pender,  fi*ancis  Henry      Mi^or  25th  E.  O. 

Borderers  (12.) 
Percivall,  Charles,  Esq.   late  Yet.  Surg.  B.  A. 
Perston,  David,  MD.        Surg.  h.p.  13th  Lt. 

Dragoons 
Petit,  L.  P.  Esq.  late  Mid.  B.N. 

•Phillimore,  Augustus  Capt  B.N.  (32.) 

Phillips,  H.  C.  M.  Commr.  B.N. 

Pickard,  A.  F.  Lieut  B.A.  (92.) 

Pigot,  J.  H.  S.  Esq.  FAS.       Deputy-Lieut 

Somerset 
*Pike,  J.  W.  Capt  B.N.  (92.) 

Pim,  Bedford  C.  J.  Commr.  B.N.  (92.) 

Pinson,  Albert      Lt-Col.  H.M.  37th  Madras 

N.Inf. 
Piper,  H.  Lt.-Col.  late  88th  Best 

Pitman,  John  C.  Capt.  B.N. 

Poland,  J.  A.  Commr.  B.N.  (92.) 

Pole,  Arthur  Cunliffe  Maj.-Gen.  (32.) 

Pollock,  Fred.  Lieut,  (ret)  Bengal  Engrs. 
Pollock,  Sir  Geo.  GCB.  (KJSI.       Cten.  Col. 

Commt  B.A.  Bengal  (22.) 
Ponsonby,  Henry  fred.     CoL  Gren.  Gds. 

(82.) 
Poole,  Wm.  Halsted         Capt  late  N.  Salop 

Yeo.  Cav.  h.p.  B.A. 
Poore,  Bobert      Major  (ret.)  8tli  Huss.  (92.) 
Poreher,  E.  A.  Commr.  B.N.  (92.) 

Powell,  Scott  Capt.  late  23pd  B.W.  Fus. 
Powell,  W.  T.  B.  Lt-CoL  Commt  B. 

Cardigan  Bifle  Corps 
Powell,  W.  Wellington  Capt  late  86th  Begt. 
Powis,  E.  J.  Easl  of        Lt.-CoL  Salop  Yeo. 

Cav.  (92.) 
Prendergast,  H.  N.  D.  ©.^IT.        Major  R.E. 

Mad.  (92.) 
Prescott,  Sir  H.  KCB.  Admiral 


Preston,  D'A^  S.  Caot  KN.  (9L) 

Preston,  Sir  Henry  Lindsay,  Bart.     Ct^ 

B.N.  (82.) 
Preston,  B.  Lt-GoL  late  ISOi  Bi^ 

Provost,  James  C.  Capt  EJt. 

Pnaulx,  Henrr  St  Geo.        Capt  late  K.  0. 

Stafford  Bifles 
Priaulx,  James        CoL  Boy.  Guernsey  HiL 

ADC.  to  the  Queen 
Price,  William,  Esq.  Army  Agent 

Prower,  J.  E.  M.  Capt.  late  67tii  Begt 

(JUICE,  6ko.        Capt  late  Ist  Boyal  Dngs. 

BAMSAY,  G.  A.  KH.  Miy.  late  77th 

Begt. 
Bamsay,  Geo.     CoL  H.M.  Beag.  Staff  Corps 
Bamsay,  William,  CB.  FBAS.    Vice-Adm. 
Bamsay,  W.  M.  Major-0«L 

Bamsden,  Frank  C!apt  EN. 

Bamsden,  Sir  John  W.  Bart,  MP.         Col 

W.  York  Art.  Volunteers 
Bawlinson,  Sir  Henry  C.  KCB.  FBS.  MP. 

Maj.-G^neral  (ret.)  Bombay  Army 
Beed,  Francis       Capt  late  Ist  Boy.  Dngs. 
Beynardson,  Edw.  Birch,  CB.  Col  Iste 

Gren.  GKis. 
Beynolds,  G.  S.  Capt  EK. 

Bhodes,  Gbdfrey  Major  unatt.  (Sf.) 

Bich,  G.  W.  T.  CB.        CoL  Lp.  Tlst  Bj^ 

L.  I.  (92.) 
Bichardson,  James  Capt.  -ith  Glanu^ 

gan  Bifle  Vols.  (92.) 
Bichardson,  Thos.  Capt.  h.p.  7th  Hum. 

Bichardson,  W.  P.  Lieut.  BE.  (92.) 

Biddell,  Charles  J.  B.  CB.     Maj.-Gen.  BA. 

(32.) 
Bobe,  Fred.  Holt,  CB.    Mig'.-Gkn.  late  87t2i 

Boy.  Irish  Fus.  (32.) 
Robertson,  A.  C.       CoL  Sth  or  King's  (32.) 
Bobinson,  George  Capt  BJT.  (92) 

Bobinson,  Bobert  S.    Yice-Adm.  OmtroUff 

of  the  Na^r  (32.) 
Bobinson,  Walter  F.  Commr.  EN. 

Bochfort,  Gustavus  Gowper  Col  (ret) 

Madras  Army 
Bolfe,  J.  E.  Boggis        Capt  K.p.  55th  Begt 

Depuiy-Lieut  Essex 
Booper,  John  Capt  late  Bifle  Bm. 

Boscow,  S.  Commr.  EK. 

Boss,  Eglintoun  F.        Lt.  late  Ist  Boy.  Su. 

MiL 
Boss,  J.  T.  0.  FBS.  Surg.  Staff  W 

Boss,  George    .  Capt  B.E.  (82.) 

Bous,  Son.  H.' J.  Adm. 

Bowan,  Sir  William,  G€B.  Gen.  Col 

52nd  Lt  Inf. 
Budge,  John  Capt.  10th  Begt  (92.) 

Buseell,H.  B.  Capt  67th  B^t  (»'') 

Bussell,  Sir  WilHam,  Bart.  OB.  MP.  OoL  hp. 

14th  Huss.  (32.) 

ST.  QUmTIN,  Matt  C.  D.     CoL  late  90th 

Lt.  Inf. 
Salkeld.  T.  C.        Lt.-CoL  late  Indian  Army 

(92.) 
Saltmapshe,  A.  Migor  70th  Begt,  (92 ) 


Digitized  by 


Googk 


LIST  OF  LIFE  MfiMBEBS. 


39 


hmdilfliidB,  S.  K.     Major  H.M.  Beng.  Staff 

Corps  (9[0 
^landwith,  F.  B.  Ospt.  10th  Begt.  (91.) 

"Sandys,  H.  Stair  Lieut.  bJm.  (97.) 

^aumares,  St.  Vincent  J.  LosD  de  Col. 

late  16th  Ijaacers 
Saurin,  Win.         Lt.-CoL  (ret.)  Beng.  Army 
3awbridge,  S.  Commr.  B.K. 

3ooti,  Bttaiel,  BCD.        late  Insp.-G«n.  Army 

Hosps. 
Scott,  James  Bt.     Capt.  late  4th  Dras.  Gds. 
Seott,  John  Binnej  Commr.  B.]M.  (SI.) 

Soott,  W.  H.  H.  Esq.  Asst.  MiL  Store- 

keeper (92.) 
Scratchley,  P.  H.  Migor  B.E.  (9/.) 

Seale,  F.  K.  Esq.  FGS.  •  late  St  Helena  Begt. 
Seymour,  Sir  &.  F.  GCB.  GCH.       Admiral 

of  the  Fleet 
SeymoTir,  K.     Mai.  late  28rd  B.  Welch  Fus. 
Seymour,  Sir  Michael,  (KIB.  Adm. 

♦Seymour,  W.  H.  CB.    Col.  2nd  Drag.  Ghds. 

(10*.) 
Shadwell,  Chas.  F.  A.  CB.  Capt.  B.N. 

ABC.  to  the  Queen  (SI) 
Shadw^,  IJawrenoe        Col.  unatt.  Military 

Ajtsiat.  War  Office 
Sharp,  H.  J.  M^jor  late  85th  Begt. 

Sharpe,  J.  H.  Capt.  55th  Begt.  (9/.) 

Shawe,  B.  F.  Major  unatt. 

Shearman,  John  Mi^ot  late  48th  Begt. 

Sheffield,  J.  C.  Capt.  late  21at  B.  N.  B. 

Fusiliert  (91.) 
Shelly,  J.  Nicholas    Surg.  h.p.  Greek  Lt.  Inf. 
Sherer,  Joseph,  KH.  Bear- Adm. 

Shipley,  Conway  M.  late  Lieut.  B.N. 

•Shortland,  Peter  F.  Capt.  B.N.  (SI.) 

^Shortland,  WOloughby  Commr.  B.N. 

Sihthorp,  F.  B.  Waldo    Lieut.-CoL  unatt 

(91.) 
Sillery,  Bob.  MB.  Staff  Surg.  h.p. 

SimmonSjJ.  LintomArabin,CB.    CoL  B.E. 

Director  B.  £.  Establishment,  Chatham 
Simmons,  T.  C.  Esq.  Uite  of  the  Hon. 

Corps  of  0ent.-at-Arms  (SL) 
Summons,  T.F.  Capt  kte  7&id  Highlanders 
Simpson,  Sir  James,  GCB.      Gbn.  OoL  29th 

Itogt  (i;.) 
Smelair,  C.  A.  Lieut,  kte  56th  Best. 

Skinner,  A.  MoG.  Capt.  B.N. 

Smith,  C.  H.  Esq.      late  of  Malta  Doclmird 
Smith,  £.  H.  Capt  late  76th  Begt. 

Adj.  Dorset  MiL 

Smith,  Hemry,  CB.  Admiral 

'    Smith,  Horace  J.      Capt.  South  Herts  Teo. 

Car.  (SI.) 

Smith,  N.  Bowden  Commr.  BN.  (9^) 

Smith,  Philip       Lieut.-Col.  Ghren.  Gds.  (SI.) 

Smith,  SejmourSpenoer        Lieut  BJ^.(9f.) 

^'    Smyth,  George  Major  late  65th  Begt. 

-;    Smyth,  H.C.W.    M^or(ret)  Bengal  Army 

^    Smyth,  Bt.  Cr<    .  > .  J  .del    Maj.  late  S6th  Begt. 

Smyth,  William  Bear-Adm. 

Sole,  A.  W.  Mijor  late  5th  West  York 

MiL  (9^ 
8otteraet,TheDi7XSof,KG.   (91.) 
>    SoBirsst,  L  E.  H.  Capt  B.N.  (9^ 

.     •Southey,  J.  Lowther  Paym.  B.N. 


Sparks,  J.  B.    Lieut.  H.M.  Beng.  Staff  Corps 

(91.) 
Sparks,  Jas.  Pattoun,  CB.  Major-Gcu. 

unatt  (3/.) 
♦Spratt,  Thos.  A.  B.  CB.        Capt  B Jf .  (8^.) 
Stace,  Henry  Coope  Col.  (ret)  B.  A. 

Stainforth,  Mev.  F.  J.    Capt  late  Beng.  Car. 
Stanley,  Bt.  Hon.  Lobd  Secretary  of 

State  for  Foreign  A£BurB,  MP.  (9^) 
Stanton,  Edward        Lt-Col.  (ret)  Bombay 

Art.  (8/.) 
Stanton,  Edward,  CB.  CoL  B.E.  (lOi.) 

Staveley,  Sir  C.  W.  D.  KCB.  CoL  h.p. 

44th  Begt.        Brigadier-Cbn.  commg.  a 

Brigade,  Poena 
Sterling,  Sir  Anthony  Cunningham,  KCB. 

CoL  unatt.  (3L) 
Steward,  Hen.  Holden        Capt.  2nd  Drag. 

Gds.  (8/.) 
Stewart,  Alex.  Esq.       Ordnance  Storekeeper 
Stewart,  Alex.  Esq.         Dep.-Lieut.  Norn>lk 
Stewart,  Duncan  Lieut  B.N.  (9^.) 

Stewart  Jc^  Campbell    Capt  72nd  Highs. 

(91.) 
Stewart,  Bich.  H.  Esq.  War  Office 

•Stewart,  W.  Little     lieut-CoL  M^  2nd 

Dep.  Batt  Chatham 
Stilwell,  John  Gillian,  Esq.   Navy  Agent  (SI.) 
Stilwell,  Thomas,  Esq.  NaTy  Agent 

•Stirhng,  Charles  Capt  B  Jf .  (90 

Stirling,  M.  Esq.     Boy.  Archers  of  Scotland 
Stop&rd,  Be.  Fanshawe  Yice-Admiral 

Stotherd,  Bich.  Hugh  Capt  BJB.  (dZ«) 

Stuart,  Donald  Major  late  46th  Bsgt 

Stuart,  Herbert  Crichton,  Esq.    Dep. -Lieut 

Bute 
Stuart,  Wm.  Esq.  Dep.-Lieut  Bedford 

*Stubbs,  F.  W.  Capt  Boy.  Horse  Art 

Beng.  (91.) 
Studey,  W.  L.  Lt-CoL  Gren.  Gds. 

Sudeley,S.  C.  J.  Lord     lateCapt.Gimi.Gds. 
Sulivan,  Bartholomew  J.  CB.       Bear-Adm. 

(SI) 
SulliTsn,  H.  CoL  kte  6th  Befft. 

Sweney,  Eugene,  Esq.  Admiral^  (m.) 

Symonds,  T.  P.  Lt-CoL  Hereford  MiL 

Symonds,  T.  G.    Lieut  late  4th  Drag.  Gdtf. 
Synge,  Millington  Henry      lieut-Cd.  BJt. 

(8/.) 

TALBOT,  Sir  Charles,  KCB.     Adm.  (Vk.) 
Tapp»  Thos.  CB.        CoL  108rd  Boyal  Bom- 
bay Fus.  ABC.  to  tke  Queen 
Tarleton,  J.  W.  CB.      Commodoie  1st  class 
Comptroller-General    of     Coast   Guard* 
ADC.  to  the  Queen  (SI.) 
Taylor,  C.  S.  S.  Capt.  B.  H.  A.  (9/.) 

Taylor,  Pi  ingle,  KH.  Lieut-Gen.  Col. 

24th  Begt 
Taylor,  Wilbraham         Capt.  late  6th  Batt. 

MiddL  Bide  Vols.  (91.) 
Teale,  Chas.  Shipley  Col.  (ret  full  pay) 

TeeTSD,  A.  Lieut  55th  Begt  (9/.) 

TecTan,  G.  J.  Capt  94th  Begt  (91) 

Tenison,  Edwsrd        G^t  late  14th  Dimgs. 
Thsokwell,  Jo«.  Edwin  Lt-Col.  una^. 

Deputy  Ac|i*-Gen.  Mootrpal 
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Hiompson,  T.  Penronet  Lieut.-Gcn. 

Thompson,  C.  W.  Col.  7th  Drag.  GW8.(9^) 

Thompson,  E.  R.  Lieut,  kte  14th  Drags. 

Thresher,  Wm.  Lieut.  R.N.  (9/.) 

Tighe,  Jas.  Lowrie  Surg.  h,p.  12th  Roy. 

Lanoers 

Timbrell,  T.  CB.  Lieufc.-Col.  (ret.)  Bang. 

Todd,  Thornton  James  Henry    Maj.  P.  W.  O 

Donegal  Militia 
Tomkyns,  Rev.  John      lat^  Capt.  Rov.  Dgs. 
•Torrens,  H.  D.  CB.        Lieut.-Col.  23rd  K, 

Welch  Fus. 
To'wnley,  George  Lieut,  late  Rifle  Brig. 

Trailbrd,  H.  T.    'Capt.  (ret.)  43rd  Light  Inl'. 

(9/.) 
Tryon,  Robert  Rear-Adm. 

Tryon,  T.  Col.  Lite  7th  Roy.  Fus.  (9/.) 

Tubbs,  Robert,  Esq.     Dep.-Lieut.  Middlesex 
Tupper,  A.  C.      Capt.  late  Roy.  Brecknock- 
shire Rifle  Regt.  (S/.) 
Tupper,  D.  W.     Lieut.-Col.  60th  Regt.  (9/.) 
Turner,  F.  H.  Colonel  late  Gren.  Gds, 

Turner,  Sir  W.  W.  KCB.      Major-Gen.  late 

97th  Regt.  (9/.) 
Tiumor,  Christopher  Hatton        Lieut.  Rifle 

Brigade  (9^.) 
Tweeddale,  Q«orge,  Mabqvis  of,  KT.  GCB. 

Gen.  CoL  2nd  Life  Gds.  (8Z.) 
Tylden,  Sir  J.  Maxwell  Licut.-Col.  late 

62nd  L.L 
Tyler,  C.  J.  Capt.  B.A.  (9?.) 

Tjrler,  Sir  James        Lieut,  late  of  the  Hon. 

Corps  Gent. -at- Arms  (3^) 
Tyler,  H.  W.        Capt.  (ret.)  R.E.    Railway 

Depart.  Board  of  Trade  (3^.) 
Tytler,  Wm.  Fraser     Major  (ret.)  9th  Beng. 

Light  Car.  (9/.) 

VALLAlNT,  Thos.  Jas.  Major-Gen. 

Vandeleur,  John  Col.  late  10th  Hussars 

Verling,  Jas.  MD.  Insp.-Gen.  h.p.  Ord. 

Med.  Dept. 
•Vemey,  E.  Hope  Commr.  R.N.  (9/.) 

Vernon,  Loed         Copt.  Commt.  2nd  Corps 

Derbyshire  Rifle  Vols.  (9^.) 
Vernon,  W.  F.      Caj)t.  late  68th  Regt.  (3?.) 
Vivian-Hussey,  H.  Heut-Col.  Swansea  Rifle 

Vols.  MP.  (9^.) 
Vivian,  Sir  Robt.  J.  H.  KCB.     Lieut.-Gen. 

GoL  102nd  R^al  Madras  Fus. 
Vyvyan,  Rich.  H.  S.        Lieut,  late  Duke  of 

Cornwall's  Rangers 

WALES,  H.R.H.  THE  PRINCE  OF,  KG. 

GCB.  GCSI.    Gen.Col.l0thHussar8  (9/.) 
Waddilove,  C.  L.  Capt.  R.N.  (3Z.) 

Wake,  Baldwin  A.  Commr.  R.N. 

Walker,  A.  L.  Capt.  99th  Regt.  (9/.) 

Walker,  Sir  Baldwin  W.  Bart.  KCB.  Vice- 

Admiral  Commr. -in-Chief,  Sheemess 
Walker,  C.  F.  Commr.  R.N.  (8/.) 

Walker,  E.  W.  Forester,  CB.      Major-G«n. 

Col.  94th  Regt. 
Wallis,  Sir  P.  W.  P.  KCB.  Admiral 

Walpole,  Sir  Rob.  KCB.        Ma).-G^en.  (9i.) 
Walter,  E.  Capt.  late  8th  Hussars  (8/.) 


Ward,  F.  B.    Ll.-CoL  (ret.  h.p.)  RA.  (1(W.) 
Ward,  James  H.  Bear-Adm. 

Ward,  W.  R.    Capt  (late)  South  Down  Mil 
Warden,  Fred.  CB.  Rear-Adm. 

Warren,  Wm.  CB.  Vice-Adm.  (U.) 

WB,Trj,  E.  T.  Lient.  RA-  (m 

Wason,  E.  S.  Lieut,  and  Adjt  33id 

Regt.  (9/.) 
Watts,  J.  J.        Capt.  late  Cumb.  and  West« 

moreland  Yeo.  Huss. 
Webb,  Sir  Henry  Capt.  late  Life  Gds. 

Webb,  J.  M.      Capt.  hite  4th  R.  Irish  Dr^. 

Gds. 
Webster,  Sir  Augustus  F.  Bart.       Commr. 

R.N. 
Welch,  J.  W.  Capt.  late  Hon.  Art.  Comp,(3l^ 
Weller,  Ti  M.  M.  Capt.  W.  Kent  Mil 

Wellesley,  Hon.  William       Capt.  late  R5. 
Wellrngtouj  Arthur,  DmcE  of,  KG.      Lieot 

Gen.  Col.  Comdt.  Vict.  Rifle  Vols. 
Wemyss,  David  Douglas         Capt.  late  48th 

Begt.  and  Royal  Montg.  Rifles 
Wemyss,  W.  B.     Miyor-Gen.  late  Ist  Beng. 

Cay.  (9/.) 
West,  Hon.  W.  E.  S.  Capt.  Gren.  06a.  (3i) 
Western,  Jas.  Roger  CoL  bite  Beng.  ^.  (3^.) 
Western,  W.  T.  Esq.  Nary  Ajcnt  {9L) 

Wheatley,  John  Capt  R.K.  (U.) 

Whichcote,  George  Maj.-Gen.  mutt 

Whish,  Claudius  B.     Lieut,  late  14th  Huw. 

(8/.) 
Whitbread,  W.  H.  Esq.  Deputy-Liflit. 

Bedford 
White,  Loraine        Major,  Knight  of  Wind- 

sor,  late  Barrack  Master,  London  (3/.) 
Whitter,  J.  R.  Esq.      kte  Asat.  Pfcym.-Gen. 
Whittingham,  Ferdinand,  CB.     Major-Oea. 

unatt. 
Wightman,  George  Lt.-CoL  late  67th  B«gt 
Wilkinson,  B.  E.  Lieut.  Ute  4th  Bot. 

Irish  Drag.  Gds.  (9Z.) 
Wilkinson,  Ohas.  Edmund     Mig.-Gcn.  EX 
Williams,  T.  B.  Capt.  late  4th  BJ. 

Dragoon  Gds. 
Williamson,  James  Capt.  2Srd  Boj. 

Welsh  Fus.  (91.) 
Williamson,  J.  Esq.  late  IL5. 

WiUink,  W.  N.  ffid.  R.N.  (9t) 

Wihnot,  Chas.  Edwaiti  Capt  BJf. 

Wilson,  George     Lieut.-Col.  late  65th  Begt 
Wilson,  John  P.       Lieut.  1st  Warwick  Mil 

(9/.) 
Wilson,  Lestock  P.  Esq.    Lieut  late  Westm. 

Volunteers  (92-) 

Wilson,  Thomas  Capt  ItN.  (10».) 

Wilson,  fi'*rT.MaiTon,J5«rt.    CoL  W.  Kent 

Mil.  (8/.) 
Wilton,  T.  Eael  of,  GCH.        CoL  Q.O.LL 

Mil. 
Winchester,  Mabqttib  of       CoL  Hants  IGL 
Winter,  Chas.  Capt.  late  66th  Begt 

Winterton,  E.  Eabl  of      Capt  Commt  6di 

Sussex  Rifle  Vols.  (81.) 
Witt,  Qeo.  E.  Esq.  FRS. 
W  ^d,  James  Capt.  h.p.  R.  M.  L.  I. 

Woodall,  John,  Esq.  Deputy-Lt  YoA- 

shire  (10«.) 
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Woodford,  Sir  Alextnder,  0CB.  GCMG. 

Gen.    Col.   Sco.  Fns.  0dB.  Lietit<QoT. 

ChelBea  HoipHal 
Woodgate,  ThomM  Capt.  B.K. 

Woodgate,  William  Lieut.  lat«25ihBegt. 
Wrey,  W.  Long  Lieut,  late  Newf.  Corps 
Wright, Chat.  Jaa.  CoL  BA. 

Wright,  8.  Capt  late  3rd  Buffs 

Wroughton,  J.  W.  Lt;-CoL  late 

Coldm.  Gda. 
Wjatt^  S.  Captain  h.p.  Boyal  Artillery 
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Gen.  CoL-Commt. 


Wylde,  WiUiam,  CB. 
BJl  (81.) 


YELYEBTOK,  Haatiogs  9-  CB.        Bear- 
Adm.  CornxDauding  Chaimel  Squadron 

Yor^e,  Philip  James,  EBB.        CoL  kte  Soo. 
Fus.  Gds.  (3/.) 

Yorke,  Beginald 

Young,  Aflen  W. 

Young,  Horatio  B. 

Young,  W.  L.  M.  OB. 
of  Stores  (SZ.) 

Yule,  James 


Bear-Adm. 

Lieut  BJr.B.(9£.) 

Bear-Adm. 

Superintendent 


Commr.  'BJX.  (82.) 
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HONOEAltY  MEMBERS. 


Bte-Laws.— Sscnoir  X. 

Hifl  MijdtfT  the  Kma  ot  fih«  Kethbrulitds. 

His  Rojal  Highness  Prince  Alexander  of  the  Ketheriaads. 

His  Boyal  Highness  the  Count  de  Paris. 


The  Hon.  Lady  Grey. 

Mrs.  Smjth. 

Lady  Grey. 

Mrs.  Eeerton  Hubbard. 

Mrs.  idexander. 

Mrs.  Jackson. 


Lady  Mtilcaster. 
Birs.  Somerrille. 
Miss  Mary  Somernlle. 
Miss  Miuiha  Somerrille. 
Lady  Emily  Ponsonby. 


Lady  GomlB. 
Lady  Taylor. 
Mrs.  Hayea. 
Miss  Roberts. 
Lady  FrankHn. 


Addams,  Robert,  Esq. 

Anderson,  John,  Esq.,  0.  E.,  Superintendent 

of  Machinery,  Royal  Arsenal,  Woolwich. 
Arrow,  Fred.,  Captain 
Baldock,  William.  Jan.,  Esq. 
Behnes,  William,  Esq. 
Bentham,  George,  Esq.  FRS.  LS.  and  HS, 
Bentley,  Richard,  Esq. 
Bourne,  John,  Esq.  CE. 
Brooke,  Sir  James,  KCB.  Ri^'ah  of  Sarawak. 
Casher,  E.  Esq. 
Close,  Mark  C.  Captain 
J)e  la  Chaumette,  F.  T.  Esq. 
Brummond,  A.  Robert,  Esq. 
Drummond,  Charles,  Esq. 
Drummond,  George,  Esq. 
Drummond,  John,  Esq. 
Pairbaim,  W.  Esq.  LLD.,  Ac. 
Fergusson,  James,  Esq.  FRAS. 
Filose,  Capt.,  Scindia's  Service 
Galton,Fran.,  Esq.  MA.  FRS.  FRGS, 
Cbrdon,  A.  F.  Esq. 
Gould,  John,  Esq.  FRS.,  &c.  &c. 


Grey,  BiffJU  Hon,  Sir  George,  Bi,  GOB.  MP. 

Hardwick,  Philip,  Esq.  FRS. 

Harcrfield,  Mev.  T.  T.  BD. 

Hope,  Bev,  F.  W. 

Jones,  Owen,  Esq. 

Laird,  John,  Esq.  MP. 

Latham,  John,  Mr. 

Mallet,  B,.  Esq.  CE.  FRS.,  &c. 

0*Byme,  W.  R.  Esq.,  Author  of  "  Na?^ 
Biography" 

Oliphant,  Laurence,  Esq.  FRG^. 

Sandwith,  Humphrey,  Esq.  CB.  MD.  BCL 

Sedgwick,  Professor,  FRS.,  Ac. 

Smyth,  C.  Piazzi,  Esq.,  Astro.  Roy.  far 
SooUand 

Smyth,  W.  Warrinpton,  Esq.  FRS. 

Stephens,  Andr.  John,  Esq.  FRS.  Standing 
Counsel  to  the  Institution 

Taylor,  G.  (i.  Esq.  Architect  of  the  Institu- 
tion 

Tobin,  Geo.  Webb,  Esq. 

Wigram,  Clifford,  Esq. 

Wyatt,  James,  Esq. 


CORPS  DIPLOMATIQUE. 

Austria. — ^Apponyi,  Count-,  Ambassador  Extraordinary  and  Plenipotentiaiy. 

Bavitria. — Baumg&rten,  M.  le  Comte  de.  Councillor  of  Legation. 

France. — Pig^ard,  Captain  Charles,  Naval  Attach^. 

Italy. — Azeglio,  Marquis  E.  d*.  Envoy  Extraordinary  and  Minister  Plenipotentiary. 

Maffei,  Count,  First  Secretary. 
Netherlands. — Bentinck,  Baron,  Envoy  Extraordinary  and  Minister  Plenipotentiary. 
Portugal. — Lavradio,  Count  de,  EuToy  Extraordinary  and  Minister  Plenipotentiaiy. 
Prussia. — Bemstorff,  Count  Von,  Ambassador  Extraordinary  and  Minister  Plenipotentiaiy. 
Bussia.  —Brunnow,  Baron  de,  Ambasoador  Extraordinary  and  Minister  Plenipotentiary. 
Sweden  and  Norway. — Beckfrfis,  Baron,  Secretary  of  Legation. 
Turkey. — Musurus,  Pacha  H.  E.,  Ambassador  Extraordinary  and  Plenipotentiaiy. 
United  States  of  America.— AdamBy  The  Hon.  C.  F.,  Envoy  Extraordinary  and  Mlnistsr 

Plenipotentiary. 

FOREIGN  OFFICERS. 


Bode,  Baron  de,  Major-Gen.,  Imp.  Russ.  Ser. 
Ceinlle,  Admiral,  French  Navy. 
Da  Cunha,  C.  P.  Capt,  Port.  Navy. 
Graham,  J.  D.  Major,  U.S.  Topograph.  Eng. 
Lampo,  A.  Caraliere,  Capt.  Italian  Navy. 
Lendv,  Capt.  C  F.  late  of  the  French  Staff, 


Maury,  Capt.  late  United  States  Navy. 
Pirche,  Colonel,  the  Baron  de,  French  Army. 
Tchitchagoff,  Admiral,  Imp.  Russian  Navy. 
Todleben,  lieut -General  £.  de.  Imp.  Rot- 

sian  Service. 
Usedom,  Baron  Von. 


Wright  Major,  Aide-de-Camp  to  General  Yon  Moltk^,  Berlin. 

CORRESPONDING  MEMBER 

Novitiky,  N.  de,  Lieut.-Col.  Imp.  Russ.  Service 
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Offleen  wishing  to  become  Members  of  the  Royal  United  Service 
Institntion  can  copy  one  of  the  subjoined  Forms,  and  inclose  the  copy 
to  the  Secretaiy  :— 

FoBH   voB   BxooHiire   AK   AiriruAL   Sxtbsobibvb. 

186 

It  is  mj  desire  to  become  a  Member  of  the  Eoyal  TJnited  Service 
Institution;  and  I  hereby  request  and  authorise  my  Agents    [or 

Bankers],  Messrs. ,  to  pay  my 

Entrance  Pee  and  Annual  Subscription  now,  and  as  it  becomes  due  on 
the  1st  January  in  each  year,  to  the  Secretary  of  the  Institution. 

, Signature. 

.Qualification 

for  Membersliip. 


FoBH  70B  BxooMiire  A  Life  Subscbibeb. 

It  is  my  desire  to  become  a  Life  Member  of  the  Boyal  TJnited 
Service  Institution;  and  I  hereby  authorise  my  Agents  [or  Bankers], 

Messrs. .  to  pay  my  Entrance  Fee 

and  Life  Subscription  to  the  Secretary  of  the  Institution. 

Signature. 

L. ^ Qualification 

for  Membership. 


Entrance  Fee — Ovb  Pottkb. 

Annual  Subscription — Oke  PoTnin),  which  entitles  a  Member  to 
receive  the  Journal ;  or  Tek  Shillikos  without  the  JoumaL 

Life  Subscription  Tek  Pouitds  (including  Entrance  Fee),  which 
entitles  a  Member  to  receive  the  Journal,  or  Six  Fouims  (in  addition 
to  the  Entrance  Fee)  without  the  JoumaL 


jform  of  ^iqu^Bt. 

1  giv€    and   bequeath    unto    The    Botal   United    Sebyicb 
IN8TITT7TION,  sUuoted  til    Whitelioll  Yard^   London,  the   sum    of 

to  be  applied  in  arid  towards  carrying  on  the  designs  of  the  said 
Institution,  such  Legacy  to  be  paid  out  of  such  part  of  my  personal 
Estate  not  specifically  bequeathed  as  the  law  permiis  to  be  appro- 
priated  by  Hill  to  Charitable  Purposes.  _ 
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